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ABSTRACT 

The success of Highly Active Anti-Retroviral Therapy (HAART) requires a high rate of 

adherence to a complex regimen. Even small variations in adherence compromise treatment 

efficacy and can lead to viral resistance. Low levels of adherence to HAART continue to pose 

a major barrier to the success of these treatments. Studies investigating adherence to HAART 

have focused on practical barriers, yet studies in other illness groups suggest that patients' 

perceptions of their i l lness and treatment have a strong influence. 

This thesis is concerned with furthering our understanding of non-adherence to HAART. It 

begins with a review of H IV and its treatment. A critical review of the l iterature was conducted 

using systematic techniques. This identifies outstanding questions relating to the antecedents 

of adherence to HAART. 

The aim of this investigation was primarily to test the Self-Regulatory Model (SRM) and 

extensions to it to incorporate treatment perceptions (perceptions of personal necessity for 

HAART and concerns about adverse effects) in predicting adherence to HAART. 

Consecutive patients were recruited from H IV clinics in Brighton. A prospective, longitudinal 

design was employed, using validated questionnaires to explore the impact of patients' 

perceptions of H IV and HAART on adherence. The empirical section of this investigation 

comprised three studies. Study 1 explored the influence of patients' perceptions of HIV and 

HAART, elicited before in itiating treatment, on subsequent adherence. Study 2 explored the 

ways in which patients' appraisals of their symptom experiences impacted on adherence. 

Study 3 explored how perceptions of H IV and HAART changed over the treatment process, 

and the relationships between these changes and adherence. 

The results provide support for the util ity of an extended Self-Regulatory Model in predicting 

adherence to HAART. Patients' initial perceptions of H IV and HAART predicted subsequent 

adherence. Furthermore, beliefs about HAART were related to perceptions of H IV in a way 

that is broadly consistent with the extended SRM. Beliefs about HAART changed dramatically 

once patients had initiated their treatment. There was a sharp decrease in the strength of 

patients' concerns about adverse effects of HAART. Perceived necessity for HAART was 

initially high but decreased over time. Experiencing a decl ine in necessity was associated with 

low adherence. Consistent with an extended SRM, patients used their symptom experiences 

to appraise their treatment. Those whose symptoms did not improve over time reported low 

adherence. Perceived necessity for HAART mediated the relationship between symptom 

experiences and adherence. 

The findings are discussed in relation to the development of interventions to support 

adherence to HAART. 
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Chapter 1 

HISTORY AN D EPIDEMIOLOGY OF HIV 

1 .1 History of HIV 

A series of events in the early 1 980s led to the d iscovery of a new disease. In 1 981 , reports 

described a constellation of unusual infections among young, previously healthy gay men in 

the USA. In the spring, a drug technician at the Centre for Disease Control (CDC) in the USA 

noted an unusual number of requests by doctors for a rarely used drug, Pentamidine, to treat 

Pneumonocytis Carin ii Pneumonia (PCP; McGinn, 2001 ). This particularly virulent pneumonia 

was usually found in people with extremely weakened immune systems, yet reports later in 

the year identified several cases of PCP among young, gay men in Los Angeles and New 

York, who had no particular h istory of illness (Masur et al. ,  1 98 1 ;  Gottleib et al., 1 981  ) . Shortly 

afterwards, several cases of Karposi's Sarcoma, a form of cancer, were identified among the 

gay population in New York and California (Friedman-Kain,  1 981 ; CDC, 1 981 b). Persistent, 

unexplained lymphadenopathy (enlarged lymph glands} was also noted (Masur et al . ,  1 981 ; 

Gottleib et al . ,  1 981 ; Friedman-Kain, 1 981 ). Common to each of these patients was a distinct 

impairment of cel lular immune response, resulting from a loss of 'T-helper' cells, with the CD4 

marker (Masur et al . ,  1 981 ; Gottleib et al . ,  1 981 ). 

The fact that these symptoms and d iseases appeared to be found exclusively in gay men lead 

to suggestions that certain facets of a homosexual l ifestyle (including the use of amyl nitrate 

or other recreational drugs, a high number of sexual partners, a preference for receptive anal 

intercourse, a history of sexually transmitted diseases or a combination of these factors) were 

accountable (Goedert et a l . ,  1 982; Sonnabend et al . ,  1 983). As a result, the name 'GRID:  Gay 

Related Immune Defiency' was coined to describe the syndrome. However, the theory was 

refuted and the name was changed to AIDS (Acquired Immune Deficiency Syndrome) when 

the syndrome was observed in other groups, including female partners of bisexual men, 

intravenous drug users, recipients of blood transfusions, people with haemophilia, and babies 

(CDC, 1 982b,c,d ,e,f; Poon et a l . ,  1 983). The clustering of AIDS cases in these groups could 

only be explained if the disease was caused by an infectious agent that was transmitted 
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through blood or blood products, by sexual contact or from mother to baby (CDC, 1 982; 

Francis et al., 1 983; Curran et al . ,  1 984). 

1 .1 .1 The d iscovery of HIV 

Research into AIDS began to take off in 1 983, when scientists at the Pasteur Institute in 

France lead by Luc Montagnier provided the first experimental evidence for an association 

between a retrovirus and AIDS (Barre-Sinoussi et al . ,  1 983). This virus was named 

Lymphadenopathy-Associated Virus (LAV). In 1 984, researchers at the National Cancer 

Institute in the USA identified a retrovirus: HTLV-111, which was isolated from a number of 

ind ividuals with AIDS (Gallo et al . ,  1 984). This virus was identical to LAV, and in 1 986, the 

International Committee on the Taxonomy of Viruses ruled that both names should be 

dropped in favour of HIV (Human Immunodeficiency Virus). 

In 1 984, the first test for detecting antibodies to H IV was developed and licensed by the U .S. 

Food and Drug Administration. Testing revealed that only a small percentage of people with 

the virus had developed AIDS. However, since all patients with AIDS were found to carry 

antibodies to HIV, H IV was identified as the l ikely cause of AIDS (Gallo et al . ,  1 984). These 

findings suggested that outcomes associated with H IV infection could be seen along a 

continuum, with asymptomatic disease at one endpoint and AIDS at the other. 

1 .2 Epidemiology of H IV 

Although initially identified among gay men, by the mid 1 980s, the spread of AIDS had begun 

to change. In New Jersey, USA, half of all cases reported were among intravenous drug 

users (IVDU), while in Los Angeles and New York, AIDS was reported predominately among 

gay men . Transmission in Africa was predominately through heterosexual contact. In Europe, 

epidemics occurred among gay men who had visited the USA, males and females who had 

visited Africa, people who had received treatment with blood products and intravenous drug 

users. By 1 985, when heat treatment was implemented to inactivate the virus in blood 

products, most haemophil ia patients with H IV had had their infections diagnosed. Since then 

the main routes of infection in the UK have been sex between men, heterosexual sex and 
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injecting drug use. The percentage of infections transmitted by IVDU has been much lower in 

the UK compared to many other European countries. While sex between men had been the 

dominant route of transmission in the UK, heterosexual exposure has been the major 

transmission risk since 1 999, and accounted for 63% of new cases in 2002 (PHLS data, 

Health Protection agency, 2003). 

Two distinct viruses (H IV-1 and H IV-2) have been found to cause AIDS. The vast majority of 

infections worldwide are caused by H IV-1 . H IV-2 is more common in West Africa, with 

individual cases found thoughout the rest of Africa, Europe, North and South America and 

India. Most cases of H IV-2 have been l inked to West Africa. These viruses have the same 

modes of transmission , although H IV-2 may be less easily spread than H IV-1 with a slower 

progression to AIDS (Grant & De Cook, 2001 ) .  

At the end of 2002, statistics from UNAIDS (Joint United Nations Programme on H IV/AIDS) 

and the World Health Organisation estimated that the number of people living with HIV/AIDS 

worldwide was 42 mil l ion. There were 5 mil l ion new cases of H IV infection and 3.1 million 

AIDS deaths in 2002 . Since the start of the pandemic, 21 .8 mill ion people with AIDS have 

died . The major burden of the pandemic has been in the developing world, particularly Sub

Saharan Africa, South-East Asia and South America. Prevalence in several southern African 

countries now exceeds 30%. The impact of the HIV epidemic in Lesotho, Swaiziland and 

Zimbabwe is so severe that current food crises have been l inked to the toll of the HIV 

epidemic on the lives of young, productive adults. In 2002, there were sharp increases in the 

incidence of HIV in the Baltic states, the Russian Federation and several Central Asian 

republics. In vast, densely populated Asian countries such as China, India and Indonesia, low 

national prevalence rates mask serious localised epidemics that are affecting mill ions 

(UNAIDS/WHO, 2002). 

Data to the end of 2002 show that there have been approximately 54,21 5 cases of HIV 

infection reported in the UK, with 1 9, 1 67 diagnoses of AIDS. 1 2 ,544 (65%) of those 

diagnosed with AIDS have d ied, and a further 2455 have d ied without having been diagnosed 

1 9  



with an AIDS defining condition. The regions most affected are London and the South-East of 

England. There has been a gradual increase in new diagnoses of HIV reported each year 

since the mid 1 990s, and 2001 saw the highest number of new infections since reporting 

began. However, there has been a dramatic decline in AIDS diagnoses and reported deaths 

from AIDS since the widespread use of Highly Active Anti-Retroviral Therapy (HMRT) in 

1 997 (Health Protection Agency, 2003), although this trend has begun to level off over the last 

two years, perhaps due to poor adherence and the emergence of drug resistant strains of HIV 

Tthese issues are discussed in more detail later in this chapter. 

1 .3 Transmission and prevention of HIV 

HIV has been detected in blood, semen, vaginal fluid, breast milk, saliva, tears, cerebrospinal 

fluid and peritoneal fluid. In some body fluids HIV is present in such small concentrations that 

it does not present a risk. The major routes of transmission are through sexual intercourse, 

sharing unsterilized needles or syringes, unscreened or untreated blood or blood products 

and vertical transmission inutero, during labour or through breast-feeding. 

In the UK, major prevention efforts followed the d iscovery that H IV is transmitted through 

blood, semen and vaginal fluids. In 1 986, the Government launched a campaign with the 

slogan 'don't die of ignorance'. Educational leaflets were sent to every household. In the USA, 

laws were passed banning immigrants and short-term visitors with H IV from entering the 

country. Needle exchanges were set up to curb the spread of H IV among intravenous drug 

users (IVDUs). 

Despite the successes of early prevention efforts especially among the gay community, 

increases in levels of unsafe sex have been documented among men who have sex with 

men, and high risk behaviours, less frequent condom use and higher rates of sexually 

transmitted infections including gonorrhoea, syphilis and chlamidya have more than doubled 

in the UK since 1 995 (UNAIDS/WHO, 2002). 
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1 .4 Origins of HIV 

The origins of HIV are unknown. One group of researchers claim that H IV-1 descends from 

the Simian Immune deficiency Virus (SIV) found in a species of chimpanzee in central Africa 

called Pan troglodytes trolgtodytes (Gao et al . ,  1 999). Researches in America, France and 

Japan have found a virus in these chimpanzees that combines elements of SIV with those of 

HIV. This virus does not appear to cause i l lness in the chimpanzees. H IV-2 has been isolated 

from macaques and sooty mangabeys. Researchers bel ieve that these viruses have been 

present in primates for thousands of years and no longer harm them, however, when SIV 

crosses into other species, it causes illness. 

Theories concerning the possible transmission from monkeys to humans include malaria 

experiments with blood transfusions (Gitks, 1 99 1 )  and contaminated polio vaccines in the 

1 950s (Kyle, 1 992). However, a recent report suggests that the crossover from monkeys to 

humans occurred during the 1 930s, and that the virus subsequently mutated and led to H IV 

(Vandamme et at . ,  2000). The oldest confirmed case of H IV-1 was found in a plasma sample 

taken from an adult Bantu man in 1 959, living in what is now the Democratic Republic of the 

Congo (Zhu et al . ,  1 998). Available data suggest that the current pandemic started in the mid

to-late 1 970s, and had spread to at least five continents (Africa, Australia, Europe, North 

America and South America) by 1 980 (Mann, 1 992). 

1 .5 Structure of HIV 

Within the retrovirus family, H IV is classified as a lentivirus. Lentiviruses have also been 

identified in animals, including cats, primates, cows, goats, sheep and horses. They are also 

called 'slow viruses' because of the long intervals between initial infection and the onset of 

serious symptoms (Chiu et al . ,  1 985). Lentiviruses primarily infect cells of the immune system 

and often cause immunodeficiency, neurodegeneration and death in their hosts (Haase, 

1 986). In common with all retroviruses, the genes of H IV are composed of RNA (ribonucleic 

acid} while human genes (along with those of most other organisms) are made of DNA 

(deoxyribonucleic acid}. As viruses can only replicate within host cells using the cell's genetic 

equipment to reproduce, H IV enters the cell and uses an enzyme (reverse transcriptase) to 
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convert its RNA into DNA, which can then be incorporated into the genes within the human 

cell. In this way, the virus replicates itself thousands of times over, producing up to a million 

new virions each day (Perelson et al . ,  1 996). 

Figure 1 .1 :  Structure of HIV 
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The GP1 20 receptor on the viral envelope attaches to the CD4 cell receptor on the human 

cell. Fusion then occurs and the virus deposits RNA. Once inside the cel l ,  the viral envelope 

is removed by protease enzymes, leaving the viral core free in the cytoplasm of the cell. Here, 

H IV reverse transcriptase converts viral RNA to DNA. This DNA then moves to the cell 

nucleus, where H IV integrase helps incorporate the viral DNA into the host cell DNA. The 

activated cell copies DNA back to RNA by a process called transcription. This RNA, called 

messenger RNA (mRNA) is then transported to the cell's cytoplasm and makes the viral 

proteins of the H IV virus, using the mRNA as a template. This is translated into the RNA and 

proteins comprising the envelope and core of the virus. Viral protease then cuts the gene 

products of translation into those that make up the final virus. The virus can then 'bud' (Levy, 

1 993). Once free of the cell ,  the virus is infectious and can make thousands of infectious 

particles of H IV. 
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1 .6.1 The impact of HIV on the immune system 

Because H IV infects cells expressing the CD4+ marker, disabling and destroying these 

immune cells, and decreasing the production of new cells, H IV infection is characterised by a 

gradual decline in the host's immune system (Fahey et al . ,  1 990). The predominant targets of 

HIV are CD4+ T helper cel ls, however, the virus can enter any cells that have a CD4 receptor. 

These other cel ls, including the long-l ived cells, monocytes and macrophages, can act as 

reservoirs of H IV (Ho, 1 998). Most healthy individuals have a CD4 T-cell count between 800-

1 200 cells per mm3 of blood. When the number of CD4 cells drops below 500 cells per mm3 

of blood, the ind ividual may be susceptible to minor, non l ife-threatening conditions, such as 

cold sores, wart infections, and fungal infections. Under 200 CD4 cells per mm3 of blood, the 

ind ividual becomes vulnerable to the serious opportunistic infections (including PCP, 

toxoplasmosis, cytomeglovirus infections, toxoplasmosis, chronic severe d iarrhoea and 

wasting) and cancers (Karposi's Sarcoma (KS), invasive cervical cancer and lymphomas) that 

define AIDS (Pantaleo et al . ,  1 993). The CDC devised a 3-stage clin ical classification system 

for adolescents and adults. Clin ical Category A refers to 'asymptomatic H IV infection' and 

includes acute HIV il lness and persistent generalised lymphadenopathy (PGL), Category B 

'symptomatic H IV infection' is defined by persistent H IV related symptoms such as bacterial 

infections and constitutional symptoms such as fever or diarrhoea, and Category C 'AIDS' 

consists of AIDS defining infections and cancers and wasting syndrome due to HIV (CDC 

December , 1 992). 

1 .6.2 Progression of HIV 

Following exposure to H IV, 50 - 90% of people experience symptoms, typically flu-like illness 

and a rash, and an il lness called Acute Retroviral Syndrome which is non-specific but can 

include fever, sweats, malaise, myalgias, anorexia, nausea, d iarrhoea, sore throat, stiff neck, 

headaches and light sensitivity. These symptoms can occur at any time between one and six 

weeks after exposure to the virus are due to the initial rapid replication of HIV, which 

produces a burst of virus affecting every lymph node. Medical examinations at this time show 

general swollen lymph nodes, and sometimes an enlarged l iver and spleen. During this initial 
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infection the patient looses CD4 and CD8 cells rapidly. The CD4 count rebounds as the 

immune system strives to control the infection . However, this immunity is not enough to 

completely suppress the virus, probably due to reservoirs of H IV in the lymph nodes. After 

primary infection the clinical course of HIV is usually characterised by a prolonged period of 

latency, lasting an average of six years. Although clin ically latent (the patient may not 

experience symptoms) the vast majority of patients show a gradual depletion of CD4 T-helper 

cells over this time, showing that there is activity at a micorobiological level. Cl inically 

apparent disease and AIDS defin ing il lness typically follow the latent period . 

Figure 1 .2: 
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Individuals differ in the speed at which their H IV infection progresses. This was demonstrated 

early on in studies of Hepititis B transmission . Of over 6000 homosexual and bisexual men 

recruited to the studies, 341 retrospectively tested positive for H IV. While 81 % of those 

developed symptomatic HIV infection or died over the following eleven years, the remainder 

stayed asymptomatic. Half of those who did not progress retained CD4 counts of over 500 

(Rutherford et al . ,  1 990). Those remaining asymptomatic with CD4 counts over 500 for a 
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number of years have been termed 'long term survivors' or 'long-term non-progressors. ' The 

reasons for long-term non-progression have not yet been clarified . 

1 .7 Detection of HIV 

H IV is diagnosed by the detection of antibodies to the virus. Antibodies are detectable from 

three to twelve weeks following infection. The standard screening test uses an enzyme linked 

immunosorbent assay (ELISA). These antibody tests have been in widespread use since 

1 985. Since then, the tests have been improved and are usually confirmed using a second 

ELISA test. More recently, ELISA testing has been combined with p24 antigen detection tests, 

which detect the H IV virus itself. However, p24 antigen tests are insufficient as a single test, 

as there are times at which the H IV antigens may be undetectable. 

1 .8 Surveillance of disease progression 

Because the majority of people infected with H IV experience few or no symptoms for a 

number of years after initial infection, surrogate markers of disease progression are frequently 

monitored in order to track the progression of disease, estimate vulnerabil ity to infection and 

guide treatment decisions. These tests primarily include the viral load test and CD4 count. 

The viral load test was developed in 1 996, to measure the concentration of H IV ribonucleic 

acid (RNA) in the plasma. These tests can detect to a lower l imit of 50 copies of H IV per ml ,  

therefore a viral load reading of below 50 is termed 'undetectable'. Viral load has been found 

to correlate with prognosis, where a high viral load predicts a poor outcome, while clin ical 

benefit is derived from a reduction in viral load after initiation of antiretroviral treatment. A 

reduction in viral load leads to an increase in CD4 cell count, with the greatest changes seen 

in those with sustained viral load reduction to undetectable levels (Staszewski et al . ,  1 999). 

Data from pharmaceutical trials suggest that changes in HIV plasma viremia explain the major 

part of treatment benefit (O'Brien et al . ,  1 996). For patients who are taking antiretroviral 

therapy, viral load tests are frequently carried out in order to determine the efficacy of 

treatment. The aim of antiretroviral therapy is to reduce the viral load to undetectable. After 

six months of treatment, patients who do not achieve an undetectable viral load, and those 
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whose viral load rebounds from below 50 and becomes sustained above 50 are said to be 

experiencing 'virological failure'. 

The level of immunosuppression is measured using the CD4 count, which measures the 

number of CD4 lymphocytes present in the patients' peripheral blood. While the normal range 

varies between 500-1 200 cells/µI, patients with HIV infection usually become susceptible to 

particular infections at predictable CD4 counts. The CD4 count has been found to be a better 

indicator of the risk of developing AIDS defining conditions than viral load (Mil ler et al . ,  2000). 

1 .9 Treatment of HIV 

The first effective anti-retroviral treatments were introduced following the discovery that H IV 

was the aetiological agent of AIDS (Barre-Sinoussi et al . ,  1 983, Gallo et al . ,  1 984). In 1 987, 

zidovudine (AZT) was approved and became widely available (Fischl et al., 1 987). AZT was 

the first of a class of antiretroviral agents called nucleoside analogues (NARTls) to be used in 

the treatment of HIV and AIDS. 

A clinical trial showed that AZT increased CD4 counts and improved survival when compared 

to placebo in a group of h ighly immunocompromised patients with advanced HIV disease and 

AIDS (Fischl et a l . ,  1 987). However, the Concorde trial (Concorde Co-ordinating Committee, 

1 994) reported no sustained difference in survival or disease progression between groups of 

assymptomatic patients administered AZT or placebo. The development of additional 

nucleoside analogues, including ddi (didanasone), d4t (stavudine), ddC (zalcitabine) and 3TC 

(lamivudine) gave clinicians more options in treating patients who developed resistance or 

who were intolerant to AZT. Switching to ddl (Kahn et al , 1 992) or stavuidine (Spruance et al . ,  

1 997) often benefited AZT experienced patients. As a result, early management of HIV often 

consisted of a series of single agents, in high doses. However, the clinical benefits of 

monotherapy were limited and transient, while side effects were diverse and sometimes 

severe. It soon became clear that the benefits of monotherapies were short-lived and 

seriously hindered by the ability of H IV to develop 'resistance' to single antiretroviral 

therapies. Viral resistance has been defined as 'any increase in the ability of the virus to grow 
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in the presence of the antiretroviral drug' (Gulick, 1 997). Up until the mid 1 990s, treatment 

options for H IV remained l imited. 

The Delta trial ( 1 996) compared DDI  and AZT, and DDC and AZT, to AZT monotherapy. AZT 

in combination with another agent was found to reap greater benefits, especially among 

patients who had had no prior antiretroviral treatment. Side effects were no more severe than 

with monotherapy (Hammer et al . ,  1 996). This research suggested that effective treatment 

was achieved by using combinations of two antiretroviral agents and by earlier intervention. 

However, the efficacy of these dual therapies was also found to be transient. 

1 .9.1 The emergence of combination therapy or Highly Active Antiretoviral Therapy 

(HAART) 

The increase in qual ity of life and rates of survival for people with HIV in resource rich 

countries was accelerated by the introduction of protease inhibitors. Studies showed that 

adding protease inhibitors to nucleoside analogue antiretroviral therapy resulted in significant 

decreases in plasma viremia, and was associated with distinct clinical improvement and 

increased survival for people infected with H IV (Deeks et al, 1 997). A combination including 

saquinavir, AZT and ddC demonstrated modest superiority over controls of either AZT and 

saquinavir or AZT and ddC, however the clinical effectiveness was found to be temporary due 

to the limited bio-availabil ity of saquinavir in its initial formulation (Collier et al . ,  1 996). Using a 

combination of indinavir, AZT and 3TC,  80% of a group of antiretroviral-experienced patients 

experienced a reduction in viral load to undetectable for over a year (Gulick et al . ,  1 997). A 

large clinical trial demonstrated a 50% reduction in progression to AIDS and death among 

anti-retroviral experienced patients with advanced HIV disease who added Ritonavir to their 

existing nucleoside analogue regimen (Cameron et al . ,  1 996), while significant clinical effects 

were also demonstrated among antiretroviral-naiVe patients receiving nelfinavir, AZT and 3TC 

(Hammer et al . ,  1 997). On the basis of these and other studies, combinations containing at 

least three agents from at least two different classes of drugs were recommended for the 

treatment of HIV infection. Combinations of three or more drugs became known as 

combination therapy or H ighly Active Antiretroviral Therapy (HAART). 
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1 .9.2 Types of antiretroviral drugs 

Currently there are 18 antiretrovial drugs in clin ical use in the UK (see Table 1 .2). These 

drugs fall into five classes: nucleoside analogues (NARTls), nucleotide analogues (NtRTls), 

protease inhibitors (Pls), non-nucleoside reverse transcriptase Inhibitors (NNRTls), and fusion 

inhibitors (Fis). 

1 .9.2.1 Nucleoside analogue reverse transcriptase inhibitors (NARTls) 

Abacavir, D idanosine (ddl), Lamivudine (3TC), Stavudine (d4T) Zalcitabine (ddC), Zidovudine 

(AZT), and combinations of 2 or more drugs Combivir (AZT, 3TC) and Trizivir (AZT, 3TC, 

Abacavir) belong to a class of drugs called nucleoside analogue reverse transcriptase 

inhibitors (NARTls). Most patients starting therapy will have at least two of these drugs in their 

regime. Inside the cell the drug is phosphorylated into its active form , and works by inhibiting 

the viral reverse transcriptase enzyme, which is essential to the process of viral replication. 

Thus, these drugs prevent the virus from converting its viral RNA into the DNA needed to 

replicate within the human cell. Side effects differ between individual agents but include 

headache, d iarrhoea, nausea, tiredness, anaemia, myopathy and peripheral neuropathy. 

More severe conditions include lactic acidosis, pancreatitis, liver problems and a 

hypersensitivity reaction to abacavir. Most NARTls do not carry food restrictions, with the 

exception of ddl ,  which should be taken on an empty stomach. 

1 .9.2.2 Nucleotide analogue reverse transcriptase inhibitors (NtRTls) 

Tenovavir is a relatively new drug that has been approved for treatment-experienced adults in 

the UK. It belongs to the nucleotide analogue group of drugs, which , l ike the nucleoside 

analogues, inhibit the enzyme reverse transcriptase, which is essential to the process of viral 

replication. The advantage of NtRTls over NARTls is that they contain extra phosphate, which 

means they do not have to be phosphylated inside the cell ,  and hence are present in a more 

active form that may be active in more types of cells within the human body. Tenofavir should 

be taken with food to increase absorption. Common side effects include diarrhoea and 

nausea. Longer term toxicities have not yet been established . 

28 



1 .9.2.3 Non-nucleoside reverse transcriptase inhibitors (NNRTls) 

Nevirapine was the first non-nucleoside reverse transcriptase inhibitors (NNRTI) class to be 

licensed by the FDA in America in 1 996. The licensing of Effavirenz (Sustiva) followed. 

NNRTls bind to the active site of the reverse transcriptase enzyme, blocking it and thereby 

inhibiting its action. Because they are able to act upon cell-free virions as well as infected 

cells, these drugs are useful in post-exposure prophylaxis combinations, or to prevent vertical 

transmission from mother to child. NNRTls are considered to be easy to use because they do 

not carry food restrictions. They are recommended in UK guidelines for use in first l ine 

therapy for treatment naive patients (SH IVA, 2001 ), but are hampered by their resistance 

profile, whereby resistance can develop quickly and usually extends to all drugs within this 

class (Davies et al . ,  2001 ) . Common side effects are also quick to appear, these include 

psychological effects, insomnia, vivid dreams, depression and suicidal thoughts, dizziness, 

d iarrhoea and headaches associated with effavirenz, and skin rash, fatigue, liver problems, 

muscle pain and depression associated with nevirapine. 

1 .9.2.4 Protease Inhibitors (Pls) 

Protease inhibitors (Pls) prevent the maturation of newly produced virions by binding to the 

active site of the HIV-1 protease enzyme. They work by preventing protease from cutting long 

chains of protein into the shorter chains that HIV needs to manufacture new virus particles . 

This prevents these virions from infecting other cells. Protease inhibitors currently in use 

include Amprenavir, lndinavir, Lopenavir/Ritonavir (Kaletra), Nelfinavir, Ritonavir and 

Saquinavir. The main drawbacks of Pls are the number of doses currently required per day 

and the need to adhere to food restrictions. Side effects are also common and include 

diarrhoea, vomiting, nausea, stomach pain, kidney stones, dry lips and skin, weakness and 

taste abnormalities and fatigue. Long term metabolic conditions such as l ipodystrophy and 

diabetes are frequently experienced by patients taking PI-based combinations. 

29 



1 .9.2.5 Fusion Inhibitors (Fis) 

T20 (enfuvirtide) is the first of a new class of drugs called fusion inhibitors. These drugs bind 

onto the gp41 protein on the surface of the H IV, preventing the virus from binding to and 

entering human cel ls .  T20 is currently recommended only for treatment experienced patients. 

Because the drug is readily broken down by the digestive system it is only available in an 

injection form, requiring patients to prepare and inject the drug sub-cutaneously twice a day. 

Injection site reactions are the most commonly reported side effects to T20. Decreased 

appetite, vomiting, nausea, diarrhoea, peripheral neuropathy have also been associated with 

the drug (Lalezari et al . ,  2003). Longer-term toxicities are not yet known. 

1 .9.3 Aims of HAART 

The goal of antiretroviral therapy is to reduce the amount of replicating virus in the body for as 

long as possible in order to improve immunity and thereby increase the qual ity and duration of 

l ife (SHIVA treatment guidelines, 2001 ) . By reducing the amount of replicating virus, 

antiretroviral treatment prevents the virus from infecting further immune cells and allows the 

immune system to rebuild itself. 

1 .9.4 Effectiveness of HAART 

There is overwhelming evidence that the dramatic decrease in AIDS related mortality and 

opportunistic infections in countries where antiretroviral treatment is available is associated 

with the advent of HAART . Results from EuroSIDA, a prospective European, multicentre 

cohort study of 4270 HIV positive patients from 1 994-1 998, showed that the death rate for 

patients who were not taking antiretroviral treatment was 65.4 per 1 00 person years of follow

up, compared to 7.5 per 1 00 person years of follow-up for those taking dual therapy and 3.4 

per 1 00 person years of follow-up for patients taking HAART (Mocroft et al . ,  1 998). These 

findings were paralleled in a US study of 1 255 patients, which found mortality declined from 

29.4 per 1 00 person years in 1 995 to 8.8 per 1 00 in 1 997. Furthermore, the incidence of 

opportunistic infections declined from 21 .9 per 1 00 person years to 3. 7 per 1 00 person years. 

Combination therapy, especially with the inclusion of protease inhibitors, was associated with 

greater benefit (Palella et al . ,  1 998). A sharp decl ine in the incidence of opportunistic 
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infections, including oesophageal candidiasis, cytomeglovirus d isease, Karposi's Sarcoma, 

lymphoma, wasting syndrome and PCP was noted amongst patients attending a London 

clinic between 1 987-1 998 (Mocroft et al . ,  1 999). A study conducted among 2 ,466 patients in 

the USA between 1 996-1 997 also demonstrated an improvement in the mental health of H IV 

positive patients, even those who are not taking antiretroviral treatment, a finding that the 

authors attribute to 'optimism about the future and quality of l ife' (Chan et al . ,  2003). 

1 .9.5 Access to treatment 

It should be noted that there are enormous inequalities in access to HAART. While HAART is 

available to all patients who need it in the UK, in the developing world, currently less than 5% 

of people who are estimated to need treatment have access to antiretroviral drugs. WHO 

figures show that 230,000 people in the developing world receive antiretroviral treatment, half 

of whom are concentrated in Brazil. In Africa, where HIV has hit hardest, less than 2% of 

those who need treatment have access to it (WHO, 2002). 

1 .9.6 When to start therapy 

Not all patients with H IV are recommended treatment with HAART . Treatment 

recommendations are usually made on the basis of symptomatic disease or AIDS, or on the 

basis of surrogate markers of disease progression for those who are asymptomatic. Early 

treatment may be offered to those who have recently seroconverted to HIV. 

All patients with symptomatic HIV, or who have been diagnosed with AIDS or have severe, 

recurrent H IV related i l lnesses or a tumour should be offered HAART regardless of their CD4 

count (SHIVA, 2001 ). In the absence of symptoms, surrogate markers of disease progression 

are used to guide treatment recommendations. For many years, decisions about when to 

start anti-retroviral therapy were made primarily on the basis of viral load, however recent 

research indicates that small d ifferences in viral load do not substantially affect response to 

treatment but that CD4 count is the crucial factor. Data from short-term cohort studies suggest 

increased mortality among patients who start treatment with a CD4 count of <200 cells/µL 

(Hogg et al . ,  2001 , Sterl ing et al . ,  2001 ; Kaplan et al . ,  2001 ). This has lead to the resurgence 
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of emphasis on CD4 count as the determinant of when to start treatment (SHIVA, 2001 ; 

Centre for D isease Control, 2001 ) . However, h igh viral load can also be used to guide 

treatment decisions in those with asymptomatic conditions with CD4 between 200-350, since 

a viral load of above 55,000 copies predicts a faster rate of decline in CD4 cells (Mellors et 

al . ,  1 997). 

Table 1 .1 Summary of recommendations (BHIVA, 2001) 

Presentation 

Primary H IV infection 

Established asymptomatic 

HIV infection 

Serious/recurrent H IV related 

i l lness or AIDS 

Surrogate markers Recommendation 

If treatment considered, start 

as soon as possible, certainly 

within 6 months of 

contracting H IV; clinical trial if 

available 

CD4 count >350 cells/µL and Defer treatment 

any viral load 

CD4 count 200-350 cells/µL Start treatment within this 

range, taking into account the 

rate of CD4 decline, patient's 

wishes and viral load 

CD4 count <200 cells/µL and Treat 

any viral load 

Treat 

1 .9. 7 Practical problems with HAART 

Despite their clinical effectiveness, early studies with protease inhibitors uncovered a range of 

practical difficulties with their potential for impact on the qual ity of l ife of patients. Taking 

protease inhibitors often entails a large number of capsules taken twice or more daily. 

Because of food and drug interactions, protease inhibitors often have special requirements. 

Different absorption characteristics between drugs mean that each of the drugs have different 

dietary requirements, for example indin ivir requires concurrent fasting or a low fat meal while 

saquinavir requires a high fat high protein meal. In addition, Pls are metabolised by the liver, 

so drug interactions are common. Drug toxicities and side effects vary widely between 
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ind ividual Pls.  Moreover, it was noted at an early stage that because Pls bind reversibly to the 

HIV protease enzyme, when drug levels fal l ,  the virus resumes its replication and resistance 

can occur (Danner et al . ,  1 995, Condra et al . ,  1 995). Similar d ifficulties extend to other 

classes of antiretroviral agents, and are a major consideration for many patients 

contemplating the risks and benefits of treatment. 

1 .9.8 S ide effects and long term effects 

Increasing attention has been paid to the toxicity of HAART. Toxicity issues are particularly 

important since the treatment is potentially l ife-long. Because the l icensing of many 

antiretroviral drugs was accelerated because of the severity of the H IV epidemic, the long

term safety of many medications was initially unknown (Carr & Cooper, 2000). Furthermore, 

patients are required to take these pills for long periods of time although they may not have 

previously experienced any symptoms of HIV. Therefore, while greatly improving quality of 

l ife for many, taking antiretrovirals may be associated with decreased quality of life for others. 

Antiretroviral drugs of all classes can cause side effects and adverse events are common, 

sometimes requiring more medication . Side effects range in severity and impact on patients' 

l ives. For some, they are a nuisance or minor inconvenience, for others they can be 

intolerable, debilitating or l ife threatening. For a l ist of common and severe side effects 

associated with each antiretroviral agent available in the UK, please see Table 1 .2 .  

Diagnoses of many of the conditions related to drug side effects is difficult since patients who 

are receiving these drugs are l ikely to be taking other drugs with side effects that can overlap. 

In addition, patients can suffer a hypersensitivity reaction to several antiretroviral agents 

including (more commonly) all NNRTls, the NARTI abacavir and the protease inhibitor 

amprenavir (Carr & Cooper, 2000), and several deaths have been attributed to restarting 

abacavir after a hypersensitivity reaction. 

In 1 998, the syndrome of lipodystrophy was described in Austral ia (Carr et al . ,  1 998). This 

syndrome is characterised by selective loss of subcutaneous fat from the face arms and legs, 

and accumulation of fat around the neck, upper back, stomach and chest. Lipodystrophy is 
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associated with insulin resistance and associated metabolic abnormalities, includ ing glucose 

intolerance, diabetes and hypertriglyceridemia (Max & Sherer, 2000). Carr et al (2000) 

reported that 68% of patients treated with protease inhibitor-containing therapy for an average 

of eleven months showed signs of fat redistribution, in contrast to only 1 (3%) of 32 patients 

not taking a P l .  However, Mallal et al (2000) showed that even patients receiving PI sparing 

regimens were at risk of the syndrome. In the study by Carr et al ( 1 998), l ipodystrophy was 

related to the amount of time on Pls, where those who had been treated longer were at h igher 

risk of the syndrome. 

1 .9.9 The problem of resistance 

Resistance to antiretroviral agents among treatment experienced patients was noted by 

investigators comparing patients who were simultaneously started on AZT, 3TC and indinivir, 

and those who initiated treatment with AZT and 3TC with indinivir added 24-52 weeks later. 

Of those who started all drugs together, 78% had a durable virological response, compared to 

only 33% of those who started their drugs sequentially (Gulick et al . ,  1 998). Similarly, 

Montaner et al .  ( 1 998) found a sustained virological response to a combination of AZT, ddl 

and nevirapine in treatment na'lve patients, while D'Aquila et al .  ( 1 996) found only a transient 

effect of the same combination in those who were pre-treated with nucleoside analogues. 

These studies suggest that patients who had previously been exposed to drugs were more 

l ikely to experience virological fai lure because of the emergence of drug resistance and cross

resistance between drugs in the same class. 

Resistance occurs when the virus becomes less susceptible to antiretroviral drugs. If optimal 

concentrations of antiretroviral drugs are not maintained, viral replication may continue in the 

presence of the drug. This results in the development of mutations within the protease and 

reverse transcriptase genes, changing the structure of the protease and reverse transcriptase 

enzymes, so that they are less susceptible to inhibition by the drugs (Deeks et al . ,  2000). The 

consequence is reduced drug efficacy and an increase in viral load. Cross-resistance can 

also occur among drugs in a therapeutic class, severely l imiting future treatment possibilities 

for the individual (Harrigan & Larder, 2002). 
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Resistance testing is now available in clinics and is recommended for use in all patients 

undergoing a change of treatment to ensure the choice of more appropriate and effective 

drugs (SHIVA, 2001 ) . Use of this technology has demonstrated the fact that drug resistant 

strains of HIV can be transmitted to others. One recent report showed that 1 4% of recently 

infected patients had one or more mutations associated with drug resistance, and that the risk 

of being infected with drug-resistant H IV was increasing 1 .74 fold each year. These authors 

estimated a prevalence of drug resistance of 27% in individuals who were infected in the UK 

in 2000 (UK Collaborative group on Monitoring the Transmission of H IV Drug Resistance; 

Pi llay et al . ,  2002). 

1 .9.1 0 Adherence and resistance to antiretroviral drugs 

The clinical success of HAART depends upon extremely strict adherence, maintained over an 

infinite period of time. If the drugs being taken are highly potent, and adherence is perfect, 

viral replication is shut off, so that resistant mutations are unable to arise. However, low rates 

of adherence create the ideal conditions for resistance to occur, since the drug is present, but 

not in large enough quantities to suppress the virus (Friedland & Wil l iams, 1 999). Sub-optimal 

drug levels in the context of imperfect adherence allow the H IV virus to resume its typical 

rapid replication and qu ickly develop resistant mutations to the drugs being taken (Perelson et 

al . ,  1 996). 

Low adherence is not the only reason for sub-therapeutic drug levels, resistance selection or 

treatment failure, which can also be caused by poor drug absorption, rapid metabolism and 

interactions with other drugs (Andrews & Friedland, 2000). Furthermore, even in the context 

of perfect adherence, HAART may be ineffective if resistant virus is already present. 

However, there is unequivocal evidence that very high and enduring rates of adherence are 

critical to ensure treatment efficacy over the long-term. 

Unlike treatments for other diseases and conditions, H IV requires the continual presence of 

potent antiretroviral therapy. Treatment adherence therefore needs to be exceptionally high. 
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The patient not only needs to take almost all h is/her drugs, but to adhere strictly to frequency 

and timing of doses, as well as food and drug restrictions. Several investigators have shown 

strong associations between low adherence and virological failure, where undetectable viral 

load is not achieved or maintained (Mannheimer et al . ,  2002; Knobel et al . ,  2001 ). In the 

INCAS trial, previously antiretroviral na'lve patients receiving AZT, ddl and nevirapine were 

more likely to have a detectable viral load after six months of treatment if their adherence was 

inadequate (Montaner et al . ,  1 998). Deeks et al. ( 1 999) showed that participants reporting 

poor adherence were 1 5  times less likely to obtain an undetectable viral load than those 

reporting high adherence. Paterson et al (2000) confirmed widely divergent rates of success 

at different levels of adherence: 78% of participants with adherence of 95% or greater showed 

complete viral suppression, compared with 39% of those with 80-94.9% adherence and 20% 

of those with less than 80% adherence. Furthermore, none of the group of participants 

demonstrating at least 95% adherence died or developed opportunistic infections during the 

follow-up period and they spent fewer days in hospital compared to those with less than 95% 

adherence (2.6 days compared to 1 2.9 days per 1 000 days of follow-up respectively). 

1 .9.1 1 Consequences of low adherence 

The studies described above show that for the ind ividual patient, low rates of adherence and 

subsequent virological fai lure result in l im ited clinical benefit (Maher et al., 1 999). Treatment 

failure invariably means progression to increasingly complex and difficult drug regimens 

(SH IVA treatment gu idelines, 2001 ). Wider public health consequences of low adherence 

stem from the fact that drug resistant strains of H IV can be transmitted to others, lead ing to 

the increased incidence of new infections that are already resistant to some or all available 

antiretroviral drugs. This is of particular concern in the l ight of evidence that risky sexual 

behaviour is elevated among patients who are non-adherent to their drugs (Kalichman & 

Rompa, 2003). A recent study conducted in Brazil suggests that h igh rates of adherence to 

antiretrovirals decreases the risk of transmission. Barroso et al . (2003) showed that 

adherence was the most consistent predictor of undetectable seminal viral load after six 

months of HAART. Patients who reported taking at least 80% of doses were twelve times 

more likely to have undetectable viral load in their semen. 
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To date there is a dearth of research into the cost of adherence or non-adherence. However, 

testimony to the cost efficacy of sustained adherence is provided by Scalera et al. (2002) who 

acknowledge that although other factors (poor absorption, development of resistance and 

reservoirs of H IV) can contribute, adherence is a precursor of treatment failure. They cite 

evidence to show that treatment failure is associated with significantly increased direct costs 

to the health service (including hospitalisations; pharmacy; laboratory testing; skilled nursing 

care and professional care costs). Mullins et al. (2000) estimated annual indirect costs for 

patients depending on their symptomatic status. They found that costs were substantially 

lower if patients could be maintained at earlier stages of H IV infection for longer periods of 

time. 

While newer drugs and more manageable formulations of old drugs have been introduced to 

combat some of the obstacles presented by HAART, adherence remains a significant 

problem. There are substantial difficulties in measuring adherence, and perhaps as a 

consequence, studies report widely divergent adherence rates. However, there is consensus 

among clin icians and researchers that adherence levels are consistently sub-optimal. The aim 

of this thesis is therefore to explore factors associated with non-adherence to HAART among 

H IV positive adults . 
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Table 1 .2 

Drug class 
NARTI 
Nucleoside 
analogues 

Antiretroviral drug chart 

Name 
3TC, lamivudine 
Epivir ™. 

Abacavir, Ziagen 'M 

AZT, zidovud ine, 
Retrovir TM 

combined AZT and 
3TC, Combivir TM 

combined AZT, 3TC 
& abacavir, Trizivir TM 

d4T, stavudine, Zerit 
TM 

ddC, zalcitabine, 
Hivid ™ 

ddl ,  didanosine, 
Videx TM, VidexEC TM 

Regimen 
One tablet twice a day, no food 
restrictions 

One tablet twice a day, no food 
restrictions 

One tablet twice a day, 1 2  hours 
apart 

One tablet twice a day 

One tablet twice a day 

One tablet twice a day 

One tablet three times a day 

Four large tablets once daily or two 
enteric coated tablets once daily. 
Take on empty stomach at least two 
hours after eating and wait half hour 
before eating again . Crush and 
dissolve large tablets in water or 
apple ju ice. Many interactions with 
other drugs 

Common side effects Rare side effects 
Headache, tiredness Rash, d iarrhoea, nausea, 

abdominal pain, blood 
disorders, peripheral 
neuropathy, insomnia, liver 
problems 

Nausea and vomiting, An allergic reaction often 
headaches, weakness, involving fever of rash in 3% of 
diarrhoea, insomnia, dizziness, people, usually within 4 
abdominal pain weeks. Abacavir should never 

be restarted after this 
hypersensitivity reaction. Liver 
problems 

Nausea, vomiting, fatigue, Liver problems 
headache, insomnia, blood 
disorders 
As for constituent drugs (above) As for constituent drugs 

(above) 
As for constituent drugs (above) As for constituent drugs 

(above) 
Peripheral neuropathy, Pancreatitis, l iver problems 
headache, nausea, d iarrhoea or 
constipation 
Peripheral neuropathy, mouth Pancreatitis (very rare), liver 
ulcers, d iarrhoea, nausea, rash problems 
Diarrhoea, peripheral Pancreatitis (greater risk if 
neuropathy, nausea high alcohol consumption), 

liver problems 
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PI 
Protease 
Inhibitors 

Amprenavir, 
Agenerase TM 

lndinivir, Crixivan IM 

lopinavir/ritonavir, 
Kaletra TM 

Nelfinavir, Viracept 
TM 

Ritonavir, Norvir 'M 

Saquinavir, l nvirase 
TM (hard geli 
Fortovase T (soft 
gel) 

8 capsules twice a day. With or 
without food. Many drug interactions. 

Two capsules every eight hours, on 
empty stomach. Avoid food 2 hours 
before and 1 hour after indinavir. 
Increase fluid intake. Many drug 
interactions 

3 orange capsules, twice daily. Take 
with food. Many drug interactions 

3 tablets, 3 times a day. Take with 
food.  Many drug interactions 

6 capsules twice a day. Or 7.5ml 
liquid . Take with food. Many drug 
interactions 

3 capsules twice a day or 6 capsules 
three times a day within two hours of 
food, grapefruit ju ice increases 
absorption. Many drug interactions 

Headache, nausea, vomiting, 
d iarrhoea, rash, fatigue, tingling 
around the mouth, l ipodystrophy 
and metabolic abnormalities. 
Oral solution may also cause 
seizure, stupor, fast heart beat, 
blood disorders 
Kidney stones, pain when diabetes 
urinating, tiny stones in urine, 
dry l ips and skin, l iver 
abnormalities, nausea, 
lipodystrophy, metabolic 
abnormalities 
Diarrhoea and loose stools, 
headache, nausea, vomiting, 
stomach pain, fatigue, rash, 
metabolic abnormalities, 
l ipodvstrophy possible 
Diarrhoea, nausea, 
l ipodystrophy, metabolic 
abnormalities 
Diarrhoea, stomach pain, Kidney problems, diabetes 
nausea, vomiting, weakness, 
taste abnormalities, loss of 
appetite, numbness around the 
mouth , lipodystrophy and 
metabolic abnormalities 
Diarrhoea, stomach pain, diabetes 
nausea, l ipodystrophy, 
metabolic d isorders 
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NNRTI 
Non-nucleoside 
reverse 
transcriptase 
inhibitors 

NtRTI 
Nucleotide 
analogue 
reverse 
transcriptase 
inhibitors 
Fusion inhibitors 

Efavirenz, Sustiva ' M  

Nevirapine, 
Viramune TM 

Delavirdin� 
Rescriptor M 

Tenofavir, Viread •M 

T20 

3 capsules once a day ( 1 x  600mg 
tablet in development, not yet 
licensed in European Union). Many 
drug interactions 

One tablet twice a day, with or 
without food , many drua interactions 
Experimental dosage: four white 
tablets three times a day. With or 
without food . Can be d issolved in cola 
or water. Many druQ interactions 
One tablet once daily. Take with food 
to increase absorption 

The recommended adult dosage is 
90mg injected twice daily. 

Adapted from NAM: http://www .aidsmap.com 

Dizziness, d iarrhoea, headache, Stevens Johnson Syndrome 
rash. Psychological effects, (very rare), alcohol 
most common during first 4 intolerance, fever, asthma, 
weeks include 'feeling out of aches and pains, fatigue, dry 
sorts', vivid dreams, euphoria, mouth, raised total cholesterol, 
suicidal thoughts, psychotic pancreatitis, blurred vision 
episodes 
Rash, fatigue, liver problems, Steven's Johnson Syndrome 
muscle pain, depression 
Mild skin rash, fever, headache, 
fatigue, nausea, skin problems, 
d iarrhoea, liver abnormalities 

Diarrhoea, nausea Longer term side effects not 
yet established 

Reactions around the injection Longer term side effects not 
site, headache, insomnia, yet established 
peripheral neuropathy, and 
eosinophilia (an increase in the 
number of immune cells known 
as eosinophils}. 
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Chapter 2 

CRITICAL REVIEW 

Correlates and predictors of adherence to HAART: A critical 

review of the l iterature 

2.1 Introduction 

The advent of HAART in 1 996 transformed the landscape of H IV. In countries where 

treatment is widely available, a dramatic decrease in mortality and incidence of AIDS-defining 

il lness has been documented (Mocroft et al . ,  2000; Law et a l . ,  2000). As a result, the 

perception of HIV as an uncompromising, progressive disease has given way to that of a 

chronic, treatable condition. 

Despite its successes, HAART has brought obstacles of its own. Drug regimens can be 

complex, sometimes involving a large number of pil ls, frequent dosing, conflicting food 

requirements, and specific storage instructions. More drugs are often taken to prevent or treat 

opportunistic infections. Patients are required to take pills for long periods of time although 

they may not have previously experienced any symptoms of H IV. Yet side effects to all 

classes of antiretroviral agents are common and can be severe, sometimes requiring still 

more medication (Carr & Cooper, 2000). Recent studies have shown that long-term use can 

lead to l ipodystrophy, a syndrome characterised by selective loss of subcutaneous fat from 

the face and extremities, and accumulation of fat around the neck, upper back, stomach and 

chest. Lipodystrophy is associated with insulin resistance and associated metabolic 

abnormalities, including g lucose intolerance, d iabetes and hypertriglyceridemia (Max & 

Sherer, 2000). Carr et al (2000) reported that 68% of patients treated with HAART including a 

protease inh ibitor (PI)  for an average of eleven months showed signs of fat redistribution, 

while Mallal et al (2000) showed that even patients receiving PI sparing regimens were at risk 

of the syndrome. 
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In spite of the challenges posed by HAART, clin ical success depends upon extremely strict 

adherence, maintained over an infinite period of time. Several investigators have shown 

strong associations between low adherence and virological failure, where undetectable viral 

load is not achieved or maintained (Mannheimer et al . ,  2002; Knobel et al . ,  2001 ). Deeks et 

al. (1 999) showed that participants reporting poor adherence were 1 5  times less likely to 

obtain an undetectable viral load . Paterson et al (2000) confirmed widely divergent rates of 

success at different levels of adherence: 78% of participants with adherence of 95% or 

greater showed complete viral suppression, compared with 39% of those with 80-94.9% 

adherence and 20% of those with less than 80% adherence. Furthermore, none of the group 

of participants demonstrating at least 95% adherence died or developed opportunistic 

infections during the follow-up period and they spent fewer days in hospital compared to 

those with less than 95% adherence (2.6 days compared to 1 2.9 days per 1 000 days of 

follow-up respectively). 

Low rates of adherence to HAART have serious implications on three levels: for the individual 

patient, public health and health economics . For the individual patient, low rates of adherence 

and subsequent virological failure result in l imited clinical benefit (Maher et al . ,  1 999) and 

progression to increasingly complex drug regimens (SHIVA treatment guidelines, 2001 ). 

Moreover, sub-optimal drug levels in the context of imperfect adherence allow the HIV virus to 

resume its typical rapid replication (Perelson et al . ,  1 996). Resistant mutations to the drugs 

being taken can develop quickly, while cross-resistance can extend to other drugs with in a 

therapeutic class, compromising future treatment options (Harrigan & Larder, 2002). 

Public health consequences of low adherence stem from the fact that drug resistant strains of 

H IV can be transmitted to others, although it should be acknowledged that low adherence is 

not exclusively responsible for viral resistance, which can also be caused by low drug 

absorption, rapid metabolism and interactions with other drugs (Andrews & Friedland, 2000). 

One recent report showed that 1 4% of recently infected patients had one or more mutations 

associated with drug resistance, and that the risk of being infected with drug-resistant H IV 

was increasing 1 .74 fold each year. These authors estimated a prevalence of drug resistance 
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of 27% in individuals who were infected in the UK in 2000 (UK Collaborative group on 

Monitoring the Transmission of HIV Drug Resistance; Pillay et al . ,  2002) .  

To date there is  a dearth of research into the cost of adherence or non-adherence. Scalera et 

al .  (2002) based their findings on the premise that adherence is a precursor of treatment 

failure. They showed that treatment failure is associated with significantly increased direct 

costs to the health service (including hospitalisations; pharmacy; laboratory testing; skilled 

nursing care and professional care costs). Mull ins et al. (2000) estimated annual indirect 

costs for patients depending on their symptomatic status.  They found that costs were 

substantially lower if patients could be maintained at earlier stages of H IV infection for longer 

periods of time. 

Newer drugs and more manageable formulations of old drugs have been introduced to 

combat some of the obstacles presented by HAART. However, adherence remains a 

s ignificant problem. There is consensus among clinicians and researchers that adherence 

levels are consistently sub-optimal. A plethora of studies have been carried out to uncover 

determinants of non-adherence to HAART in order to identify targets for interventions to 

promote adherence. The aim of this review was to critically evaluate this research. 

2.2 Methods 

2.2.1 Search procedures and inclusion criteria 

A literature review was conducted on M EDLINE, PsychlNFO, Cinahl and Embase library 

databases of articles published in English prior to September 2003, using combinations of the 

keywords: adher*, compl* crossed with antiretroviral*, HAART, protease inhibitor* and with 

H IV, AIDS, HIV/AIDS. Exclusion criteria included: children or adolescents under the age of 

1 8, pregnant or postpartum women, recipients of post-exposure prophylaxis (PEP}, studies 

conducted in resource poor countries, case studies and review articles . Conference abstracts 

were not included in the review because of the possibil ity of missing or incomplete data. The 

number of articles retrieved from each database is presented in Table 2 . 1 . In total, 727 

articles were generated from the search. One article was obtained through personal 
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communication with the authors. Qualitative and quantitative studies reporting original data on 

predictors and correlates of adherence and interventions to improve adherence were 

reviewed. Studies exclusively investigating outcomes or measurement of adherence, or 

interventions to improve adherence were not included. One hundred and eleven articles 

describing correlates and predictors of adherence were selected for review using the 

systematic search. One article was accessed through personal communication. 

2.2.2 Coding of adherence correlates 

Reports were coded using a computerised table to extract information on the setting and 

context, population characteristics, design, definition of adherence, measurement of 

adherence, rates and correlates of adherence. Every correlate of adherence measured was 

extracted from the report. This generated a list of 424 variables. The variables were sorted 

into categories by two researchers by a process of consensus and conciliation. These were 

further condensed into eight groups of variables: Clinical status, Socio-demographic 

characteristics, Treatment regimen, Lifestyle factors, Perceptions of illness and treatment, 

Knowledge and information, Psychosocial characteristics and Characteristics of the Health 

Service. The principal variables making up each of these categories are described in Table 

2 .5 .  Table 2.5 describes the number of studies reporting each variable, the number reporting 

significant associations with adherence or non-adherence and those reporting trends or 

qualitative findings (associations), as well as the number reporting no association. 

2.3 Results 

2.3.1 Descriptive characteristics of reviewed studies 

2.3.1 .1  Defin ition of adherence 

Most studies defined non-adherence in terms of the number or percentage of missed doses 

over a given time period (ranging from 1 day to 1 2  months}. Some computed a composite 

measure to include missed doses, timing and special instructions, e.g.  food restrictions. Three 

studies included self-reported adherence, having an undetectable viral load and keeping clinic 

appointments in their composite adherence score. One study defined adherence solely in 

terms of frequency of meeting dosing requirements. Many set criteria where adherence was 
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defined accord ing to a minimum threshold of doses consumed of those prescribed. This 

threshold ranged from 50% to 1 00% (median = 80%). Several described adherence as a 

continuum, usually denoting the percentage of pills taken, or the number of missed doses (as 

measured by self report or number of medication event monitoring system (MEMS cap) 

openings) or the percentage of prescriptions refi lled on time over a specified time period. 

Others used Likert scales, where participants were required to state how frequently they 

missed doses according to a scale where adherence was typically defined as 'never' or 'very 

rarely' missing doses, or to rate the percentage of pills taken as prescribed on a visual 

analogue scale. Two studies defined adherence in terms of the length of time participants 

spent on antiretrovirals: those who discontinued therapy without their prescribing physician's 

advice were defined as non-adherent. 

2.3.1 .2 Measurement of adherence 

Adherence measures could be grouped into three categories: 1 )  Subjective measures: Self 

report, interview and review of medical files, 2) Objective measures: Electronic monitoring, 

pharmacy refil ls, pill count, and 3) Biological and clinical markers: undetectable viral load , 

plasma drug levels and macrocytosis. Table 2.2 shows the number of studies using each 

type of measure. By far the most widely used measure was subjective (83.3%), including 

validated and unvalidated questionnaires, interviews and review of medical files. It should be 

noted that several studies used multiple measures of assessment, and almost half (43.2%) 

validated their measures against viral load . 

2.3. 1 .3 Adherence rates 

The percentage of participants defined as non-adherent varied enormously between studies, 

ranging from 9%-93%. The median percentage of participants reporting non-adherence was 

33.0%. Thirty-seven percent of studies did not provide this data. 

2.3.1 .4 Patterns of adherence over time 

The majority of longitudinal and prospective studies either reported adherence at a single 

follow-up, or averaged adherence across all follow-ups. All those who compared adherence 
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across more than one time-point (n=9) reported changes in adherence over time. One study 

reported a significant increase in adherence to antiretrovirals over the first four weeks of 

adjustment to a methadone maintenance programme, and a subsequent decl ine. The 

remainder described significant decreases in adherence over time. Two studies clearly 

i l lustrated the inaccuracy of label l ing patients 'adherent' or 'non-adherent.' They provided 

evidence to suggest that adherence is a dynamic behaviour and that few patients are 

adherent or non-adherent all the time. Carrieri et al . (2001 ) measured adherence after four, 

twelve and twenty months of treatment. While the prevalence of adherence remained 

relatively stable at each visit, the longitudinal analysis of individual adherence patterns 

showed that only 31 .4% of the sample remained highly adherent at all three visits, while 

51 .6% were only sometimes highly adherent. Half of those who were 'sometimes' highly 

adherent reported high adherence at 4 months but not at follow-up, while half were not in itially 

highly adherent, but became so at either the 1 2-month or 20-month follow-up. Duran et al .  

(2001 ) selected only patients who reported taking 1 00% of their medicines as prescribed at a 

4-month follow-up. By the 20-months fol low-up, 30% had not maintained this high level of 

adherence. These studies show not only that adherence rates change over time, but that 

most ind ividuals cannot be reliably labelled 'adherent' or 'non-adherent'. Many studies lacked 

information on patterns of adherence among those who changed therapy and frequently 

neglected to report reasons for discontinuing treatment or changing drugs. Often patients who 

changed drugs or discontinued therapy were not included in the final analysis. As a 

consequence, patterns of non-adherence over time may be obscured or underestimated. The 

longest period of follow-up was 20 months. There was a notable lack of research investigating 

patterns and correlates of adherence over the longer term . 

2.3.1 .5 Methodology 

Table 2.3 summarises the methodological characteristics of the studies reviewed . The 

majority (68.8%) of studies were conducted in the USA, and most (69.0%) accessed 

populations from hospital clinics. Eighty percent of the studies have been published since the 

beginn ing of the year 2000. Sample sizes ranged from 1 1  to 5073, with a median of 1 1 1 .0 

participants per study. Most studies (81 .3%} used quantitative, statistical methods of analysis, 
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however 1 8 .7% were primarily qual itative in nature. Although many studies were cross

sectional (70.0%), almost a third utilised prospective or longitudinal designs allowing causal 

relationships between correlates and adherence to be explored. There was a notable lack of 

theory-based research: only ten studies (1 1 .2%} tested components of theoretical models of 

adherence. Of these, seven measured constructs proposed in the health belief model (HBM; 

Rosenstock, 1 966; Becker & Rosenstock, 1 984) and three explored constructs developed 

from the self-regulation model (SRM: Leventhal et a l . ,  1 980) or extensions to it proposed by 

Horne (1 997, 2003). 

2.3.1 .6 Characteristics of study participants 

Characteristics of study participants are shown in Table 2.4. The percentage of male 

participants ranged from 0-1 00. The median percentage of male participants per study was 

72.9%. Six studies (5.4%) consisted of exclusively male populations and 1 1  (9.8%) were 

exclusively female. The average age ranged from 28.0 - 54.5, the mean age was 39.2, (S .D.  

= 4 .  7) .  Thirty-two percent of studies were missing average age data. Participants in  most 

studies (71 .4%) were using HAART regimens, 20.5% were taking a mixture of HAART or 

mono- or dual therapy regimens and 8 . 1  % were taking exclusively non-HAART regimes. The 

majority transmission risk was men who have sex with men (MSM) in 22 ( 19 .6%) of studies, 

IVDU in 31 (27 .7%) of studies and heterosexual in 7(6.3%) of studies. Data regarding 

transmission risk factors was missing almost half (46.4%) of the studies reviewed. 

2.3.1 . 7 Conceptual groupings of correlates of adherence 

Findings for each of the conceptual groupings are presented in Table 2 .5 .  The first set relates 

to clinical status ,  the second to socio-demographic characteristics, the third to the complexity 

of the regimen, the fourth to patients' l ifestyles, the fifth to patients' perceptions of illness and 

treatment, the sixth to knowledge and information, the seventh to psychosocial factors, the 

eighth to characteristics of the health service. 
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2.3.2 Findings of studies measuring correlates of adherence 

2.3.2.1 Clinical status 

Clinical status was reflected in various measures, including markers of disease progression 

such as viral load and CD4 count, CDC symptomatic classification, length of H IV diagnosis, 

and treatment history. 

2.3.2.1 .1 Viral load 

Overall ,  44 studies investigated the relationship between adherence and viral load , of which 

38 (86.4%} reported significant findings. All reported relationships in the expected direction: 

higher adherence was associated with lower viral load, a steeper decline in viral load or 

greater l ikelihood of obtaining an undetectable viral load . 

2.3.2.1 .2 CD4 count 

The relationship was weaker for CD4 count, however 46.9% of studies exploring the 

relationship between adherence and CD4 count found that higher CD4 count was associated 

with greater adherence, while 53 . 1  % found no sign ificant relationship. Prospective studies 

indicate that CD4 count and viral load prior to initiating treatment are not predictive of 

subsequent adherence (Spire et al . ,  2002; Duran et al . ,  2001 ; Lucas et al . ,  2001 ; Singh et a l . ,  

1 999). However, one study found that lower viral load at baseline was predictive of consistent 

adherence over 1 2  months of follow-up (Roca et al . ,  2000). 

2.3.2.1 .3 Disease severity 

Of 23 studies, only 6 (26 . 1  % ) reported significant relationships between disease stage and 

adherence, with inconsistent findings. Four found that patients with more severe disease were 

more adherent to their treatment: Singh et al .  ( 1 996) found that having had an opportunistic 

infection prior to study entry was associated with subsequent adherence, and Durante et al 

(2003) found that having been hospitalised during the past three months was associted with 

high adherence. Molassitosis et al (2002) found that stage C d isease (AIDS diagnosis) was 

independently associated with higher adherence. Moreover, Gao et al .  (2000) found that more 

severely ill patients (those in stages B and C) were more adherent to their medications than 
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those in stage A, and that those in stage C were more likely to perceive that their disease 

would get worse if they were not adherent to their treatment. These authors propose that 

having a diagnosis of AIDS or opportunistic infections increases patients' perceptions of 

severity of their d isease and thereby motivates them to adhere. However, these findings may 

have been confounded by the use of cross-sectional methodologies. In prospective studies, 

Paterson et al (2000) found less than 95% adherence was associated with the emergence of 

AIDS defining il lness over 6-month follow-up and Ostrop et al (2000) found that having had an 

AIDS diagnosis was associated with lower adherence over a 1 2  month follow-up. 

2.3.2.1 .4 Treatment experience 

This category included factors relating to previous experience of treatment including being 

narve to antiretrovirals prior to study entry, the number antiretroviral drugs prescribed 

previously and problems with adherence to prior antiretroviral treatment. Of ten studies 

reporting on these variables, five (55.6%) reported significant associations with subsequent 

adherence. Three prospective studies found that participants who were narve to antiretrovirals 

at study entry reported higher levels of adherence at follow-up (Mannheimer et al . ,  2002; 

Carrieri et al . ,  2001 ; Duran et al . ,  2001 ). A fourth reported that being narve at study entry, or 

having been adherent to prior combinations was associated with better adherence at 6-month 

follow-up (Matthews et al . 2002), and Spire et al .  (2002) found that those who indicated that 

they had previously had adherence problems were likely to be non-adherent at a four-month 

follow-up. Conversely, Arnsten et al (2002) found that having been prescribed more than four 

antiretroviral drugs in the past was not associated with subsequent adherence among current 

and former drug users, Moatti et al (2000) discovered that being antiretroviral narve had no 

significant impact on adherence within a sample of 1 64 patients receiving treatment for opiate 

addiction and others found neither the length of time on treatments, nor the number of 

previous combinations was associated with adherence (Carrieri et al . ,  2003; Kleeberger et al . ,  

2001 ; Gordillo et al . ,  1 999). No studies controlled for reasons for stopping or changing 

previous therapies, although it could be hypothesised that those who stopped under medical 

supervision would be more l ikely to be adherent to subsequent treatments than those who 

stopped without their doctors' endorsement. 
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2.3.2.1 .5 Time since diagnosis of HIV 

Twelve studies reported on the length of time since HIV diagnosis. Most (9 1 .7%) found no 

relationship with adherence. Paterson et al (2000) found patients with 95% or greater 

adherence had been infected with HIV for a longer time, however this relationship was not 

maintained in their multivariate analysis. 

2.3.2.2 Social and demographic factors 

2.3.2.2.1 Age 

Evidence for an effect of age on adherence was weak. Of 47 studies, 20 (42.6%) reported an 

association , the majority of which found that younger participants were more likely to be non

adherent. Prospective studies found that older participants tended to maintain high levels of 

adherence over time more frequently than younger participants (Carrieri et al . ,  2001 ; Moatti et 

al . ,  2000). Conversely, Gordillo et al. ( 1 999) found that those aged between 32 and 35 were 

more compliant than either younger or older participants, and Stone et al (2001 ) found 

younger age was independently associated with reduced l ikelihood of missing doses. To date, 

no studies have explored mediators of the relationship between age and adherence. 

2.3.2.2.2 Gender 

There was scant evidence for a gender effect on adherence. Only 1 9.5% of studies found an 

association with adherence. Six studies reported that men were more adherent than women 

while one found women were more adherent than men (Roca et al . ,  2000). Arnsten et al. 

(2002) found a significant interaction between gender and depression, indicating that women 

who were depressed were less adherent. Three qualitative studies il lustrated unique 

problems relating to adherence among women who were caring for children, such as lacking 

appropriate childcare (Roberts & Mann, 2000) and concealing their H IV status from their 

children (Sankar et a l . ,  2002; Siegel et al . ,  2000). 
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2.3.2.2.3 Ethnicity 

Relationships between ethnicity and adherence were reported in 35 studies, of which a 

minority (37 . 1 %) found associations. Most of these revealed that participants from ethnic 

minorities were less adherent than white participants, while one study found that participants 

from ethnic minorities were more adherent than white Americans (Van-Servellen et a l . ,  2002). 

Frequently, relationships between ethnicity and adherence were identified in un ivariate 

statistics but not maintained in multivariate statistics, suggesting that the relationship is due to 

shared variance with other variables. Furthermore all studies identifying a significant 

relationship between ethnicity and adherence were conducted in the USA. In an attempt to 

explain race differences, Singh et al (1 999) compared non-Caucasian and Caucasian 

participants on all the measures included in their study. They found no differences in socio

demographics, d isease status, drug use, depression or type of antiretroviral regime, however 

non-Caucasians reported sign ificantly lower satisfaction with overall and information support 

and were more l ikely to use emotion-focused coping and cognitive coping strategies . 

Manheimer et al . (2002) found non-white participants (African Americans and Latinos) were 

more l ikely than white individuals to report confidential ity concerns and side effects as 

reasons for missing doses, while white participants reported forgetfulness more often .  

Furthermore, Ferguson et a l  (2002) found no differences between Caucasian and African 

American participants in terms of adherence levels, however, barriers to adherence differed 

between the two groups. Caucasian participants were more l ikely to maintain that 

antiretroviral medicines are not convenient to take and that they were taking more medication 

than desired. African Americans were more likely to maintain that they did not take 

antiretroviral medications when they felt wel l ,  that they were embarrassed to obtain refills of 

their treamtne, and that they had nowhere to store their drugs. 

2.3.2.2.4 Transmission risk group 

Twenty-five studies explored differences in adherence rates depending on transmission risk, 

the majority of which (82.7%) reported no relationship. One study found significantly higher 

adherence among gay men compared to heterosexual men and heterosexual women 

(Wagner et al . ,  2002). Three studies found lower adherence among those whose 
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transmission risk was IVDU.  Gordillo et al .  (1 999) found that compliance was twice as high 

for those whose transmission route was other than IVDU.  In a longitudinal study, Roca et al. 

(1 999) reported higher adherence in non-IVDUs, however, the relationship reached 

significance at only one of four follow-ups. Kemppainen et al (2001 )  found that participants 

with a history of IVDU were less l ikely than others to use reminders and cues to facil itate 

adherence and more l ikely to attribute decreased adherence to symptoms, lifestyle factors 

(such as homelessness) and interactions with providers, family or friends. Few studies 

comparing groups by transmission risk controlled for current drug use or treatment for drug 

abuse, yet these factors could be hypothesised to differentiate adherence levels among those 

whose HIV risk was IVDU.  

2.3.2.2.5 Education 

Of the 32 studies reporting on education, nine (28.1  %) found significant relationships, seven 

of these were in the predicted direction, where lower levels of education were associated with 

non-adherence. Indeed, Kalichman et al. (1 999) found those with less than 1 2  years of 

education were between 3 and 4 times more l ikely than others to have missed a dose in the 

two days prior to the study. However, one study found the lowest adherence in those with the 

highest level of education (Van Servellen et al . ,  2002). There is a shortage of research 

exploring possible mechanisms by which education is linked to adherence. 

2.3.2.2.6 Income 

With regard to income, only six (37.5%) of sixteen studies found a significant relationship with 

adherence, where higher income was related to higher adherence, while lower income, or 

receiving social security was related to non-adherence (Gifford et al . ,  2000; Kempainnen et 

al . ,  2001 ; Kleeberger et al . ,  2001 ; Paterson et al . ,  2000; Spire et al . ,  2002; Wagner et al . ,  

2002) .  

2.3.2.2.7 Employment 

Twenty studies investigated associations between employment and adherence, of which 

35.0% found a relationship.  Being employed outside the home was associated with higher 
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adherence in five studies (Howard et al . ,  2002; Ammassari et al . ,  2001 ; Schuman, 2001 ; 

Wagner et al . ,  2001 and Gordillo et al . ,  2000;), and identified as a risk for non-adherence in 

another (Chesney et al . ,  2000). Qual itative studies shed l ight on some of the difficulties faced 

by those in employment, including side effects, storage requirements, food restrictions and 

disclosure of HIV status (Galin et al . ,  2002; Meystre-Augostoni et al . ,  2000). Methods used to 

overcome these barriers included switching to a simpler regime with no problematic mid-day 

dose. 

2.3.2.2.8 Housing and social instabil ity 

There was a consistent relationship between housing conditions and adherence. Of eleven 

studies, nine (77.8%) identified significant associations,  indicating that poor or unstable 

housing and homelessness are associated with lower adherence. In a qual itative study, Stone 

et al .  (1 998) described problems accessing medications on time among people living in 

institutional settings such as hostels, halfway houses or prisons. Gebo et al. (2003) found no 

association between homlessness and adherence, however, other indicators of social 

instabil ity such as eating less than two meals a day and running out of money for essential 

items during the past ninety days were associated with non-adherence to antiretrovirals. It is 

l ikely that rather than homelessness per se, some of the factors associated with social 

instabi l ity are responsible for low rates of adherence among those with unstable housing 

conditions. Further research is required in order to identify these factors . 

2.3.2.2.9 Living status 

With regard to l iving status, four of eight studies (50%) found an significant effect on 

adherence: Arnsten et al. (2001 ) and Pratt et al. (2001 ) found those living alone were more 

l ikely to be non-adherent, while Wagner et al. (2002) found that those living with their partner 

were more adherent to their medicines. Results from Spire et al (2002) were more 

ambiguous: participants who were cohabitating were more l ikely to be non-adherent than 

married couples, while Carrieri et al (2003) found those living in a stable relationship were 

more adherent. While these relationships may have been mediated by the availabil ity of social 

support, no studies explored potential mechanisms fuelling the relationship. 
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In conclusion, socio-demographic variables were weak and inconsistent predictors of 

adherence. A persons housing situation was the only consistent predictor, where unstable 

housing and homelessness were associated with lower adherence. There has been scant 

research into possible mediators of relationships between socio-demographics and 

adherence, yet this would be necessary in order to appropriately target interventions, since 

most socio-demographic variables (with the exception of housing) cannot be modified. These 

findings suggest that attempts should be made to ensure that individuals eligible for HAART 

should be adequately housed and that treatment should not be withheld from patients on the 

basis of socio-demographic stereotypes. 

2.3.2.3 Factors related to the treatment regimen 

2.3.2.3.1 Antiretroviral regimen 

This category included studies reporting on adherence accord ing to antiretroviral class (e.g. 

P I  Vs NNRTI) or specific drugs within a class (e.g. type of PI) ,  or type of regime (e.g. Dual 

therapy Vs combination therapy). Of 1 8  such stud ies, only 5 (27 .8%) reported significant 

relationships with adherence. In a randomised clinical trial ,  Mannheimer et al .  (2002) found 

patients receiving regimens containing an NNRTI were sign ificantly more l ikely to report 1 00% 

adherence than those who received PI-containing combinations, however reasons for non

adherence were not compared between groups. Howard et al (2002) found lower adherence 

among women whose combination included a P I ,  however these data may have been 

confounded by the fact that those receiving a PI were also more l ikely to be on thrice-daily 

regimens, which was also a sign ificant predictor of low adherence. Stein et al. (2000) 

compared participants receiving dual therapy with those receiving triple therapy, and found 

that those taking triple therapy were half as likely to take a drug holiday and third as likely to 

skip pills the previous day. Furthermore, Schuman et al. (2001 ) found that participants 

receiving either monotherapy or combination therapy without a protease inhibitor were less 

adherent than those receiving a protease inhibitor. Reasons for these associations have not 

been defined, although Schuman et al. (2001 )  found the type of regimen was not related to 

reporting either side effects or forgetting as interfering with adherence. In a randomised, 
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open-label, prospective study comparing two protease inhibitors, Roca et al. (2000) found 

patients taking Nelfinavir were significantly more l ikely to be adherent than patients taking 

lndinavir. Non-adherence was attributed to side effects significantly more often in the lnd inavir 

group. Final ly, it would appear that when lapses in adherence occur, they usually apply to all 

the drugs in the regimen, rather than to a specific medication. Wilson et al . (2001 ) showed 

that within person variabil ity explained only a small amount of variability of reported 

adherence: most of the variance in adherence scores was due to between-subjects variabil ity. 

2.3.2.3.2 Regimen complexity 

Regimen complexity was described in several ways, including the number of pil ls, number of 

doses per day and special instructions such as food and drug restrictions. Thirty-one studies 

explored associations between regime complexity and adherence. Of those, two-thirds 

identified significant relationships. Most of these showed that more complex dosing schedules 

were associated with lower adherence, although some showed the opposite to be true. In a 

randomised trial, Eron et al (2000) found that adherence to Combivir, a combination of two 

nucleoside analogues, in combination with a protease inhibitor, was higher than adherence to 

conventional doses of its constituent drugs, 3TC and AZT, in combination with a protease 

inhibitor. This is consistent with the premise that taking fewer tablets facilitates adherence. 

Indeed, a dose-response relationship between the number of antiretrovirals prescribed and 

non-adherence has been identified (Kleeberger et al . ,  2001 ) . Matthews et al. (2002) showed 

that a lower number of drugs in the regimen was associated with better adherence, however 

this relationship was not maintained in their multivariate analysis. A further two studies 

reported seemingly contradictory findings. Singh et al. (1 996) found that while the type of 

antiretrovirals did not differ between compliant and non-compliant participants, compliant 

patients were taking a significantly h igher number of total daily prescription medications. One 

explanation for this finding was that the investigators combined antiretrovirals with other 

medications in their analysis, raising the possibi lity that those who were adherent to 

combination therapy may be more likely to accept and/or consume additional prescribed 

medications. However, Wutoh et al. (2001 )  also found that patients taking more medications 

were more compliant. Possible explanations for this relationship were not explored. 

55 



The number of doses per day also seemed to impact on adherence. Eldred et al (1 998) and 

McNabb et al (2003) reported h igher adherence to twice daily compared to three times daily 

dosage while Pratt et al (2001 ) found a greater number of dose events in 24 hours was 

significantly associated with poorer adherence. Stone et al .  (200 1 )  found medicines with 

three or more daily doses and those that needed to be taken on empty stomach were most 

likely to have been skipped in previous three days, while Carrieri et al .  (2003) found that 

neither food restrictions nor having to take antiretrovirals on an empty stomach were 

associated with non-adherence . .  Gifford et al. (2000) showed that while the characteristics of 

the regime such as more pil ls or more frequent dosing instructions did not impact on 

adherence, participants' perceptions of the convenience of their drug regimen and its 'fit' with 

routine or daily activities was independently related to increased adherence. 

Niewkerk et al (2001 ) confirmed the reduced efficacy of HAART in the context of non

adherence to food and timing instructions. Patients who were non-adherent to food and timing 

instructions, yet did not miss doses, were more likely to have a detectable viral load. In spite 

of this, there was a dearth of quantitative studies directly comparing adherence to 

combinations with or without special instructions. Insights from qualitative studies suggest that 

food restrictions are a barrier to adherence. Patients were often faced with a dilemma, 

needing to eat to keep weight on, yet having to fast to ensure optimal absorption of 

antiretrovirals (Kemppainen et al . ,  2001 ; Meystre-Augustoni et al . ,  2000). Others found it 

difficult to get food in time (Siegel et al . ,  2000). Further difficulties were experienced as a 

result of inconvenient timing as well as problems with the size, shape, smell, taste, and the 

sheer number of pills that patients were required to take (Murphy et al . ,  2000; Ostrop et al . ,  

2000; Proctor et al . ,  1 999; Roberts & Mann, 2002; Roberts 2000). Sian et al .  (2001 ) found 

reasons given for non-adherence included having trouble with altering the timing of the 

regimen when abroad, and storage problems such as refrigeration of protease inhibitors: one 

person reported missing doses because his drugs melted on holiday. Participants reported 

that fewer doses, fewer pi l ls, and improved physical properties such as size and shape of the 

pil ls would facilitate their adherence (Wagner et al . ,  2002). 
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Drawing conclusions from the studies pertaining to the type and complexity of the drug 

regimen is difficult on several levels. There is a lack of evidence from randomised, controlled 

trials .  Data collection spanned a period over which there were momentous changes in 

treatments for HIV, both in terms of the improved effectiveness of newer combination 

therapies and more manageable treatment formulations. A potentially confounding variable is 

the patients' previous treatment experience: a patient taking a complex salvage regimen will 

have experienced treatment failure of less demanding regimens in the past, which may have 

been due to sub-optimal adherence. Furthermore the vast majority of these studies were 

conducted in the USA, where prescribing guidelines differ from UK (US guidelines advocate 

initiating most patients on treatment with a PI- based regimen, a typically more complex 

regimen than the NNRTl-based regimen usually recommended in the UK (BHIVA, 2001 )). 

Further research is needed to tease apart mechanisms by which aspects of the treatment 

regimen impact on adherence and to identify adaptive coping mechanisms by which some 

patients manage a high level of adherence to extremely complex drug schedules. Moreover, 

there is tittle research investigating the potential impact of complexity over the long-term, yet it 

is possible that maintaining a high level of adherence to a demanding schedule for an 

indefinite duration of time contributes to a phenomenon known as 'treatment fatigue.' 

2.3.2.4 Lifestyle factors 

2.3.2.4.1 Substance use 

Thirty studies investigated associations between adherence and drug use and 23 measured 

associations with alcohol use and abuse. Most of these studies (69.0% and 63.6% 

respectively) found significant associations in the expected direction: current drug and heavy 

alcohol use were negatively associated with adherence. In a study conducted at treatment 

centres for drug rehabilitation, Stein et al .  (2000) found participants reporting current alcohol 

abuse and those who admitted to intravenous drug use in the past six months were more 

l ikely to have missed doses of antiretrovirals the previous day. In a longitudinal study 

involving current and former drug users, Arnsten et al (1 996) found that active cocaine use 

and a tendency to use drugs or alcohol to cope with stress was associated with lower 
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adherence. Paterson et al (2000) found a l ink between alcohol abuse and less than 95% 

adherence, while Moatti et al (2000) showed that the risk of being non-adherent increased 

20% for each additional 25 units of alcohol consumed per month. Matthews et al (2002) 

discovered differential results depending on the substance under investigation: Neither 

l ifetime nor current alcohol intake was related to adherence, however h igher adherence was 

associated with absence of current cocaine use and less than seven days' l ifetime 

amphetamine use. Similarly Halkitis et al (2003) found that of a l ist of recreational drugs, only 

crack cocaine use was related to non-adherence. Marijuana use has not been related to 

adherence (Lucas et al . ,  2001 ) . Two studies explored changes in drug and alcohol use over 

time: Spire et al (2002) found that increases in alcohol and tobacco consumption from 

baseline to four-month fol low-up were associated with lower rates of adherence at four 

months. Lucas et al (2001 )  found that participants who remained free from drug and heavy 

alcohol use were more l ikely than others to show continued or improved adherence over time. 

Studies investigating relationships between adherence and more distant drug or alcohol use 

tended to find no relationship (Avants et al . ,  2001 ; Matthews et al . ,  2002). 

One interview-based study suggests that current alcohol or drug use does not always 

preclude h igh rates of adherence. Malcolm et al (2003) found that participants who reported 

very high levels of adherence often differed from those reporting sub-optimal adherence in 

terms of their beliefs and behaviour while taking alcohol or drugs. Those reporting h igh 

adherence maintained that they continued to take their antiretrovirals even when using drugs 

or alcohol, while those with lower adherence generally did not take their HAART medicaitions 

when drugs or alcohol were in their system because they believed the antiretrovirals would 

not be effective, or because they did not want to think about it at that time. 

These studies provide valuable insights for the development of interventions to support 

sustained adherence over time. They show that current but not lifetime abuse tends to impair 

adherence, and that fai lure to maintain adherence over time is associated with patterns of 

increasing drug and alcohol use. Further research is needed to elucidate the nature of the 

relationship between adherence and substance use, since it could be that relapse into 
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substance use impairs adherence, or that both substance use and non-adherence are fuelled 

by the same mechanism: for example social instabil ity, side effects, treatment fatigue, 

personality, stress or depression . 

2.3.2.4.2 Treatment for substance abuse 

In four out of five studies, being on a drug treatment programme was associated with 

improved adherence. Turner et al. (2003) found that men who received regular treatment for 

drug use were more l ikely to be adherent to their medication. Moatti et al (2000) compared 

three groups of patients infected with HIV through IVOU. Those continuing active IVOU were 

about five times more l ikely to be non-adherent than those on drug abuse maintenance 

therapy (OMT) with buprenorphine and ex-IOU. Moreover, there was a statistical trend for IOU 

on OMT to report h igher adherence than ex- IOU, even among those taking OMT who 

continued injecting drugs . Sambamoorthi et al. (2000) found that consistent participation in 

methadone maintenance treatment (MMT) was associated with a 1 0% increase in the 

proportion of time on antiretrovirals, compared to those currently using heroin. However, 

Schuman et al (2001 ) found that both women who reported recent IVOU,  and those on MMT 

reported sign ificantly lower rates of adherence compared to others, and that rates of non

adherence were similar for both groups. Finally, Avants et al. (2001 ) found that rates of non

adherence decreased sign ificantly over four weeks of methadone stabilisation. While these 

results suggest that receiving treatment for drug abuse improves adherence, none of the 

studies were controlled, samples were biased and mechanisms responsible have not been 

identified. 

2.3.2.4.3 Sexual risk behaviours 

Six studies explored relationships between non-adherence to HAART and risky sexual 

behaviours. All found significant associations with non-adherence. Wilson et al. (2002) found 

that women who reported less than 95% adherence were more likely to report inconsistent 

use of condoms than those reporting more than 95%. Wagner et al. (2002) found that 

unprotected sex in the previous two months was a risk factor for non-adherence among HIV 

sero-discordant gay and heterosexual couples. Aversa et al (2001 ) found that receiving 
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money for sex was associated with lower rates of adherence to antiretrovirals. Kalichman & 

Rompa (2003) found people who had missed at least one dose of their antiretrovirals in the 

last week reported more sexual partners and a greater frequency of unprotected sex 

compared to those who had taken all their medication. In a study of current drug users, 

Williams et al (2002) found nonadherence was associated with trad ing sex for drugs, but not 

with trading sex for money. Halkitis et al (2003) found that drinking alcohol or being 

intoxicated before sex were related to non-adherence to antiretrovirals. Further investigation 

is required to identify similarities and differences between the mechanisms or belief systems 

underlying both risky sexual behaviour and low adherence. If a consistent relationship is 

found, it would imply that interventions to increase adherence should also focus on reducing 

risky sexual behaviour. 

2.3.2.4.4 Health protective behaviours 

Five studies explored reported on relationships between health protective behaviours (using 

complementary treatments, exercising, following a healthy d iet) and adherence. Two found 

positive relationsh ips, two found no relationship, and one had mixed results. Manfriedi et al  

(2000) explored l inks between the use of non-conventional treatments for H IV in two cohorts. 

They found that poor adherence was associated with a greater tendency to use alternative 

treatments in 1 996 (pre-HAART), but that adherence had sign ificantly improved and was no 

longer associated with the use of alternative treatment in 1 998. More recently, Gifford et al .  

(2000) identified a positive relationship between healthy dietary behaviour and self-reported 

adherence, while Knippels & Weiss (2000) found those using complementary medicines were 

more adherent to their antiretrovirals. However, the cross-sectional design of these studies 

means that causality could not be ascertained. In a prospective study, Spire et al (2002) 

reported no relationship between having regularly practised exercise or relaxation, or having 

used alternative medicines in the previous six months and subsequent adherence. However, 

they did not report on the evolution of these behaviours from baseline to follow-up in relation 

to adherence. Wutoh et al (2001 ) found no significant difference in adherence scores based 

on the use of complementary therapies. Studies differed in their definition of alternative or 

complementary treatments, making comparisons between studies difficult. Future research is 
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needed to define what types of behaviour are relevant and to determine how the use of health 

protective behaviours impacts on adherence. For example, these behaviours might promote 

adherence by alleviating side effects or reducing anxiety. Alternatively, similar patient 

characteristics might underlie both adherence and other health protective behaviours . 

2.3.2.5 Perceptions of HIV and antiretroviral treatment 

2.3.2.5.1 Symptoms and side effects 

Thirty studies explored relationships between symptom experiences and adherence. Most 

used questionnaires asking participants to rate the symptoms they were experiencing from a 

list of common antiretroviral side effects . Fewer studies addressed symptoms attributed to 

H IV and fewer still asked patients to distinguish between symptoms they associated with H IV 

and those they attributed to their treatment, yet these might be hypothesised to have 

differential effects on adherence. Nevertheless, the vast majority of studies (86.7%) identified 

relationships between symptoms and adherence. Only five studies found no relationship 

(Duong et al . ,  2001 ; Halkitis et al . ,  2003; Lopez-Suarez et a l . ,  1 998; Paterson et al . ,  2000; 

Singh et al . ,  1 999). Most found that patients who reported more or more severe symptoms 

were less adherent, while one reported a positive association between l ipodystrophy-related 

symptoms and adherence. In addition, Aversa & Kimberlain ( 1 996) found that 64% of those 

who had discontinued their therapy cited side effects or adverse events as their primary 

reason for doing so. 

The cross-sectional design of the majority of studies precludes the inference of causal 

relationships. Recent prospective, longitudinal studies il luminate the data. In a prospective 

study over 20 months, Carrieri et al (2001 ) found that the risk of non-adherence at follow-up 

increased six-fold for each additional HAART-related symptom. Moreover, these investigators 

found no relationship between medically reported side effects and adherence at any of the 

five follow-ups, suggesting that patients' perceptions of symptoms are more important than 

their clinical significance. Duran et al (2001 a) followed patients one and four months after 

initiating a PI-containing regimen and found that those reporting more symptoms a month 

after initiating treatment were more l ikely to be non-adherent at the four month follow-up. 
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Again, adherence was not associated with physician estimates of side effects . Furthermore, 

only those who were adherent at four months reported a significant reduction in symptoms 

between one and four months, suggesting that the alleviation of symptoms over time 

promotes higher adherence. Similarly, Spire et al .  (2002) found that while perceptions of 

symptoms at baseline did not predict adherence at four month follow-up, those who were non

adherent at four months declared a higher number of symptoms at four months and were 

more l ikely to rate the symptoms as disturbing. They also found that evolution of symptoms 

between baseline and four months was important: those whose symptoms remained h igh at 

both follow-ups, and those whose symptoms increased from limited to high were more likely 

to be non-adherent than those whose symptoms decreased from high to low or remained low. 

These studies suggest a dynamic relationship between symptoms and adherence. 

For l ipodystrophy related symptoms, the association with adherence was not so clear-cut. 

Duran et al (2001 b) selected participants who reported 1 00% adherence four months after 

initiating treatment. Patients' reports of lipodystrophy-related symptoms were independently 

associated with failure to maintain adherence at 20 months, suggesting the experience of 

symptoms caused non-adherent behaviour. Conversely Vergis et al .  (2001 ) found that 

participants with adherence levels of more than 80% at a 1 2-month follow-up (assessed by 

pharmacy prescription redemption) had more medical symptoms of lipodystrophy compared 

to those with less than 80% adherence, suggesting that higher adherence causes 

lipodystrophy. However, they did not measure patient reports of symptoms. It is possible that 

the d ifference in measures (self report versus medical assessment) and follow-up period 

accounts for the differences between these two sets of results. 

Several qual itative studies confirmed the l ink between symptoms and non-adherence, and 

some provided additional insights. Unanticipated side effects (such as body-weight changes) 

were identified as barriers to adherence in two studies (Abel et al . ,  2003; Barton Laws et al . ,  

2000). Siegel et  al . (1 999) reported a 'dose-response' relationship between side effects and 

adherence, where patients would take less of their antiretroviral therapy in order to alleviate 

side effects and were prepared to accept the trade-off of less clinical benefit. Participants 
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often held the belief that symptoms are a sign of il lness and as such, should be ameliorated 

by treatment. They felt that if medicines caused symptoms it was a sign that they were doing 

more harm than good. For some, non-adherence was a way of regaining control over their 

i l lness . 

None of the studies reviewed provided data on the effects of changing treatments, or reasons 

for changing treatment on symptoms and adherence. Few explored possible differential 

relationships between adherence and symptoms depending on whether patients attribute 

them to HIV, HAART or other il lnesses, although results from one study suggest that both 

those reporting more H IV and those reporting more HAART symptoms were less adherent to 

their treatment (Ammassari et al . ,  2001 ). Overall ,  these data provide a convincing case for 

incorporating the continued identification and aggressive management of symptoms and side 

effects into the design of interventions to support adherence. 

2.3.2.5.2 Perceptions of CD4 count and viral load 

Three qualitative studies explored patients' perceptions of their laboratory test results in 

relation to adherence. Siegel et al (2000) found that many participants questioned the valid ity 

of blood test results especially when they did not meet their expectations, or d id not reflect 

their physical well-being, while some bel ieved that missing doses was acceptable if their viral 

load was undetectable . Other investigators found that perceiving good laboratory test results 

motivated participants to adhere (Roberts, 2000; Stone et al . ,  1 998). No quantitative studies 

assessed patients' perceptions of their CD4 count and viral load in relation to adherence. 

2.3.2.5.3 Subjective assessment of health 

Eleven out of eighteen studies (6 1 . 1 % ) found that patients' subjective assessments of their 

health or quality of life were associated with adherence. Five cross-sectional studies found 

non-adherent participants reported lower quality of l ife or poorer health status (Penedo et al . ,  

2003; Catz et al . ,  2001 ; Kastriossis et al . ,  1 998; Wilson et al . ,  2002; Aversa & Kimberlain, 

1 996). However, these studies were unable to determine causal relationships between quality 

of l ife and adherence. In a longitudinal study, Singh et al (1 996) reported a greater decline in 
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quality of l ife between baseline and 1 2  months for non-adherent patients. Data from Spire et 

al. (2002) suggest a dynamic relationship between patients' perceptions of their health and 

adherence. Although perceptions of physical health at baseline did not predict adherence four 

months later, those who felt that their health had improved or remained good were 

significantly more l ikely to be adherent than those whose subjective assessment of health had 

decreased from good to bad or maintained bad . However, it is also possible that patients' 

perceptions of their health changed as a consequence of their adherence or non-adherence. 

In a qual itative study, Roberts et al (2000) found that participants who bel ieved that their 

health had improved were more adherent. Conversely, others found that feel ing better was 

endorsed as a reason for missing doses (Murphy et al . ,  2000; Proctor et al . ,  1 999; Chesney et 

al . ,  2000). Further prospective research utilising quantitative research methods to establish 

the nature of relationships between subjective assessment of health and adherence. 

2.3.2.5.4 Perceptions of treatment efficacy 

A series of studies investigated relationships between patients' beliefs about the extent to 

which HAART is beneficial or effective and adherence. Of 1 7  studies, 1 5  (88.2%} reported 

associations with adherence, these were all in the expected direction. Several cross-sectional 

studies showed that those who perceived antiretrovirals to be effective, beneficial , or rel iable, 

and those who held a greater degree of trust in the treatment or who bel ieved that the 

treatment would increase longevity or prevent i l lness were more likely to be adherent to their 

treatment, while those who were more sceptical were more l ikely to be non-adherent (Atlice et 

al . ,  2001 ; Aversa & Kimberlain, 1 996; Catz et al . ,  2000; Gebo et al . ,  2003; Martini et al . ,  2000; 

Murphy et al . ,  2003; Murphy et al . ,  2000; Nannis et al . ,  1 993; Sternhell & Corr, 2002; Wagner 

et al . ,  2002). In a longitud inal study, Martini et al. (2002) found that patients who perceived 

antiretrovirals as 'protective' or 'reliable' at baseline were more l ikely to be adherent 1 2  

months later, while results from another prospective study suggest that patients' perceptions 

of the effectiveness of antiretrovirals stem from their experiences of treatment. Spire et al 

(2002) found that beliefs about the effectiveness of HAART before initiating treatment did not 

predict later adherence, however, patients whose beliefs were maintained h igh or increased 

from low to h igh were more adherent at 4 months than those whose beliefs were maintained 
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low or decreased from high to low. No studies investigated which aspects of experience were 

associated with beliefs about effectiveness. 

2.3.2.5.5 Adherence self-efficacy 

Adherence self-efficacy, the belief that one is capable of taking their medicines as prescribed, 

was a consistent predictor of adherence. All of seven studies investigating the construct found 

significant positive associations adherence (Catz et al . ,  2000; Chesney et al . ,  2000; Duong et 

al., 2001 ; Eldred et al . ,  1 998; Gifford et a l . ,  2000; Molassiotsis et al., 2002). All were cross

sectional in design, precluding the investigation of causal relationships. Prospective studies 

are required to determine whether adherence self-efficacy is predictive of adherence, or 

whether it is an artefact of adherence behaviour: 'I believe I can adhere because I'm 

adhering'. 

2.3.2.5.6 Beliefs relating to initial decision making 

Nannis et al (1 993) found that participants who felt that their initial decision to initiate AZT was 

made without undue pressure were more l ikely than others to continue with their treatment. 

This was echoed in two qualitative studies where patients explained that they were motivated 

to adhere because they were reluctant to break the commitment they felt they had made to 

taking antiretrovirals (Roberts, 2000; Murphy et al . ,  2000). Since these studies were 

conducted pre-HAART or soon after its introduction, further research is required to determine 

whether these beliefs are relevant to adherence in the era of new treatments. 

2.3.2.5.7 Concerns about antiretrovirals 

Twenty-four studies investigated the relationship between a range of concerns about 

antiretrovirals and adherence. Of these, 22 (91 .7%) found negative relationships between 

patients' concerns and adherence. One study used a validated measure assessing the 

degree to which patients held a range of concerns about the potential harmful effects of their 

treatment includ ing concerns about side effects, problems with timing and d isruption to daily 

l ife as well as more abstract concerns stemming from fears about potential long-term effects 

and embarrassment about taking antiretrovirals. They found a significant negative 
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relationship, where patients with stronger concerns about their treatment were more likely to 

be non-adherent to dosage instructions (Horne et al . ,  in press). Most studies used interviews 

or single statements rated on Likert scales to assess patients' concerns. These concerns 

were grouped into four categories. 

The first set of concerns related to harmful effects of taking HAART on the body. Qualitative 

studies found that barriers to adherence included patients' perceptions of their medicines as 

being too strong (Siegel et al . ,  1 999) or not thoroughly tested (Siegel et al . ,  2000). Laws et al .  

(2000) found that some participants took drug holidays to 'detox' or to r id the body of the 

powerful effects of their drugs. Indeed, some patients feared that their treatment (AZT) 

accelerated deterioration, and were less l ikely to adhere (Aversa & Kimberlain ,  1 996). The 

second set of concerns was related to patients' perceptions of negative consequences of 

taking antiretrovirals on various aspects of daily l ife including work, daily routines and social 

life, as barriers to adherence (Meystre-Augostoni et al . ,  2000; Roberts et al . ,  2000; Siegel et 

al . ,  2000; Stein et al . ,  2000; Schilder et al . ,  2001 ; Barton-Laws et al . ,  2000). The third set of 

concerns was associated with the impact of taking HAART on the person's self-identity: Catz 

et al (2000) found that the most frequently endorsed barrier to HAART adherence 

(acknowledged by 89% of participants) was the statement 'treatment reminds me of my HIV 

status'. This was reinforced in a qual itative study investigating barriers to adherence (Roberts, 

2000), where participants ind icated that they felt that taking antiretroviral medication took 

them 'out of normality and into sickness', and felt stigmatised by having a diagnosis of H IV. 

The emotional trauma of dealing with d iagnosis and treatment for H IV along with the 

associated stigma was also identified as a barrier to adherence among focus groups with 

women (Abel et a l . ,  2003). The fourth category included fears that taking antiretrovirals would 

lead to disclosure of HIV status at work, in public and to children (Murri et al . ,  2001 ; Sankar et 

al . ,  2002; Siegel et al . ,  2000; Murphy et al . ,  2000; Roberts et al . ,  2000). The overwhelming 

majority of these studies used qualitative and cross-sectional methodologies . While these 

studies suggest that patients hold a wide range of concerns that constitute barriers to 

adherence, further research is needed to determine what types of concerns predict 

adherence, how concerns about HAART evolve over the treatment process, to what extent 
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patients' concerns about HAART are associated with adherence over time, and what methods 

patients use to overcome or cope with their concerns, in order to identify targets for 

intervention. 

2.3.2.5.8 Health beliefs 

There was a consistent relationship between health bel iefs and adherence. Of 26 studies, 22 

(84.6%) identified associations with adherence, however concepts were i l l  defined and in 

general, lacked a theoretical framework. Of seven studies that operationalised aspects of the 

Health Bel ief Model (HBM), six found significant associations between at least one 

component of the model and adherence. However, five of the studies were cross-sectional, 

precluding the determination of causality between beliefs and adherence. Aversa & 

Kimberlain (1 996) found significant differences between those who adhered to their treatment 

(AZT) and those who discontinued on four constructs: perceived benefits/barriers of AZT, 

susceptibil ity to il lness, perceived severity (the extent to which H IV is perceived as a serious 

disease) and pessimism about antiretrovirals. There were fewer statistically significant 

differences between non-adherent participants (who did not discontinue their treatment), and 

those who adhered. Gao et al. (2000) found that patients perceiving a higher chance of 

getting worse if not taking their medication as prescribed ('severity-inaction') were more likely 

to adhere to their treatment. However, perceived severity (defined as the severity of H IV in 

comparison to other i l lnesses) benefits and barriers, and 'susceptibi l ity-action' (the perceived 

chance of disease aggravation if adherent to the treatment) were not related to adherence. In 

a study of adherence to AZT monotherapy, Morse et al. ( 1 991 ) found no relationship between 

increased susceptibi l ity/severity and adherence, however they found a significant relationship 

between certain 'perceived barriers' and non-adherence. Ferguson et al (2002) also found 

some of a l ist of barriers to adherence, including the inconvenience of the regimen, feeling 

well and stigma associated with HIV to be related to non-adherence, however only this one 

facet of the HBM was explored. Malcolm et al (2003) based an interview around concepts of 

the HBM and found that patients' 'attitudes and bel iefs' were associated with adherence. 

Unfortunately, these attitudes were vague and were not defined or discussed in terms of the 

HBM constructs. In a prospective study, Matthews et al. (2002) found greater adherence to 
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HAART among participants who held the belief that H IV medications are important for 

personal health, and who had a low degree of pessimism about taking antiretrovirals. These 

relationships reached statistical significance in bivariate but not multivariate statistics. 

Mostashari et al .  (1 998) defined the construct 'susceptibil ity' in terms of CD4 count, presence 

of HIV related symptoms and the bel ief that health will worsen over the next year. None of 

these variables were associated with adherence. While these studies lend some support to 

the Health Belief Model, concepts were poorly defined and not comparable across studies. 

Only one study found consistent relationships between HBM constructs and adherence. 

A consistent relationship was apparent between patients' behaviour and their perceptions of 

the need for adherence in order to prevent i l lness or to stave off the emergence of viral 

resistance, in that non-adherent patients were less sure of the l ink (Chesney et al . ,  2000; 

Gifford et a l . ,  2000; Molassitosis et al . ,  2002; Stein et al. ,2000; Siegel et al . ,  2000; Smith et 

al . ,  1 997). This relationship was consolidated in a prospective study, where patients' 

perceptions of the risks of reducing prescribed doses of antiretrovirals before in itiating 

treatment were predictive of subsequent adherence (Spire et a l . ,  2002) .  

Three studies provided some support for components of the Self-Regulation Model (Leventhal 

et al . ,  1 980) or extensions to it proposed by Horne (1 997, 2003), which propose that patients' 

'common sense' perceptions of their illness and treatment guide the procedures they use to 

cope with their i l lness (such as adherence to medication). Using a qualitative methodology, 

Siegel et al (2000) found that the attributions patients made for their symptoms (to HIV, 

antiretrovirals or unrelated i l lnesses or aging) influenced whether patients adhered to their 

antiretroviral regimes. Those who experienced symptoms that they associated with their 

treatment or failed to detect any improvement in symptoms they attributed to HIV were less 

adherent, even when their viral load and CD4 responses ind icated that their treatment was 

working. Horne et al (in press) found that patients were more l ikely to report taking pills within 

two hours of the time recommended if their beliefs about their personal need or 'necessity' for 

HAART outweighed their concerns. Walsh et al (2001 ) conducted a principal component 

analysis of 20 reasons endorsed by participants for missing doses. They found that a factor 
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labelled 'having a 'low priority for medication' was independently associated with non

adherence. 

Several miscellaneous health bel iefs were identified. One study showed that participants 

possessing the belief that they could influence the course of their disease were more 

adherent than others (Molassiotis et al . ,  2002). Another found those who perceived that AIDS 

is no longer a serious disease since the advent of new treatments were less adherent 

(Will iams et al . ,  2000). Participants who perceived that H IV interfered with their daily lives 

were more likely to take pills off schedule (Stein et a l . ,  2000) and those who believed that they 

had been infected with H IV as a punishment or that antiretrovirals were a punishment for 

getting H IV were more likely to be non-adherent (Safren et al . ,  2001 ) . 

While studies show consistent relationships between beliefs and adherence, the majority lack 

of a theoretical framework. Those that have tested components of psychological models have 

been unanimously cross-sectional in design, and to a large extent the concepts specified in 

the models have been poorly defined with little consistency of measurement between studies. 

Since it is clear that rates of adherence change over time, prospective, longitudinal studies 

are required to explore whether bel iefs also change over the treatment process and how 

these changes relate to adherence. 

2.3.2.6. Knowledge/ Information 

2.3.2.6.1 Knowledge about HIV/HAART and adherence 

Twenty-five studies explored aspects of participants' knowledge of antiretrovirals, HIV or 

adherence, use and satisfaction with information. Of those, two thirds (68.0%) found 

associations with adherence. These were all in the predicted direction - a higher degree of 

knowledge was associated with increased levels of adherence. Several studies found that a 

greater degree of knowledge about antiretrovirals (knowledge about different drug classes 

and tests of antiretroviral effectiveness) and personal treatment regimen (such as abil ity to 

recall the name, colour or timing of drugs, understanding of the treatment regimen) was 

associated with higher adherence (Ammassari et al . ,  2001 ; Durante et al . ,  2003; Gifford et 
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al .2000; Jones et al . ,  2003; Laws et al, 2000; Mil ler et al . ,  2003; Roberts et al .  2000, Wagner 

et al. 2002, Stein et al . ,  2000). H IV-related knowledge (knowing one's CD4 count and viral 

load, being better informed about H IV in general} was not related to adherence in three 

studies (Durante et al . ,  2003; Gordillo et al . ,  1 999; Sternhell et al . ,  2002) but was significantly 

related to higher adherence in another Jones et al . ,  2003) .  With regard to knowledge about 

adherence, Chesney et al .  (2000) found that 22% of participants taking PI based regimens 

requ iring adherence to special instructions were unaware of them. Others found that greater 

knowledge of the consequences of nonadherence was associated with higher adherence 

(Stone et al . ,  2000; Wagner et al . ,  2002) .  

2.3.2.6.2 Use and satisfaction with information 

There was very little research on patients' use of information, and even less regarding their 

perceptions of the information they had received. Kalichman et al . (1 999) found those who had 

lower 'health l iteracy' or abil ity to understand written instructions on prescriptions were almost 

four times as l ikely as others to be non-adherent to their antiretrovirals. This was echoed in a 

qual itative study where patients often had to ask other H IV positive people to explain aspects 

of their medication, or bring their friends along to consultations to decipher the doctors' 

dialogue (Schuman et al . ,  2001 ). Pratt et al. (2001 ) found that 1 4% of participants did not feel 

sufficiently informed to make decisions about their treatment. Adherence was negatively 

related to participants' rating of the difficulty of following doctors' instructions on the 

antiretrovirals: patients who perceived the instructions as more difficult to follow were less 

adherent to their treatment (Gao et al . ,  2000; Gatz et a l . ,  2001 ) . In another qual itative study, 

participants asserted that the instructions from their doctors were in conflict with the written 

instructions provided with their medicines (Murphy et al . ,  2000). 

Pratt et al. (2001 )  found that patients who reported having been influenced by the general and 

HIV-specific media were less adherent to their antiretroviral regimen. This was echoed in a 

qualitative study (Sankar et al . ,  2002) who found that negative messages about antiretrovirals 

on the television and in patient support groups were associated with lower levels of 

adherence. 
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In a qual itative study, Malcolm et al (2003) found that participants who reported excellent 

adherence to their medication often commented that their commitment to take HAART 

consistently was reinforced by receiving positive information about their health at each visit. 

In a prospective study, Spire et al (2002) found no differences in subsequent adherence 

among participants who had received prior information about their treatment or those who had 

previously discussed taking antiretrovirals with their doctor, when compared to those who had 

not utilised these information sources. 

In conclusion, research to date has heavily relied on qualitative methodologies. There was 

very l ittle consistency between studies in terms of the type of information under investigation , 

so comparison between studies is impossible. No consistent differences between adherent 

and non-adherent patients have been identified in their knowledge of H IV, HAART or 

adherence, or in their usage or satisfaction with information.  

2.3.2. 7 Psychosocial characteristics 

This category includes positive and negative affect, experience of stress and negative l ife 

events, the availabil ity and satisfaction with social support, d iagnosis of psychiatric il lness, 

use of coping strategies, locus of control and cognitive and neurological variables. Overall, 

78.3% of studies exploring psychosocial characteristics identified associations with adherence 

to antiretrovirals. 

2.3.2.7.1 Negative affect 

This category included depression, anxiety, and other negative emotions. Of 37 studies, 32 

(86.5%) found negative associations between negative affect and adherence. There was a 

consistent relationship depression and adherence, all but five studies found significant inverse 

correlations (Arnsten et al; 1 996; Avants et al. 2001 ; Catz et al . ,  2000; Holzemer et al . ,  1 999; 

Kalichman et al., 1 999 Kleeberger et al . ,  2001 ; Malcolm et al . ,  2003; Nannis et al., 1 993; Pratt 

et al 2001 ; Schuman et al . ;  2001 ; Sian et al . ,  2001 ; Rabkin et al . ,  2000; Simioni et al. ,  2002; 
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Singh et al . ,  1 996; Van Servellen et al . ,  2002). Turner et al .  (2003) found depression to be 

associated with increased adherence, perhaps due to diagnosed depression being associated 

with use of mental health services. Gord illo et al. (1 999) found that both depression and an 

interaction between depression and social support were associated with adherence: those 

who were not depressed and who perceived that they had good social support were more 

adherent. Another study found an interaction between gender and depression (Arnsten et a l . ,  

2002). Women who were depressed were more likely than other women or men to be non

adherent. 

While many of these studies were cross-sectional, prospective research has been conducted 

in order to determine whether negative affect prior to initiating treatment predicts subsequent 

adherence. These studies have mixed findings. Singh et al. (1 996) found that depression as 

measured by the Beck Depression Inventory (BDI) d id not predict adherence 1 2  months later, 

however 'mood disturbance' determined by h igh scores on the Profile of Mood States (POMS) 

predicted non-adherence at follow-up.  Using the BDI ,  Matthews et al .  (2002) found that 

participants who failed to complete 30 days of using MEMS-caps were more depressed at 

baseline than those completing the follow-up, however amongst those who completed, there 

was no difference in scores between adherent and non-adherent participants. Another study 

suggests a dynamic relationship between experience of HAART and depression. In a 

prospective, longitudinal study where depression was assessed at basel ine and four months 

later, Spire et al (2002) showed that the evolution of depressive symptoms (measured by the 

Centre for Epidemiological Studies Depression Scale: CES-D) over time was particularly 

important. While depression at baseline did not predict non-adherence, those who reported 

an increase in depressive symptomatology between baseline and four months were more 

likely to be non-adherent at four months. No studies explored which aspects of taking HAART 

impacted on depression. 

A range of other negative emotions were associated with non-adherence. Kalichman et al 

( 1 999) found that patients who reported taking less than 1 00% of doses in the past two days 

reported more psychological d istress on the Brief Symptom Inventory which includes items 
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pertaining to somatic anxiety, obsessive-compulsive thoughts, depression, anxiety, hostility 

and paranoia. Murri et al (2001 ) found that confusion and poor psychological well-being were 

associated with lower pre-dose PI levels. Others found negative relationships between 

anxiety and adherence (Amassari et a l . ,  2001 ; Gatz et al . ,  2001 ; Molassiotis et al . ,  2002 & 

Van Servellen et al . ,  2002). Singh et al (1 999) found non-adherence was associated with loss 

of motivation and more negative feelings about the future. In a study using focus groups, 

Proctor et al ( 1 999) identified anger, denial and rebellion as being barriers to adherence. 

These results suggest a strong relationship exists between negative affect and adherence. 

However, the direction of causality has not been clarified , since some prospective research 

suggests that negative affect at baseline predicts later adherence, while others have found 

that evolution over the treatment process is more important. While the majority of studies 

used standardised scales to measure depression, the diversity of measures makes it difficult 

to compare results across studies. Moreover, most studies reported symptoms as a 

continuum and did not report clinical cut-offs for depression or anxiety, so the clinical 

significance of these symptoms could not be ascertained. No studies investigated the 

possible impact of receiving treatment for depression or anxiety on adherence. Further 

research is required in order to determine which aspects of taking HAART are associated with 

negative affect. Studies to date indicate that negative affect should be monitored 

prospectively across the treatment process. 

2.3.2.7.2 Positive affect 

Included in this category was a range of positive emotions, planning for the future, hope for 

the future, optimism and positive self-assessment. Although the investigation of different 

concepts makes comparison across studies difficult, all of nine studies found significant 

relationships between positive affect and adherence. In eight of the nine studies, there were 

positive relationships between positive affect and adherence. Duong et al . ,  (2001 ) found 

positive feelings about personal l ife and trust in personal skil ls were associated with better 

adherence. Holzemer et al .  (1 999) found participants who reported having a meaningful life, 

cherish ing the environment, using time wisely and making time for important things were 

73 



more adherent to their antiretrovirals, more likely to follow instructions and keep 

appointments. Planning for the future was associated with adherence in one study (Pratt et 

al . ,  2001 ) and having a higher degree of hope for the future was an independent predictor of 

non-adherence in another (Van Servellen et al . ,  2002). Williams et al . (2000) found that 

experience of 'joy' was associated with higher adherence. Pratt et al .  (2001 ) reported that 

those who evaluated themselves positively were more adherent to their treatment. 

Conversely, Holmes et al. (2002) found that participants who were optimistic about their life 

expectancy reported lower adherence to their medication. All studies were cross sectional, 

future prospective research is required to explore the direction of relationships between 

positive affect and adherence over time. 

2.3.2.7.3 Psychiatric i l lness 

Of eight studies, four identified significant relationships between psychiatric disorders and 

adherence. Two studies showed that lower adherence was related to probable psychiatric 

disorder as measured by the General Health Questionnaire (GHQ-28) (Paterson et al . ,  2000; 

Stern hell & Corr, 2001 ) . Sternhell & Corr (2001 ) found that participants who had been 

prescribed psychotrophic medicine in the past were more l ikely to be non-adherent, however 

having had a past psychiatric admission was not related to adherence. In a review of case 

notes, patients with recorded psychiatric problems were less l ikely to stay on treatment for 

more than a month and more likely to be rated as a poor complier by their physician (Broers 

et al . ,  1 994) .  Conversely, a retrospective review of 7744 case notes found that a diagnosis of 

schizophrenia was independently associated with more consistent use of antiretrovirals 

(Walkup et al . ,  2001 ) . No studies explored possible mechanisms linking psychiatric disorder 

with adherence or non-adherence, nor did they explore the impact of receiving treatment for 

psychiatric treatment on adherence. 

2.3.2.7.4 Stress and negative life events 

Of eleven studies reporting on l ife stress, ten (90.9%) found that perception of stress or 

experience of negative l ife events was negatively related to adherence. Most studies used 

validated measures. Gatz et al . ,  (200 1 )  found that life stress associated with problems 
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common among people with H IV (includ ing loss, financial problems and discrimination) was 

significantly h igher in those with low adherence. In a study of French IVDUs, Moatti et al. 

(2000) found non-adherence to HAART was associated with retrospectively reporting a h igher 

number of negative l ife events over the preceding six months. The risk of non-adherence 

increased 20% for each additional negative l ife event. Major financial problems and 

confrontation with the police were the single events that contributed most to the group 

difference in overall l ife event scores. Gebo et al. (2003) found running out of money for 

essential items and feel ing as though pressures outside the clinic affected the patient's abil ity 

to take antiretroviral treatment as prescribed were associated with low adherence. Halkitis et 

al (2003) detected significant increases in both missed doses and suboptimal adherence to 

timing instructions after September 1 1  th, 2001 , when terrorists flew two planes into the twin 

towers in New York. This increase in non-adherence could not be explained by socio

demographic variables, drug or alcohol use. However, the mechanisms which l inked the 

events of September 1 1 1h with non-adherence to HAART were not examined . 

Relationships between adherence and perceived stress were less consistent: Gifford et al 

(2000) found non-adherent patients had higher scores on the Perceived Stress Scale. Using 

the same measure, Chesney et al (2000) found a trend for non-adherent participants to report 

higher perceived stress, while Duong et al (2001 ) reported no association between perceived 

stress and adherence. The impact of stress on adherence was also i l lustrated in an interview

based study (Proctor et a l . ,  1 999). Prospective studies are required to investigate directions of 

causality between stress and adherence, and to identify possible mediators of this 

relationship. 

2.3.2.7.5 Social support 

Of thirty-one studies, twenty-four (77.4%) found that having or perceiving good social support 

was associated with higher adherence, while six found no relationship. Social support was 

usually measured using one of several validated social support scales. Several cross

sectional studies showed that higher perceived support or higher satisfaction with support 

was associated with h igher adherence, or low perceived social support or need for social 
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support was associated with low adherence (Atl ice et al . ,  2001 ; Gatz et al . ,  2000; Holzemer 

et al . , 1 999; Kalichman et al . ,  1 999; Malow et al . ,  1 998; Power et al . ,  2003; Pratt et al . ,  Simioni 

et al., 2002; Stein et al . ,2000; Mostashari et al . , 1 998; Safren et al., 2001 ). Two studies 

specifically measured perceived social support for using medications, with conflicting results. 

Gifford et al. (2001 ) found that better social support for using medications was associated with 

higher adherence, while Molassiotis et al .  (2002) found that those receiving less help from 

families in remembering to take medication were more adherent. Prospective studies suggest 

that the availabil ity or satisfaction with social support before in itiating treatment predicts 

subsequent adherence (Duran et al . ,  2001 ; Singh et al . ,  1 999; Spire et al . ,  2002). 

Two studies found that the relationship between social support and adherence was mediated 

by additional variables. Simioni et al (2002) found that the need for social support was related 

to non-adherence, and that this relationship was mediated by self-efficacy and depressive 

symptoms. Gordillo et al (1 999) found that an interaction between social support and 

depression predicted adherence. Those without depression and with good social support had 

an adherence score of nearly twice that of participants who were depressed and lacking 

social support. 

Some studies found differential effects for specific types of social support. Singh et al. (1 999) 

found that non-adherence was associated with less satisfaction with overal l social support, 

tangible social support and informational social support but not emotional social support. Pratt 

et al (2001 ) found that heavily relying and gaining practical help from a close confident were 

correlates of higher adherence, however, being comforted in somebody's arms every day and 

having a non-professional person identified as a caregiver were not related to adherence. 

Mostashari et al ( 1 998) showed that while those who were less adherent were less likely to 

seek help from others when they were feeling down, receiving 'H IV-related support' from a 

friend was not associated with adherence. In a qualitative study, those reporting h igh 

adherence were more l ikely to report receiving strong social support from family, friends and 

support groups, while sub-optimal adherers were more secretive about their HIV status,  

lacking family support and avoiding support groups, preferring to preserve their privacy 
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regarding their H IV status (Malcolm et al . ,  2003). Halkitis et al .  (2003) found that having more 

HIV positive friends was related to higher adherence among gay men, and Durante et al. 

(2003) found that l iving with other H IV-positive people was associated with higher adherence, 

however the mechanisms responsible for these relationships are not clear. 

In an interview-based study, Murphy et al. (2003) found some participants' family and friends 

discouraged them from taking their antiretroviral medication, saying that it was bad for them. 

These investigators also found that 'having someone to live for' such as a child, was often a 

motivator to take medication .  Malcolm et al .  (2003) suggested that taking HAART for the sake 

of others was not always conducive to high adherence rates . They found that participants 

reporting high adherence were more l ikely to mention themselves as their primary motivation 

for taking their medication while those who were less adherent were more likely to say they 

were taking their drugs for the sake of others, such as their children or spouses. 

2.3.2.7.6 Coping 

Eight studies explored relationships between the use of coping strategies and adherence. All 

found significant associations with adherence. Active behavioural or problem focussed coping 

strategies (the tendency to use behaviour to minimise sources of stress) were associated with 

greater adherence. Using alcohol or drugs to cope with HIV was associated with lower 

adherence (Dorz et al . ,  2003; Power et al . ,  2003). Molassiotis et al. (2002) also found the use 

of avoidance-denial coping (denying that the problem exists, or avoiding confrontation) was 

associated with h igher adherence, while the others found that using avoidance coping, coping 

by denial, mental or behavioural disengagement was associated with lower adherence (Dorz 

et al . ,  2003; Jones et al . ,  2003; Singh et a l . ,  1 996; Singh et al . ,  1 999). These differences may 

be due to d ifferences in study populations (e.g. Hong Kong Vs USA). Singh et al (1 999) found 

differences in the use of coping strategies between African-American and white Americans. 

No research has sought to explain how coping styles or strategies influence adherence 

behaviour. 
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It has been suggested that a concept known as 'sense of coherence' (SOC) may be a 

prerequisite for an individual's coping capacity. SOC has three elements: comprehensibil ity, 

manageabil ity and meaningfulness. High scores on these variables are thought to lead to 

successful stress management. Cederfjall et al. (2002) found that HIV positive patients 

reporting >=95% adherence to HAART had higher scores on this variable compared to those 

reporting low adherence. 

2.3.2.7.7 Locus of control 

Locus of control is a psychological construct, which refers to an individual's expectancy of the 

degree to which they have control over what happens to them. ' Internal locus of control' refers 

to the belief that the individuals own behaviour determines what happens to them, while 

'external locus of control' involves the belief that fate or chance or 'powerful others' (such as 

physicians) are responsible for what happens. Three studies investigated relationships 

between locus of control and adherence. All found significant relationships. Molassiotis et al. 

(2002) found higher adherence was associated with internal locus of control. Aversa and 

Kimberlain ( 1 996) reported that patients who were non-adherent but continued with their 

mono-therapy reported a more internal locus of control than those who discontinued, however 

there were no significant group differences on measures of 'chance' or 'powerful others' locus 

of control. Spire et al (2002) found those who scored higher on 'powerful others' locus of 

control at baseline were more adherent to their treatment four months later, while internal and 

chance locus of control d id not predict subsequent adherence. While all three studies 

reported significant associations between locus of control and adherence, the results are 

inconsistent. If locus of control is a useful concept, the mechanisms by which it impacts on 

adherence need to be identified. 

2.3.2.7.8 Cognitive/neurological dysfunction 

Hinkin et al (2002) found that poor adherence was associated with deficits in memory, 

attention and executive function. Furthermore, these investigators found that cognitive 

compromise interacted with regimen complexity, such that cognitively impaired participants 
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who were taking HAART medications three times daily were at greatest risk of non

adherence. 

2.3.2.7.9 Personality 

One study investigated the influence of personality type and adherence (Penado et al . ,  2003). 

The investigators found no significant differences between high and low adherence groups in 

terms of neuroticism, extraversion, openness, agreeableness and conscientiousness. 

2.3.2.8 Characteristics of the health service 

The final category of correlates encompasses the various facets of the health service that 

have been investigated in relation to adherence. Most of this research focuses on patients' 

perceptions of their relationship with their doctor, but also includes satisfaction with medical 

services more generally, access to healthcare and medication, and the accuracy of health 

care professionals ratings of adherence. The use and impact of props or facil itators to 

enhance adherence was also included in this category. 

2.3.2.8.1 Doctor-Patient Relationship 

The relationship between doctor and patient was consistently related to adherence. Of twenty 

studies, sixteen (80.0%) found that patients who perceived that they had a better relationship 

with their prescribing physician and other key health care workers were more adherent to their 

antiretroviral medicines than those who were less satisfied with the relationship. Studies used 

single items or a scale to measure satisfaction with the doctor-patient relationship. Atl ice et al. 

(2001 ) reported an 8% increase in adherence for each unit increase on a 'trust in physician' 

scale. Webb et al . (2001 ) found that patients who perceived a high degree of 'treatment

related empowerment' reported lower levels of intentional non-compliance. Similarly, Pratt et 

al (2001 ) found that participants who bel ieved their health care provider supported their 

decisions, were accessible, helped them understand things about their care and involved 

them as a partner in their care were more l ikely to be adherent. Bakken et al. (2000) found 

greater adherence among patients who reported greater 'engagement' with their health care 

provider. In a prospective study, Spire et al (2002) found that those who reported that they 
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regularly talked about personal problems with their physician prior to starting treatment were 

less l ikely to be non-adherent four months later, as were those who reported having complete 

trust in their relationship with their prescribing physician. Despite significant associations with 

adherence, comparison between these studies is clearly hindered by the use of diverse 

concepts and measures. 

Using focus groups to elicit barriers and facil itators of adherence to HAART, Galin et al. 

(2002) found many participants stressed the importance of the role health care professionals 

play in helping patients take and adhere to their medication. In focus groups involving gay, 

bisexual and transsexual men, having a gay physician was deemed helpful, while having an 

open, on-going d ialogue and being able to discuss problems was important (Schilder et al . ,  

2001 ) .  This was echoed in a study which found that being involved in decision making, being 

allowed time to ask questions and to disclose adherence problems were important features of 

a good patient-provider relationship (Murphy et al . ,  2000). Using in-depth interviews to 

explore themes associated with adherence, Roberts et al. (2000) found that being satisfied 

with the Dr-patient relationship, feeling that the doctor believes in antiretrovirals, and being 

able to disclose information to a non-judgemental doctor were important facil itators to 

adherence. Conversely, non-adherence was associated with a less than optimal doctor

patient relationship, feel ing that the doctor was inaccessible or not listening and not trusting 

the doctor and as a result, not trusting the medicines. Abel et al. (2003) also found that 

communication with health care providers was a key facil itator of adherence. 

2.3.2.8.2 Use of medical services 

This category encompassed any other aspects of the patient's use of the health service, 

including attendance at clinic appointments, consultations with medical professionals other 

than the HAART prescriber and enrolment in pharmaceutical research trials. A lower 

l ikelihood of keeping outpatient appointments was associated with non-adherence in three 

studies (Chesney et al . ,  2000; Fong et al . ,  2003; Kleeberger et al . ,  2001 ) , however, in another 

neither attending for regular medical care, nor H IV focused care was associated with 

improved adherence (Turner et al . ,  2003). These differences may be due to differences in 
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samples, since those in the Turner et al . study were predominately drug users who may need 

adjunctive services such as drug treatment to improve adherence. 

Spire et al. (2002) found that participants who had talked to medical professionals outside the 

hospital clinic at which they received their medical about their treatment were less likely to be 

non-adherent compared to those who had not benefited from this extra medical follow-up. 

Kleeberger et al .  (2001 ) reported a statistical trend for h igher adherence to drugs that were 

monitored in a research trial setting versus a non-trial setting. Chesney et al .  (2000) found 

that patients were more l ikely to be non-adherent if they reported having entered a clin ical trial 

specifically to gain access to a particular drug, although reasons for this relationship were not 

offered. 

2.3.2.8.3 Access to healthcare 

Van Servellen et al. (2002) measured access to healthcare on a scale including items 

encompassing difficulty paying for medication, d ifficulty getting dental or other medical 

services, and difficulties with transportation to and from medical appointments. They found 

participants who indicated that they had poorer access to healthcare were more l ikely to be 

non-adherent. In two USA based-studies, participants in focus groups discussed having 

problems obtaining refills of their antiretroviral medicines, due to their health insurance 

policies (Murphy et al . ,  2000) or because the pharmacy had run out of the medicines (Proctor 

et al . ,  1 999). Halkitis et al .  {2003) found no relationship between whether the participant 

received public or private healthcare and adherence. 

2.3.2.8.4 The clin ical setting 

Neither of the two studies found that aspects of clinical setting were related to adherence. 

N ieuwkerk et al (2001 ) reported non-adherence levels ranging from 38% to 63% across nine 

different healthcare sites, however differences in adherence between sites were not 

statistically d ifferent. Schuman et al (2000) found no d ifference in reported adherence 

between women who reported having a regular healthcare site and those who did not have a 

regular healthcare site. 
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2.3.2.8.5 Adherence facil itators 

Ostrop et al. (2000) explored antiretroviral drug adherence with respect to use of adherence 

tools.  They found that 60.9% of patients used at least one adherence tool including 

individual ised schedules, dosette boxes and electronic reminder devices. Adherence did not 

differ with respect to overall tool use, use of schedules, or use of dosette boxes. However, the 

absence of a control group meant that it was impossible to determine the impact of adherence 

facilitators on adherence. In an interview-based study, respondents reported that reminder 

aids such as beepers could help improve adherence (Wagner et al . ,  2002). Only one study 

compared the use of strategies to promote adherence to antiretrovirals between adherent and 

non-adherent patients (Catz et al . ,  2000). They found no differences between the groups. 

2.4 Discussion 

This review identified one hundred and twelve publ ications investigating correlates and 

predictors of adherence, spanning the last ten years. These studies yielded over four hundred 

variables that were analysed for an association with adherence. Based on a conceptual sort 

of the variables, eight broad categories of adherence related factors were identified . These 

were: clinical status, socio-demographic variables, factors related to the treatment regimen, 

health risk and health protective behaviours, perceptions of HIV and antiretroviral treatment, 

knowledge and information, psychosocial characteristics of the patient and characteristics of 

the health service. 

Older studies tended to use exploratory research methods and were largely cross-sectional in 

design.  More recently, there has been a surge of prospective studies allowing the 

investigation of predictors of adherence before starting treatment, as well as facets of the 

treatment experience that impact on adherence. These data confirm that there is no such 

thing as a 'non-adherent patient,' and that most people are neither consistently adherent nor 

consistently non-adherent. Moreover, they show that adherence is a dynamic, multi-faceted 

behaviour that cannot be rel iably predicted on the basis of apriori clinical and socio

demographic characteristics of patients or aspects of the treatment regimen. Fewer than half 
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of the studies investigating l inks between these variables and adherence found significant 

relationships. 

There were notable exceptions within these categories. Viral load was consistently associated 

with adherence, however, prospective studies confirmed that rather than being predictive, 

lower viral load was an outcome of high adherence. Indeed most prospective studies found 

no relationship between baseline viral load and subsequent adherence. Moreover, the data 

suggested that caution should be exercised in interpreting undetectable viral load as 

synonymous with h igh adherence. The flip-side of the data in the seminal study by Paterson 

et al .  (2000) was that 20% of those with less than 80% adherence (measured by MEMS caps) 

and 39% of those with 80-94.9% adherence had an undetectable viral load . Further research 

is required to explore patients' perceptions of laboratory test results and their role in 

adherence. 

The single socio-demographic characteristic that was consistently associated with non

adherence was poor or insecure housing. This suggests that efforts should be made to 

ensure that patients eligible for HAART are adequately housed. Where relationships between 

other socio-demographic variables and adherence were found, most studies failed to 

investigate the mechanisms linking them to adherence. Yet is l ikely that these mechanisms 

are more important than a person's age, ethnicity, transmission risk or gender per se. For 

example, UK-based research has shown that black African patients (who make up the second 

largest H IV positive group in London) are less likely to take up antiretroviral treatment than 

other groups, and that uptake is hindered by concerns about side effects, fears about being 

experimented upon, concerns about drugs being tested only on white men, negative 

experiences of the health service and discrimination (Erwin & Peters , 1 999). 

Despite the lack of evidence, there has been concern that prescribing decisions are 

sometimes based on unrealistic stereotypes of 'the non-adherent patient'. In the USA, Bogart 

et al .  (2001 ) presented 495 H IV physicians with clinical scenarios depicting HIV positive 

patients. Scenarios varied information according to the patient's gender, d isease severity, 
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ethnicity and transmission risk group. Physicians were asked to predict who they thought 

would be non-adherent and whether they would start the patient on HAART. The results 

suggested that doctors were apt to perceive that patients with less severe d isease, those 

whose transmission risk was IVDU and African American men would be less l ikely to adhere. 

Both perceived adherence and disease severity impacted on their treatment decisions. 

However, the review suggests that these variables are poor predictors of adherence, and 

should not form the basis of prescribing decisions. 

Drawing conclusions about relationships between adherence and the type or complexity of 

the regimen is hindered by the lack of randomised controlled trials and the presence of 

confounding variables such as previous treatment experience (patients might be taking more 

demanding regimens as a consequence of previous treatment failure, which in turn, could 

have been the result of sub-optimal adherence). From the studies reviewed , it would seem 

that the type and complexity of the treatment regimen were poor predictors of adherence. 

However, the complexity of the regimen seemed to be more important than the type of drug 

regimen, and number of doses per day more important than number of medications. While 

few studies investigated relationships between the presence or absence of food restrictions 

and adherence, there was little doubt from qualitative findings that patients perceive them as 

barriers. The studies reviewed suggest that those who manage to fit the regimen around their 

lifestyles are more successful at maintaining a high degree of adherence, indicating that 

efforts to improve or sustain adherence should focus on the individual's daily routine and their 

perceptions of convenience. To this end, a recent conference paper found that patients who 

perceived their treatment as being more intrusive on their daily l ives were less likely to be 

highly adherent to their treatment (Newell et al . ,  2002). 

Over half the studies investigating knowledge and information and those exploring 

characteristics of the health service found associations with adherence. These components 

are contained within a 'cognitive hypothesis' model of compliance proposed by Ley ( 1 981 , 

1 989), which claims that compliance can be predicted by satisfaction with the consultation 

process as well as understanding and recall of the information given. With regard to the first 
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category, it is perhaps not surprising that patients who lacked a good understanding of their 

disease and treatment were less l ikely to adhere to their treatment. Indeed, one randomised 

controlled intervention to improve adherence to antiretrovirals (not covered by this review) 

showed that providing patients with educational counselling sign ificantly improved adherence 

to HAART compared to conventional dispensing (Haddad et al . ,  2000). However, despite a 

dearth of research into information provision and satisfaction, this review suggests that solely 

providing information or ensuring adequate knowledge would not be adequate, since 30% of 

studies found no s ignificant association between these variables. With regard to health 

service characteristics, the perceived quality of the doctor-patient relationsh ip, having good 

access to treatment and use of other medical services were all consistently related to high 

adherence, while aspects of the clin ical setting itself did not appear to have an impact. The 

research suggests feel ing involved and empowered in treatment decision-making, and being 

able to relate to and discuss treatment issues with the HAART prescriber facilitates 

adherence. Interventions to improve adherence should focus on the ind ividual, tailoring 

information to ensure that they have sufficient knowledge, and feel adequately empowered in 

treatment decisions. Although there was a lack of evidence to suggest that use of adherence 

facil itators such as dosette boxes, alarms or bleepers is associated with higher adherence, 

the studies reviewed ind icate that many patients find them helpful. 

While caution should be exercised in making inferences from a fairly arbitrary categorisation 

process, it is interesting to note that the categories showing the most consistent relationships 

with adherence or non-adherence to antiretrovirals (perceptions of H IV and antiretroviral 

treatment, psychosocial characteristics and engaging in health risk and health protective 

behaviours) are all amenable to change. Indeed, data from prospective, longitudinal studies 

show that these variables often have a dynamic relationship with adherence. One of the most 

i l luminating studies in this respect showed that bel iefs, behaviour and psychological well

being varied within the same individual over the treatment process and that these evolutions 

influenced adherence over and above baseline characteristics (Spire et al . ,  2002). These 

findings suggest that any intervention to improve or support continued adherence should 

monitor these variables over time. These categories are discussed below. 
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Adherence or non-adherence to antiretroviral treatment d id not occur in a vacuum, but within 

the context of a person's daily life. Perhaps not surprisingly, studies showed that low 

adherence was often associated with other health risk and health protective behaviours. For 

example, current use of alcohol or recreational drugs was associated with non-adherence to a 

greater extent than more distant use. Indeed, prospective studies that explored changes in 

substance use and adherence over the treatment process showed that increases in usage 

were related to decreases in adherence, while decreases in substance use were related to 

improved adherence. Further research is required to explore the nature of these relationships, 

since it could be that relapse into substance abuse impairs adherence, or that both 

behaviours are fuelled by the same mechanism (for example side effects, stress or 

depression). Nonetheless, the findings suggest that efforts to improve or maintain adherence 

should monitor and address issues surrounding substance use. 

It was interesting to note an association between non-adherence and engaging in sexual 

transmission risk behaviours in the few studies that explored these links. If these findings are 

confirmed they are of particular concern, since non-adherence to HAART increases the 

chances of transmitting drug-resistant strains of HIV. These associations may be fuelled by 

erroneous perceptions of treatment efficacy. Several studies have shown that a significant 

number of H IV positive men and women believe that decreased viral load in the blood 

reduces the risk of sexual transmission of HIV (e.g. Kelly et al . ,  1 998). However, studies have 

shown that these bel iefs are often misinformed, for example, Kalichman et al. (2001 ) found no 

correlation between levels of H IV in the blood and semen. These associations indicate the 

need for integrating perceptions of sexual risk behaviours into interventions to support and 

improve adherence. 

Despite measurement problems, psychosocial characteristics (e.g. positive and negative 

affect, the availabil ity of social support, experience of stress and l ife events) were often 

related to adherence behaviour. Again the question of causality arises, for example, whether 

non-adherence results from motivational or cognitive features of depression, or whether 

86 



particular aspects of the treatment process (such as side effects) are related to increases in 

depressive symptoms. Although studies incorporating assessments of psychological 

characteristics before initiating HAART and over the treatment process were scarce, they 

suggested that both were important. Further research is required to explore which aspects of 

treatment impact on psychological well-being.  It would also appear that the availabil ity of 

adequate social support buffers the relationship between depressive symptomatology and 

non-adherence. The research suggests that efforts should be made provide psychological 

support where required, both before initiating treatment, and across the treatment process.  

Patients' perceptions of their i l lness and treatment were the most rel iable correlates of 

adherence. A plethora of studies showed that experiencing symptoms, particularly those 

attributed to treatment, was associated with non-adherence. Data from prospective studies 

ind icated that experiencing symptoms over the long term was particularly problematic. Further 

research is needed to explore possible differential effects on adherence depending on 

whether symptoms are attributed to H IV or HAART, and what happens when symptoms are 

ameliorated or worsen over the treatment process. None of the studies reviewed assessed 

the impact of interventions to alleviate or counteract side effects, or the effect of changing 

therapy. Furthermore, no studies explored protective mechanisms by which some people 

coped with symptoms while others reacted to them by reducing doses or stopping treatment. 

The majority of the studies reviewed failed to provide a theoretical framework. Those that 

operationalised components of the Health Belief Model (HBM) failed to provide any 

convincing support for the model as a whole. Reference to the more general theoretical 

literature shows that HBM has been criticised for its static approach to health beliefs . 

Schwarzer (1 992) asserted that bel iefs within the HBM are described as occurring 

simultaneously, with no room for change. The applicability of this model to a dynamic 

behaviour such as adherence must therefore be questioned. 

Rather than persisting with attempts to isolate a single variable or set of variables that 

predicts adherence, data from prospective studies advocate an approach that integrates the 
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patients' own ideas about their i l lness and treatment. In line with the SRM (Leventhal et al . ,  

1 980), which proposes that people use 'common sense' models of illness to gu ide their 

adherence behaviour, a qualitative study showed that those who experienced symptoms that 

they attributed to HAART side effects perceived that their treatment was doing more harm 

than good and reduced their doses accordingly. Furthermore, two questionnaire-based 

studies showed that harbouring concerns about HAART and perceiving a lack of personal 

need or necessity for treatment were associated with non-adherent behaviour. This is in 

accordance with extensions to the SRM proposed by Horne (1 997; 2003), which incorporates 

bel iefs about prescribed medicines as well as il lness representations. These data substantiate 

findings from studies conducted with other il lness groups including asthma, diabetes, renal 

disease and cancer (Horne and Weinman, 1 999) and suggest that the extended SRM is a 

valid framework with in which to study adherence to HAART. This model may be particularly 

relevant to adherence to HAART, since unlike other social cognition models, it acknowledges 

that beliefs and behaviour may be modified by experience and incorporates change over time. 

2.5 Limitations 

Although estimated adherence rates were higher than those found in the general adherence 

l iterature, they were consistently lower than levels required for effective treatment with 

HAART (Patterson et al . ,  2000). The most obvious and fundamental drawback of the studies 

concerns the measurement of adherence. Many studies did not offer an explicit definition of 

adherence and tended to calculate adherence as a continuum , while neglecting to categorise 

'adherent' or 'non-adherent' behaviour according to an accepted level required for 

suppression of H IV to undetectable levels (95% or greater: Paterson et al . ,  2000). Studies 

relied heavily on self-report measures of adherence, which are bel ieved to over-estimate 

adherence compared to electronic monitoring systems, due to recall bias and a tendency to 

give socially desirable responses (Miller & Hays, 2000). The use of multiple measures of 

adherence has been advocated, since no single measure of adherence is thought to be 

sufficiently accurate (Arnsten et al . ,  2001 ) . However, the vast majority of studies did not use 

multiple measures. Nonetheless, approximately half validated their adherence measure 

against reduced or undetectable viral load . 
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Nearly a th ird of studies used prospective, longitudinal designs, however adherence rates 

were often averaged over the entire follow-up or measured at only one time-point, precluding 

the investigation of predictors of change. Furthermore, considering HAART is a potentially 

l ife-long treatment, follow-up periods were short. Very little is known about how long-term 

effects of taking HAART, such as l ipodystrophy, treatment fatigue or feeling better impact on 

adherence in the long term. 

The review covered articles publ ished over the last ten years. This time period has seen 

momentous changes in the treatment of H IV, from mono-therapy through dual therapies to 

current treatment with HAART. Some of the disparities in the data may reflect these changes. 

Adherence issues faced by individuals starting antiretroviral treatment in the HAART era may 

differ from those encountered by individuals starting early treatments with AZ.T. 

The vast majority of the research was conducted in the USA. While similarities in H IV care 

exist throughout western Europe and America, most notably the widespread availabil ity of 

treatment, differences that render the direct application of US findings to UK populations 

imprudent include characteristics of the healthcare service (e.g. NHS versus medical 

insurance), d ifferences in the epidemiology of H IV (such as the ethnic composition of HIV 

positive populations), and differences in H IV prescribing guidelines, specifically, when to start 

treatment and with which drugs. 

A possible sampling bias stems from the fact that those who agree to take part in adherence 

research and complete assessments, particularly those who consent to take part in clinical 

trials, may be more l ikely to adhere to their treatment. This problem is exacerbated in 

longitudinal studies, where participants are required to complete assessments on several 

occasions. Very few studies used intention to treat analyses, which would help to overcome 

the problem by classifying those who did not complete the study as non-adherent in the data 

analyses. Consequently, not only is it l ikely that adherence rates were inflated, but that 
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correlates of adherence and non-adherence among those who do not complete the research 

were overlooked. 

2.6 Conclusions 

Over the past ten years, investigators have generated a surfeit of correlates and predictors of 

adherence. Generally these findings show that adherence is a dynamic behaviour that cannot 

be reliably predicted by the socio-demographic or clinical characteristics of the patient. While 

efforts to ease the burden of complex drug regimens will no doubt facil itate adherence, the 

research shows that particular attention should be paid to psychological, behavioural and 

cognitive factors fuelling adherence or non-adherence. Far from being a passive recipient of 

treatment, the patient actively processes their experiences and their adherence behaviour 

often reflects their beliefs . Interventions aimed at supporting or improving adherence should 

continually monitor the patients' experiences of treatment and their impact on daily life. The 

major drawback of research to date is its failure to provide or test a coherent theoretical 

framework within which to explore the relationships between these variables. However the 

studies have identified multiple correlates of adherence, suggesting need to amass 

psychological, physical and social resources to promote adherence and ensure treatment 

success. 
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Table 2.1 : Articles generated from each database 

Medline Psych I NFO Cinahl Em base Person at Total 

communication 

Number of studies identified 298 98 94 237 1 728 

Number rejected 2 1 9  70 93 234 0 6 1 6  

Number used i n  review 79 28 1 3 1 1 1 2 

Table 2.2: Types of adherence measures 

Main adherence measure N 

Subjective measures Self-report 70 (83.3%) 

Review of medical files 2 (2.4%) 

Objective measures MEMS caps 4 (4.8%) 

Pharmacy records 7 (8.3%) 

Biological measures Plasma drug levels 1 (1 .2%) 
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Table 2.3: Methodological characteristics of included studies (n = 1 1 2) 

Country of research 

USA 77 (68.8%) 

UK 7 (6.3%) 

France 8 (7. 1 %) 

Italy 6 (5.4%) 

Spain 4 (3.6%) 

Canada 3 (2.7%) 

Netherlands 3 (2.7%) 

Switzerland 2 ( 1 .8%) 

Sweden 1 (0.9%) 

Australia 1 (0.9%) 

Research setting 

Hospital clinics 77(68.8%) 

Community 25 (22.3%) 

Prison 2 ( 1 .8%) 

Missing 7 (7. 1%) 

Sample size 

Average Median 1 01 .0 

Range 1 5-1 095 

Data type 

Quantitative 67 (79.8%) 

Qualitative 1 7  (20.2%) 

Methodology 

Cross sectional 57 (67.8%) 

Longitudinal 2 (2.4%) 

Prospective 25 (29.8%) 

Retrospective 2 (1 .8%) 

Model 

Used theoretical model 1 1  (9.8%) 

Year of publication 

<2000 22 (1 9.6%) 

2000 24 (21 .4%) 

2001 24 (21 .4%) 

2002 22 (1 9.6%) 

2003 20 ( 1 7.9%) 
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Table 2.4: Characteristics of study participants 

Number of participants 

Age 

Average age 

Missing age data 

Sex 

Average % male 

1 00% male 

1 00% female 

Median (range) 

1 1 1 .0 (1 1 -5073) 

39.4 (28.0-54.50) 

36 (32.1 %) 

N (%) 

72.9 (0-1 00%) 

6 (5.4%) 

1 1  (9.8%) 

Type of antiretroviral therapy N (%) 

Mono- or dual therapy 9 (8 . 1  %) 

Mixture 23 (20.5%) 

HAART 80 (70.2%) 

Transmission risk N (%) 

Men who have sex with men 22 (1 9.6%) 

IVDU 23 (27.7%) 

Heterosexual 7 (6.3%) 

Missing data 52 (46.4%) 
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Table 2.5: Correlates of adherence 

Number of Number of Number of Number of 

studies studies studies studies 

reporting reporting reporting reporting no 

variable significant association association 

finding 

Clinical status: 43.2% found associations with adherence 

Viral load 44 38 0 6 

CD4 count 32 1 5  0 1 7  

Symptom classification 23 5 0 1 8  

Treatment history 1 0  5 0 5 

Time since diagnosis of H IV 1 5  1 0 14  

Social and demographic factors: 33.2% found associations with adherence 

Age 57 20 3 34 

Gender 50 8 1 34 

Ethnicity 43 1 2  2 29 

Transmission risk 27 5 0 22 

Education 38 9 0 29 

Income 1 8  5 1 1 2  

Employment 25 6 2 1 7  

Housing 1 4  8 3 3 

Living status 1 1  4 1 6 

Factors related to the treatment regime: 45.9% found associations with adherence 

Antiretroviral class 21 5 1 1 5  

Regimen complexity 38 1 3  1 1  14  

Health risk and health protective behaviour: 76.9% found associations with adherence 

Substance use 64 36 8 20 

Treatment for substance use 6 4 1 

Sexual risk behaviour 6 5 1 0 

Health protective behaviours 5 2 1 2 

Perceptions of HIV and HAART: 88.9% found associations with adherence 

Symptoms and side effects 35 1 8  1 2  5 

Subjective assessment of health 1 8  7 4 7 

Perceptions of CD4 count and viral load 2 0 2 0 

Perceptions of treatment efficacy 1 7  1 0  5 2 

Adherence self-efficacy 7 7 0 0 
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Number of Number of Number of Number of 

studies studies studies studies 

reporting reporting reporting reporting no 

variable significant association association 

finding 

Beliefs relating to initial decision 3 2 0 

Concerns about antiretrovirals 24 1 0  1 2  2 

Health bel iefs 26 1 2  1 0  4 

Knowledge and information: 71 .5% 

Knowledge of H IV/ARVs/adherence 25 1 0  7 8 

Use and satisfaction with information 1 2  5 4 3 

Psychological characteristics: 78.3% 

Negative affect 37 23 9 5 

Positive affect 9 5 4 0 

Stress and l ife events 1 1  5 5 1 

Social support 31  18  6 7 

Psychiatric illness 8 4 1 4 

Coping 8 8 0 0 

Locus of control 3 3 0 0 

Cognitive/Neurological dysfunction 1 0 0 

Personality 1 0 0 

Characteristics of the health service: 58.0% 

Dr-patient relationship 20 8 8 4 

Use of medical services 1 0  4 2 4 

Access to healthcare 3 2 1 0 

Clinical setting 2 0 0 2 

Facil itators of adherence 8 0 6 2 
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Chapter 3 

THE SELF-REGUAL TORY MODEL (SRM) 

The critical review of the H IV adherence l iterature described i n  Chapter 2 exposed a lack of a 

theory driven research into adherence to HAART. This is an important omission if the goal of 

research is to inform the design of interventions to improve adherence. Advances in health 

psychology have lead to the adoption of several theoretical frameworks to explain health and 

il lness related behaviours such as adherence to treatment. Many of these models fall into the 

category of Social Cognition Models (SCMs). This chapter will briefly describe the most 

commonly used models and their appl ication to adherence behaviour. The remainder of the 

chapter will focus on the description and appl ication of the self-regulatory model proposed by 

Leventhal et al. ( 1 980). 

3.1 Social cognition models 

This section will briefly describe and review the main social cognition models that have been 

applied to adherence. 

3.1 .1 The Health Belief Model (HBM) 

The Health Belief Model (HBM: Hochbaum, 1 956, Rosenstock, 1 966, Becker, 1 974, Becker & 

Rosenstock, 1 987) was originally developed to explain preventative health behaviour. It has 

also been used to predict the behaviour of patients with chronic and acute il lnesses. The 

model proposes that the l ikelihood of engaging in a particular action (such as adherence to 

medication) is a function of two main factors: 

Health threat: The degree to which the ind ividual perceives a threat to their 

health, which causes a state of readiness to act. The perception of a health 

threat is influenced by the individuals' perception of their susceptibil ity to 

il lness, the perceived seriousness of the illness, a more general concern and 

motivation towards health and illness and perceived control over the i l lness. 

2 Response effectiveness: The perception that the proposed course of action 

will reduce the threat, which provides the preferred course of action.  Whether 
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the person bel ieves the proposed action will reduce the threat depends on 

their perception of potential costs and benefits of the proposed action, and an 

assessment of whether the perceived benefits outweigh the costs. 

It is proposed that these concepts are modified by individual d ifferences such as personality 

and demographic variables. Whether or not the behaviour is actually carried out is also 

thought to be due to 'cues to action' (Becker & Maiman, 1 975). These cues can be internal 

(such as experiencing symptoms of illness) or external (such as a health awareness 

campaign or the advice of a doctor). The components of the HBM are i l lustrated in Figure 3. 1 .  

The Health Belief Model has been criticised on the grounds that the components are not 

clearly defined and the absence of rules as to how they should be combined {Sheeran & 

Abraham, 1 996). Although a review of 46 studies showed correlations between all HBM 

concepts and behaviour (Janz & Becker, 1 984 ), a later meta-analysis showed that the effect 

sizes were small (Harrison et al . ,  1 992). Furthermore, the concepts of 'cues to action' and 

'health motivation' have not been adequately operationalised or tested (Amitage & Conner, 

2000). In a review of the HBM, Sheeran & Abraham (1 996) concluded that the weak 

predictive validity of the HBM was due to the poor definition of concepts with no evidence that 

the concepts differ from variables proposed in other models. Researchers util ising the model 

have used a variety of measures, combinations of variables and analyses, making 

comparison between studies difficult. One of the most potent criticisms of the HBM is that it 

neglects the idea of change in behaviour over time (Schwarzer, 1 992), l imiting its util ity for the 

investigation of adherence. 

In spite of its l imitations, studies applying the health belief model to adherence identify some 

of the cognitions that might be salient, providing support for the influence of certain bel iefs on 

adherence, if not for the HBM as a whole. Higher adherence rates have been associated with 

the perception of being highly susceptible to becoming ill if one does not take treatment (Kelly 

et al . ,  1 987; Nelson et al . ;  1 978, Taylor, 1 979). Adherence decisions have also been related 
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to a cost-benefit analysis in which the benefits of treatment are weighed up against perceived 

barriers (Kelly et al . ,  1 987; Nelson et al . ;  1 978, Taylor, 1 979). 

3.1 .2 The Theories of Reasoned Action and Planned Behaviour (TRA: Ajzen & 

Fishbein, 1 980; Fishbein & Ajzen,  1 975); TPB: Ajzen, 1988) 

Within the Theory of Reasoned Action (TRA), intention is proposed to be the proximal 

determinant of behaviour. The more one intends to carry out a particular behaviour, the more 

l ikely they are to do so. Within this model, intention is determined by attitudes and subjective 

norms or 'normative bel iefs' .  The TRA was developed to deal with simple behaviours that only 

required intention in order to perform them, rather than personal resources or environmental 

factors , and as such, lacked the complexity to deal with more complex behaviours that were 

not completely under voluntary control (Armitage & Connor, 2000). The Theory of Planned 

Behaviour (TPB) extends the TRA by including the concept of perceived behavioural control 

(PBC) as the determinant of both intentions and behaviour. PBC stems from the idea that the 

easier a behaviour is perceived to be, the more likely one will intend to perform it. The TPB is 

i l lustrated in Figure 3.2. 

The TPB has been appl ied to the prediction of a range of health related behaviours, including 

adherence to medication. In a review, Godin & Kok (1 996) found that the TPB accounted for 

41  % of the variance in behavioural intentions and 34% of the variance in behaviours. 

However, evidence from meta-analyses suggest that the TPB should be extended in order to 

encompass the additional concepts of self-identity and moral norms (Conner & Armitage, 

1 998), since these variables independently predict intention. There is some support for the 

TRA/TPB in relation to adherence behaviour. The perceived views of others includ ing family, 

friends and doctors (normative bel iefs) have been associated with adherence (Cochran & 

Gitl in,  1 988; Reid & Christensen, 1 988; Reid et al . ,  1 985). 

The main criticisms of research using SCMs are that there has been very little consistency 

across studies in terms of the concepts measured, and the variance in adherence explained 

by these models has been small (Marteau, 1 995). A fundamental problem with the appl ication 
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of the HBM and TPB to the investigation of adherence behaviour is the fact that within these 

models, adherence is viewed as a static, one off decision, yet evidence suggests that 

adherence is a changeable behaviour and that adherence decisions are made in stages 

(Schwarzer, 1 992). These SCMs seem to be more relevant to one-off decisions about 

preventative health measures than to explaining adherence to treatment for chronic 

conditions (Connor & Norman, 1 996). 

3.2 The Self-Regulatory Model (SRM: Leventhal et al., 1 980) 

The SRM is a dynamic model that takes account of changes in personal perceptions of illness 

and coping responses due to continual appraisal of adherence behaviours over time 

(Leventhal et al . ,  1 980; 1 992). Unlike social cognition models, the SRM specifies the content 

of beliefs that precede behaviour as well as the process by which they influence behaviour 

(Leventhal et al . ,  2003). 

3.2.1 Background to SRM 

The Self-Regulatory Model (SRM: Leventhal & Nerenz, 1 980; Leventhal & Cameron, 1 987) 

also called the Common Sense Model (CSM: Leventhal et al., 2003) was designed to 

describe and predict how individuals respond and cope with health threats. The model takes 

account of both the individual's cognitive and emotional response to a health threat. It stems 

from work investigating the impact on fear on attitude and behaviour change. A series of 

studies investigating the impact of fear arousing messages on health prevention behaviours 

(see Leventhal et al . ,  1 997) showed that fear aroused by the threat of illness was not an 

adequate motivation to engage in health protective behaviour. In order to be effective, fear 

messages needed to be accompanied by an 'action plan', for example, provid ing clear 

instructions about how to successfully complete the preventative action or reviewing the 

ind ividual's schedule to help the individual to incorporate the action into their daily routine. 

This combination of fear message and action plan resulted in significant increases in uptake 

of tetanus vaccinations (Leventhal et al . ,  1 965, 1 966) and reductions in cigarette smoking 

(Leventhal et al . ,  1 967). Leventhal ( 1 970) proposed that this combination of fear arousal and 

action were l inked by the "cognitive representation" of the health threat. Interest became 
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focused on how individuals perceive health threats, and how these cognitive representations 

of health threats are l inked to behaviour. 

3.2.2 Overview of the SRM 

Self regulation has been defined as: 

"A systematic process involving conscious efforts to modulate thoughts, emotions and 

behaviours in order to achieve goals within a changing environment" (Zneider et al . ,  2000) 

The Self-Regulatory Model (SRM: Leventhal et al . ,  1 980; Leventhal & Cameron, 1 987) 

conceptualises the patient as an active problem solver, who chooses a particu lar course of 

action (or inaction) in an attempt to reduce the perceived discrepancy between their current 

health and a future goal state. Within self-regulatory models, goals are set, strategies to 

ach ieve goals are developed and acted upon, the successes (or failures) of these strategies 

are appraised and revisions of goals and strategies are made. The individual's chosen 

response to a health threat is shaped by the way they interpret and evaluate the il lness, 

consequently individuals may differ in their response to the same health threat. Whether to 

take a particular course of action or 'coping response' is determined by whether it makes 

sense in terms of the individual's perceptions of the i l lness and their personal experience of 

symptoms. Within the SRM, adherence or non-adherence to treatment is conceptualised as 

one of several possible behaviours or coping responses that may be adopted to cope with an 

il lness threat. There are broadly three stages of processing within the SRM, occurring in 

parallel at cognitive and emotional levels. These stages are shown in Figure 3.3 and 

described below: 

1 .  The individual builds a cognitive representation of the threat, from internal 

cues such as experience of symptoms, and/or from external cues such as 

information. 

2. The individual develops an action plan or 'coping procedure' {for example to 

take medication), which is implemented in order to deal with the threat. 
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3. The outcome of the action plan is appraised. 

These stages are dynamic rather than discreet, so that while the util isation of a coping 

procedure ( I 'l l  stay off work and rest) may arise from a particular representation of the health 

threat (it's just a bug that's going round), the perceived outcome of the coping procedure at 

the appraisal stage (my symptoms have got worse) may feed back and result in the selection 

of an alternative coping strategy (I ' l l  see the doctor) or change the representation (it might be 

bowel cancer). 

Within the SRM, emotional processes run parallel to cognitive mechanisms (Leventhal et al . ,  

2001 ) .  Health threats generate emotional states of fear or distress and a need to manage 

these emotions (fear control), as well as the need for managing the threat of i l lness (danger 

control). Because the individual is motivated to minimise fear, they may use seemingly 

irrational coping procedures to deal with their representation of i l lness. This is exemplified by 

a patient who bel ieves that a lump in her chest is a tumour, but who delays seeking help 

because she is frightened of the diagnosis (Phelan et al . ,  1 992). In terms of the SRM, her 

coping response (to delay seeking help) is an attempt to cope with the emotion (fear) aroused 

by her cognitive representation of breast cancer (Horne & Weinman , 1 998). 

3.2.3 The central role of symptom perception in the SRM 

Leventhal (1 982) proposed a central role for symptom perceptions in the formulation of il lness 

representations and the selection of coping procedures. In an interview-based study, Meyer et 

al ( 1 985) found that the vast majority of patients receiving treatment for hypertension believed 

that they could tell (through their experience of symptoms) when their blood pressure was 

high, however, when asked a general question about whether most people can tell when their 

blood pressure is up,  nearly all participants indicated that it was not possible. Leventhal 

( 1 982) proposed that that their personal representation of hypertension was comprised of a 

combination of symptoms and a label. Several other studies show that this combination of 

symptoms and label is central to representations of a variety of illness conditions (Lau & 

Hartman, 1 983, Nerenz et al . ,  1 982, Bishop, 1 991 ) .  
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Leventhal (1 982) proposed that patients use symptoms to appraise the effectiveness of their 

treatment and often drop out of treatment, even if the treatment is successful in clinical terms, 

if it does not have a postitive impact on their symptoms. Leventhal ( 1 982) summised that in 

the patient's view, effective treatment should alleviate symptoms, an ineffective treatment will 

not change the symptom and a 'dangerous' treatment will make the symptom worse or cause 

its own. The individual taking treatment may also use symptoms to mark the onset of d isease 

and to isolate the cause. 

3.2.4 I l lness representations 

While symptoms have been shown to be central to the experience of a health condition, 

several studies utilising either open ended interviews or factor analytic techniques across a 

range of il lnesses includ ing the common cold, hypertension and pulmonary disease 

contributed to the discovery of a further four domains of il lness representations which help 

patients make sense of their symptoms, assess risks to their health and direct their actions 

during recovery (Lau & Hartman, 1 983; Lau et al. , 1 989, Bauman & Leventhal; 1 985; Meyer et 

al . ,  1 985; Lacroix et al . ,  1 991  ). Bishop et al .  (1 991 ) presented participants with descriptions of 

specific sets of symptoms and asked them what else would be experienced by individuals 

suffering them. They found 90% of participants' responses could be attributed to five coherent 

themes or components: identity, cause, timeline, consequences and cure. Identity refers to 

the specific concrete symptoms the individual associates with the disease, and an abstract 

name or label for them. Cause relates to how the individual bel ieves one acquires the 

d isease. Timeline refers to the individual's bel iefs about the likely course and duration of 

il lness, consequences are the physical, social and psychological outcomes the individual 

would expect as a result of having the condition and control/cure refers to the extent to which 

the ind ividual bel ieves the condition to be amenable to cure, or control by medicines or other 

means (Leventhal et al . ,  1 992, 1 997). These themes or components are known as 'i l lness 

perceptions' or ' i l lness representations.' These terms will be used interchangeably throughout 

this thesis. Although the structure of illness representations is constant across illnesses and 

contexts, their content varies between individuals (Leventhal et al . ,  1 985). A range of 
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influences on these concepts have been proposed ,  including the views of significant others 

and past experience (Leventhal et al. , 1 992) as well as cultural norms (Farmer, 1 988, Farmer 

and Good, 1 99 1 ). 

3.2.4.1 Measurement of i l lness perceptions 

In a review of studies assessing i l lness perceptions between 1 985-1 995, Sharloo & Kaptein 

(1 997) found that the majority of researchers used open-ended or semi-structured interviews 

to assess il lness representations. Typically, researchers analysed this interview data in terms 

of codes or categories. While this type of analysis has the benefit or tapping into il lness 

perceptions directly, without forcing participants to respond to predefined categories, it is 

disadvantaged by methodological problems including time constraints and ensuing low 

sample sizes, d ifficulty generalising results and social desirability. Indeed, even open-ended 

interview questions may be subtly biased (Leventhal & Nerenz, 1 985). 

Sharloo & Kaptein (1 997) found quantitative measures had been used to measure bel iefs 

about control, causes, consequences, identity and timeline, however, most studies measured 

only one or two of these dimensions and usually used separate instruments to do so. The 

development of the I l lness Perceptions Questionnaire, a self-report measure developed to 

assess the five components of illness representation proposed by the SRM (identity, cause, 

timeline consequences and cure/control: Weinman et al . ,  1 996) facil itated the empirical 

investigation of the model and was the catalyst for a surge of research interest in the util ity of 

the SRM for predicting i l lness and treatment behaviours and outcomes in chronic disease. 

Three additional components of illness representation have been added to the revised version 

of this questionnaire: il lness coherence or the degree to which the ind ividual perceives they 

understand or can make sense of their condition, cyclical timeline which refers to the 

perception of symptoms as changeable, unpredictable or having periods of remission , and 

emotional representations or the degree of anger, anxiety and depression the ind ividual 

associates with their condition (IPQ-R; Moss-Morris et al . ,  2002). 
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3.2.5 Empirical support for the SRM 

Several cross-sectional studies have linked illness perceptions to coping and outcome over a 

range of acute and chronic illnesses including arthritis, breast cancer, diabetes, osteoarthritis, 

haemophilia, Huntington's disease, asthma, chronic fatigue syndrome and recovery from 

myocardial infarction (Llewellyn et al . ,  2003; Helder et al . ,  2002; Edwards et al . ,  2001 ; Sharpe 

et al . ,  2001 ; Byer & Myers, 2000; Orbell et al . ,  1 998; Hampson, 1 997; Buick, 1 997; Petrie et 

al . ,  1 996). Results from studies applying illness perceptions to different types of outcomes 

(functional outcomes, psychological response to i l lness and self-management of chronic 

illness) are outlined below. 

3.2.5.1 I l lness perceptions and functional outcomes 

Bel iefs about the identity, timeline, consequences and control of i l lness have been linked to 

functional outcome following treatment. Using a longitudinal research design, Petrie et al 

( 1 996) showed that i l lness perceptions on admission to hospital were related to outcome after 

myocardial infarction (Ml) .  Specifically, those who bel ieved that their i l lness would last for a 

short time and that it had less serious consequences were more likely to return to work within 

six weeks of the acute event. Possessing the bel ief that Ml has serious consequences was 

associated with subsequent disability at home and work, as well as in recreational and social 

activities, while perceiving a stronger il lness identity on admission was associated with sexual 

dysfunction after three and six months post M l .  Orbell et al. (1 998) found that perceptions of 

cause and control of osteoarthritis elicited before surgery predicted functional activity at 

follow-up. Perceptions of identity, consequences and control have been associated with 

physical functioning in patients with chronic fatigue syndrome and Addison's disease (Moss

Morris et al . ,  1 996; Heijmans & de Ridder, 1 998; Heijmans, 1 999). In a prospective study, 

McCarthy et al. (2003) showed that patients' expectations of recovery following oral surgery 

predicted recovery over and above medical factors. 

3.2.5.2 I l lness perceptions and psychological response to il lness 

Identity, cause, control, timeline and consequences have been related to mental health and 

psychological adjustment to il lness (Heijmans & deRidder, 1 998; Heijmans, 1 998, Moss-
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Morris et al. ( 1 996). Murphy et al. (1 999) found depression in patients with rheumatoid 

arthritis (RA) was associated with viewing the consequences of RA negatively and a 

perceived lack of control over the illness. However, the nature of the relationship between 

depression and illness perceptions has not been clarified to date. While the studies above 

have conceptualised depression as an outcome variable, they have used cross-sectional 

research designs. Consequently, it is not possible to determine whether depression leads to a 

negative view of i l lness, or whether a negative view of i l lness and perceived lack of control 

over it leads to depression. There is clearly a need for a prospective study in order to clarify 

the nature of relationships between i l lness representations and negative affect. 

3.2.5.3 The SRM and adherence to treatment 

Within the SRM, adherence to medication is conceptualised as a coping response, chosen by 

the individual to deal with the illness threat (Leventhal & Cameron, 1 987, Leventhal et al . ,  

1 992). Leventhal et al. (1 992) proposed that patients are more l ikely to adhere to their 

medication if it makes common sense in terms of their current symptoms and/or past 

experiences and their representation of the i l lness. Few studies have investigated the role of 

illness perceptions in explaining adherence however, there is some empirical evidence that 

the SRM is a useful model within which to frame adherence decisions. Meyer et al (1 985) 

showed that compliance to anti-hypertensive medication was related to patients' perceptions 

of the treatment as effectively control ling the symptoms they associated with their condition. 

In two stud ies, beliefs about the control labil ity of Ml ,  elicited at baseline, predicted subsequent 

attendance at rehabil itation classes (Petrie et al . ,  1 996; Cooper et al . ,  1 999). 

In a cross sectional study of adherence to clotting factor medication among individuals with 

severe haemophilia, Llewellyn et al .  (2003) found higher adherence to the frequency of 

prophylactic infusions of clotting factor among patients reporting stronger perceptions of 

i l lness identity, while those who perceived the personal consequences associated with their 

condition to be less severe were more l ikely to under-treat. Similarly, in a study of adherence 

to preventer medication among patients with asthma, Horne & Weinman (2002) found that 

patients who perceived the consequences of their condition to be more severe were less 
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likely to adhere to their prophylactic medication. The direction of these findings is contrary to 

hypotheses generated from the SRM, which would predict h igher adherence among those 

with more catastrophic illness perceptions. It is possible that rather than causing non

adherence, h igher perceptions of negative consequences may have been the result of 

uncontrolled haemophilia or asthma stemming from earlier non-adherence. There is a dearth 

of prospective research into the relationships between illness perceptions and adherence, 

which is required in order to illuminate the d irection of these relationships. 

3.2.6 Treatment beliefs and the SRM 

Horne (1 997, 2003) proposed that in addition to perceptions of their condition, patients hold 

bel iefs about the coping procedures that they adopt. He asserts that the abil ity of the SRM to 

explain treatment decisions would be improved by incorporating beliefs about treatment into 

the model. In a review of studies exploring patients' perceptions of medications, Horne (1 997) 

noted that similar beliefs were held across studies carried out in the UK, USA and Europe. 

Horne et al. (1 999) presented a sample of 524 patients with asthma, renal disease, d iabetes, 

heart d isease and psychiatric disorders with statements elicited from open-ended interviews 

with patients receiving treatment for chronic il lness and others identified in the literature. The 

patients were required to rate the extent to which they agreed or disagreed with each 

statement. Using a principal component analysis (PCA), core constructs regarding beliefs 

held about specific prescribed medicines and more general beliefs about medicines as a 

whole were identified. Two core themes related to specific medicines were perceptions of 

personal necessity or need for the treatment in order to preserve health or recover from 

il lness, and concerns about the potential adverse effects of taking it (including concerns about 

side effects, dependence or adverse long-term effects from continued use). The 'concerns' 

dimension encompasses both emotional and cognitive representations of medication, similar 

to the parallel processing proposed by the SRM with regard to il lness representations 

(Leventhal et al . ,  1 980). The PCA showed that bel iefs about medicines in general could be 

organised into two themes 'general overuse' containing items stemming from views that 

doctors prescribe medicines too readily and 'general harm' referring to beliefs that medicines 

are inherently poisonous or detrimental to health. 
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Horne ( 1 999) proposed that while patients' perceptions of their il lness help them to make 

sense of their experience and guide their adoption of coping response (e.g. whether or not to 

take medication), their choice of coping procedure might also be influenced by their views 

about their personal necessity of the procedure as well as concerns about the potential 

adverse effects. Within this extended SRM (eSRM, Horne, 2003; see Figure 3.4), treatment 

bel iefs are influenced by illness perceptions in a logically consistent way. The nature of these 

proposed relationsh ips are described below. 

3.2.6.1 Necessity beliefs 

3.2.6.1 .1 Symptoms and necessity beliefs 

Within this extended SRM (Horne, 1 997, 2003), perceptions of symptoms guide treatment 

necessity through several possible mechanisms. While severe symptoms might serve as a 

concrete reminder of the illness and thereby reinforce the need for treatment, their absence 

may lead one to bel ieve that their condition is less serious than it is and as a result, to doubt 

the necessity for treatment (Siegel & Gorey, 1 997) . Appraisal of the cause of symptoms may 

also influence treatment bel iefs: need for continued treatment may be questioned where it is 

perceived as having failed to alleviate symptoms of disease, while concerns may be aroused 

where symptoms are attributed to side effects (Leventhal et al . ,  1 986; Horne, 2003). 

3.2.6.1 .2 I l lness representations and necessity bel iefs 

If the proposed treatment is perceived to be appropriate for the illness, patients' perceptions 

of treatment efficacy may be be correlated with their perception of personal necessity for 

treatment. However, it is possible that a patient can perceive a treatment as effective, yet not 

necessarily bel ieve that they need to take it (Horne et al . ,  1 997). Beliefs about personal need 

for treatment may also be influenced by perceptions of timeline (whether the condition is 

perceived to be acute, chronic or cyclical). For example, patients perceiving their symptoms to 

be cyclical may doubt the need for their medicine at times at which when they are not 

experiencing symptoms they associate with the illness (Horne et al . ,  2003). Similarly one who 

perceives the physical, social and psychological consequences of their condition to be 
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minimal may doubt the necessity for medical intervention. It is also possible that beliefs about 

the l ikely cause of a condition may influence the perceived need for a particular treatment. For 

example a patient who perceives that their depression is caused by a biological imbalance 

may be more likely to take antidepressant medication than one who bel ieves their condition is 

the result of a transient social situation. 

3.2.6.2 Concerns about adverse effects 

3.2.6.2.1 Concerns and beliefs about medicines in general 

Previous negative experiences of treatment as well as negative views about medicines in 

general, such that they are intrinsically harmful or overused by doctors, may ignite concern 

about a particular prescribed medicine (Horne, 2003). Pre-held negative bel iefs about a 

treatment may also increase readiness to attribute ambiguous symptoms to medication rather 

than some other cause such as the underlying illness, or to possible non-illness causes such 

as anxiety or ageing (Siegel et a l . ,  1 999), and may contribute to the 'nocebo effect' where 

patients in clin ical trials taking placebo have reported side effects to the inactive substance 

(Crow et al . ,  1 999). Some patients perceive themselves to be particularly sensitive or 

susceptible to the potential adverse effects of medicines in general and are more predisposed 

to concerns about the medicines they have been prescribed (Horne, 1 997). 

3.2.6.3 Support for the extended SRM proposed by Horne (1 997; 2003) 

Treatment perceptions have been related to outcome in chronic i l lness. In a longitudinal 

study, Buick (1 997) found that breast cancer patients who had strong concerns about the 

potential adverse effects of chemotherapy or radiation were more l ikely to experience 

subsequent negative physical and emotional consequences. Using the Beliefs about 

Medicines Questionnaire (Horne et al . ,  1 999) to measure necessity and concerns constructs, 

recent studies have provided preliminary support for the utility of this extended model in 

explaining adherence to medicines among patients with chronic il lnesses. In particular, the 

degree of necessity or need for treatment has been related to adherence to asthma 

medication (Byer & Myers, 2000) and the frequency of prophylactic infusions among patients 

with haemophil ia (Llewellyn et a l . ,  2003), while the strength of patients concerns about 
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adverse effects of medication have been associated to low adherence to H ighly Active 

Antiretroviral Medicines among patients with HIV/AIDS (Horne et al . ,  in press). 

A recent study of adherence to preventer medication among patients with asthma lends 

further support to the model (Horne & Weinman, 2002). Patients reporting low adherence 

reported lower necessity beliefs and stronger concerns about their treatment. Furthermore, 

perceptions of asthma and treatment were related in a way that was consistent with the 

model: necessity bel iefs were positively related to asthma timeline and asthma 

consequences, while concerns were not related to either timeline or consequences. Although 

il lness and treatment beliefs combined accounted for 30% of the variance in adherence over 

and above that explained by clinical and demographic variables, structured equational 

modelling showed that treatment necessity was largely responsible for the variation in 

adherence scores, while i l lness perceptions exerted a more indirect influence on adherence 

by influencing patients perceptions of necessity. 

3.2.6.4 Key questions for future research 

The complexity of the SRM in relation to other models increases its explanatory power but 

also makes it d ifficult to operationalise and test empirically. To date, the SRM has not been 

tested in its entirety. Perhaps the most important advantage of the SRM over the TPB and 

HBM in terms of its appl ication to adherence is that it conceptualises the relationship between 

bel iefs and adherence as dynamic rather than static, by including a feedback loop whereby 

patients appraise the impact of taking or not taking their treatment and adjust their beliefs or 

behaviour accordingly (Leventhal et al . ,  1 984). However, very little research to date has 

operationalised this appraisal mechanism. Studies to date have been constrained by their 

reliance on cross-sectional research methodologies. 

An important yet under-researched question with regard to the utility of theoretical models of 

adherence is whether the components proposed to account for behaviour are amenable to 

change, and whether changing components of the model influence outcome. In the only 

published study of its kind, Petrie et al. (2002) showed that introducing an intervention to 
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change i l lness perceptions improved outcome post M l .  Patients were randomised to receive 

either standard rehabilitation care given by nurses or an intervention aimed at changing their 

illness perceptions. Those in the intervention group reported positive changes in their views of 

M l ,  were better prepared for leaving hospital and returned to work significantly faster than 

controls. Those who received the intervention also reported significantly lower rates of angina 

at the three-month follow-up. However there has been very little work investigating how 

perceptions of il lness or treatment change over time or in relation to medical interventions 

such as receiving treatment for chronic illness, nor how changes in illness perceptions impact 

on adherence and outcome. 

Horne (2003) proposed possible antecedents of necessity and concerns. Necessity beliefs 

were proposed to stem from patients perceptions of their i l lness {identity, timeline, 

consequences) and its amenability to control. In addition, he suggests that laboratory test 

results may feed back into patients' perceptions of necessity for treatment. These 

relationships have received little empirical investigation to date. Furthermore no published 

studies to date have explored the ways in which previous experiences of medicine impact on 

concerns. 
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Figure 3.1 : The Health Belief Model (HBM) 
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Figure 3.2: The Theory of Planned Behaviour (TPB) 
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Figure 3.3: The Self-Regulatory Model: Leventhal et al (1980) 
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Figure 3.4: Treatment perceptions and the Self-Regu latory Model (Horne, 2003) 
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Chapter 4 

RATIONALE AND RESEARCH AIMS 

4.1 Rationale for empirical work 

This section provides a summary of the introductory chapters, a rationale for the studies 

contained within the thesis, and an outline of research questions to be addressed. 

4.1 .1 Summary of preceding chapters 

Chapter 1 outlined the history of HIV and antiretroviral treatments to date. In summary, while 

recent years have seen dramatic decreases in mortality and increases in qual ity of l ife among 

H IV positive patients l iving in the UK, the success of HAART rests heavily on strict adherence 

to demanding drug regimens. Recent clinical studies show that at least 95% of HAART 

medications need to be taken on time each day in order to achieve and sustain undetectable 

viral load (Patterson et al., 2000), and thereby improve immunity and prevent disease. The 

consequences of low adherence to HAART are severe. In addition to the lack of clinical 

benefit, viral resistance can quickly develop and extend to whole classes of drugs, reducing 

future treatment options. Furthermore, multi-drug resistant H IV may be transmitted to others, 

causing a serious publ ic health risk. The levels of adherence required for the clinical success 

of HAART are unprecedented in chronic il lness and evidence from studies to date show that 

average adherence rates fall vastly short of this figure. 

The results of a critical review of the H IV adherence l iterature formed the second chapter of 

this thesis. While research studies to date have unveiled a plethora of correlates of high and 

low adherence, many of these studies focused on associations between socio-demographic 

variables and adherence behaviour. While some significant relationships have been identified , 

these find ings in isolation are cannot be used to inform efforts to increase adherence, since 

socio-demographic variables are not amenable to change. Recent prospective, longitudinal 

studies showed that adherence was not a static behaviour but tended to fluctuate over time. 

The most consistent predictors and correlates of adherence to HAART were psychological, 
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behavioural and cognitive in nature. The major drawback of research to date was its failure to 

provide or test a coherent theoretical framework within which to explore the relationships 

between these variables. 

Chapter 3 outlined the major social cognition and self-regulatory models that have been 

proposed as theoretical frameworks within which to investigate health behaviours. While 

social cognition models have been appl ied to the study of adherence, with some success, 

they have been criticised for lacking consistency across studies in terms of the concepts 

measured, explaining very little of the variation in adherence, and viewing adherence as a 

static, once-off decision . The Self-Regulatory Model (SRM) proposed by Leventhal et al . ,  

(1 980) was deemed to be more applicable to the study of adherence, since the emphasis is 

on the patient as an active problem solver, who responds to threats to their health based on 

their interpretations and evaluations of the il lness . Within the SRM, adherence is framed as a 

type of coping behaviour used to deal with the threat of il lness. Horne (1 997, 2003) proposed 

that patients' beliefs about their treatment should be added to the SRM in order to 

operationalise the model in relation to adherence to treatment. In particular, he suggested that 

patients' perceptions of their personal necessity for treatment and concerns about adverse 

effects would be directly related to adherence. Within this extended SRM, illness perceptions 

would be related to necessity and concerns in a logically consistent way. The util ity of this 

extended SRM (referred to as the eSRM throughout this thesis) as a framework for predicting 

adherence to HAART will be explored in this thesis. 

4.1 .2 The problem to be addressed 

Advances in the measurement of illness perceptions and bel iefs about medicines have lead to 

a plethora of research studies testing the util ity of the SRM in relation to coping and outcome 

among patients with acute and chronic il lness. Fewer studies have explored the model in 

relation to adherence. While some studies provide support for the model by identifying 

relationships between i l lness perceptions, beliefs about treatment and adherence, the 

majority of studies to date have used cross-sectional research designs. A major drawback of 
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this type of research design is that cause and effect cannot be inferred, since beliefs could 

predict adherence, or vice versa. 

This thesis was designed to test the utility of the SRM (Leventhal et al . ,  1 980) and the 

extended model proposed by Horne (1 997; 2003) in predicting adherence to HAART. The 

empirical section of this thesis will be split into three studies. The first will address the 

question of causality, in order to find out whether perceptions of H IV and beliefs about 

HAART, elicited before initiating a new treatment, predict subsequent adherence. Moreover, 

the model has not been tested in its entirety. The SRM proposes a feedback mechanism 

whereby patients appraise their il lness and the procedures they have selected to cope with it 

(such as whether or not to adhere to medication), and adapt their behaviour and beliefs 

accordingly. Leventhal et al .  (1 982) and Horne (2003) suggest that patients' primary means of 

treatment appraisal are their experiences of concrete symptoms, and whether the symptoms 

they are experiencing are attributed to their il lness or treatment. The second section of the 

thesis will investigate the role of symptom appraisal and attribution in relation to adherence to 

HAART, and will explore how patients' appraisals of their symptoms over time feed back into 

their perceptions of HIV and HAART. 

Final ly, there has been very little published research to date exploring how perceptions of 

il lness and treatment change or evolve over time or in response to medical intervention such 

as initiating a new treatment regimen. Furthermore, it is not known how these changes over 

time are related to adherence. The third section of the study was designed to explore 

relationships between perceptions of HIV and HAART and adherence over the treatment 

process. 

4.2 Overview of research aims 

AIM 1 :  To evaluate the impact of patients' perceptions of HIV and beliefs about HAART 

before starting their treatment on subsequent adherence. 
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It was expected that il lness representations would influence adherence directly. This was a 

direct test of the original SRM (Leventhal et al . ,  1 980) in which coping procedures such as 

adherence to treatment recommendations are influenced by patients' representations of their 

il lness. In order to operationalise the SRM in relation to adherence to treatment, Horne {1 997; 

2003) incorporated necessity and concerns within this model . Within this extended model, 

patients' perceptions of their personal necessity for HAART and their concerns would be 

directly related to adherence. 

AIM 2 :  To explore antecedents of  beliefs about personal necessity for HAART and 

concerns about potential adverse effects HAART in order to test hypotheses generated 

by the extended Self Regulatory Model (eSRM: Horne et al . ,  1 997; 2003). 

It was expected that patients' representations of their il lness would influence their perceived 

necessity for treatment, while perceptions of medicines in general and past experiences 

would influence concerns. 

AIM 3: The third general aim was to evaluate patients' appraisals of their symptom 

experiences in relation to their adherence and perceptions of HIV and HAART. 

It was expected that symptom appraisal would be directly related to adherence, with patients 

who experience a lack of improvement in the symptoms they attribute to HIV, or persistent 

HAART-related symptoms, being less adherent to their treatment. Furthermore, it was 

expected that patients' appraisals of their symptoms would be related to perceived necessity 

for treatment and to concerns about adverse effects of treatment in a logically consistent way, 

with symptoms attributed to i l lness and those attributed to treatment side effects impinging 

differentially on necessity bel iefs and concerns. 

AIM 4: The fourth general aim was to explore how perceptions of HIV and HAART 

change over the first six months of treatment, and how these changes impact on 

adherence. 
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It was expected that adherence to HAART would be influenced not only by baseline 

perceptions of illness and treatment but also by the degree to which these perceptions 

changed over time. 

Study 1 addressed Aims 1 and 2; Study 2 addressed Aim 3 and Study 3 addressed Aim 4. 

Specific hypotheses relating to these aims can be found in the individual studies. 
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Chapter 5 

M EASUREMENT OF ADHERENCE 

This chapter gives a brief overview of the methods available to measure adherence, and 

includes empirical research relevant to measuring adherence to HAART. 

5.1 Difficulties associated with the measurement of adherence 

The measurement of adherence is fraught with difficulties, most of which arise from 'self

presentational' or 'reactivity' biases on the part of the patient. These biases refer to the 

tendency of people tend to behave in a socially desirable way if they think they are being 

observed. Many people want to be thought of as a 'good patient' and are reluctant to admit to 

non-adherence because they risk the disapproval of their doctor. Therefore patients may 

under-report non-adherence or take more than normal immediately prior to adherence testing. 

There are two broad categories of adherence measurement. Direct measures involve directly 

observing the ingestion of the drug or detecting its presence in body fluids. Indirect measures 

assume ingestion of the drug based on a proxy measure such as patient self-report, 

pharmacy records or pil l counts. Some of the commonly used direct and indirect methods for 

measuring adherence to HAART are described below. 

5.2 Direct measures of adherence 

5.2.1 Directly observed therapy (DOT) 

The patient's medication taking behaviour is observed by a clinician, researcher or significant 

other. This method is usually impractical in research situations and is clearly open to reactivity 

bias. However, there has been some success in improving adherence to antiretrovirals using 

these methods in interventions where patients who have problems with adherence have been 

randomised to receive voluntary supervision of treatment (Stenzel et al . ,  2001 ; Wall et al . ,  

1 995). 
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5.2.2 Measurement of drug concentrations in body fluids 

The concentration of a drug is measured in body fluids as evidence that the medication has 

been taken. The advantage of th is over other methods is that it confirms that the drug has 

actually been ingested. However, there is often little correlation between the amount of 

medication taken and the concentration found in body fluids, with considerable variation 

between individuals in terms of drug absorption, d istribution, metabolism and elimination. 

Furthermore these processes can differ within the same person over time. Another 

disadvantage is that tests will usually be arranged in advance, giving the patient the 

opportunity to alter their adherence behaviour. Thus the reliabil ity of this method is disputable. 

Moreover, this technique gives little indication of how the individual is actually taking their 

drugs in terms of the timing of dosages, which can be crucial to the success of many 

antiretroviral agents. The method is also expensive and impractical for longitudinal research 

studies, where repeated measurement of adherence is necessary. 

5.3 Indirect measures of adherence 

5.3.1 Patient diary cards 

This method entails asking patients to keep d iaries of their medication use each day. 

However, keeping a diary may well influence adherence by serving as a reminder, and those 

who are more adherent to their pil ls may be more likely to fill in the diary. 

5.3.2 Pill count 

The number of tablets left in the container are compared to the number that would have been 

left if the patient had followed the instructions. However, a tablet removed from the container 

has not necessarily been ingested. For example, the tablet may have been taken out and put 

in a p il l  or dosette box, or removed to give the impression that it has been taken prior to 

monitoring. Another potential problem is that the date of dispensing may not be the same as 

the date on which the prescription was started. 
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5.3.3 Prescription redemption records 

The frequency with which the patient col lects prescriptions from the pharmacy is compared 

with the expected frequency if the patient was using the medication as prescribed. Disparities 

between the expected and actual usage indicate non-adherence. This type of measure can 

be used to detect taking too little or too much medication, however, it doesn't take into 

account that the patient may have lost medication, be keeping an extra supply, or obtaining 

medication from elsewhere. Furthermore it is not possible to gain information regarding the 

frequency of dosing or adherence to special instructions such as diet or drug restrictions 

using this method. Researchers often use pharmacy prescription redemption records as a 

way of cross-checking the validity of self-report. 

5.3.4 Clinician estimates 

Clinician estimates of adherence are notoriously inaccurate, and tend not to improve with 

professional experience or famil iarity with the patient. In one study of 1 96 patients who had 

been H IV-infected through injecting drug use (Escaffre et al . ,  2000), physicians classified 60% 

of all patients who self-reported non-adherence to HAART as adherent and tended to make 

assumptions of the l ikelihood of patients adhering to their treatment based on social 

stereotypes as well as clin ical experience, with women, older patients, healthier patients and 

those perceived as free of injecting drug use being more l ikely to be perceived as adherent to 

their antiretroviral treatment regimens. Furthermore, physicians were found to equate markers 

of clinical efficacy such as detectable viral load with non-adherence, while ignoring other 

potential causes. In a study of homeless or marginally housed patients receiving antiretroviral 

therapy, Bansberg et al (2001 ) found that health care providers' estimations of adherence 

categorised only 26% of the variation in adherence assessed by pill count, while patient self

report explained 72%. In a prospective study, Mil ler et al (2002) found that clin icians tended to 

overestimate adherence, and inadequately detect non-adherence. The probabil ity of clinicians 

correctly identifying a non-adherent patient was between 24% and 62%, depending on the 

non-adherence cut-off, with greater clin ician inaccuracy being associated with higher CD4 

count, younger patient age, and number of previous visits to the clinic. 
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In an innovative study, Bogart et al (2001 ) sent clinical scenarios to a sample of 495 US 

clinicians, in which they described HIV positive patients, varying patient characteristics of 

gender, d isease severity, ethnicity and risk group. Physicians predicted that African American 

men, former IVDUs, and those with less severe disease would be less l ikely to adhere to 

antiretroviral treatment. These results show that clinicians are at risk of using social 

stereotypes, which have not been borne out of empirical evidence, to inform their judgements 

of non-adherence. In conclusion, there is little support for the validity of clinician assessment 

of non-adherence. 

5.3.5 Electronic monitors 

This technique involves fitting electronic devises inside the l id of medicine container to record 

the time and date of usage. These devices provide a detailed profile of medication taking by 

recording the date and time of each bottle opening, which is potentially extremely useful for 

adherence to antiretroviral medications, where clin ical benefit depends on adherence to 

complex timing as well as dosage instructions. However, because the bottle is opened, it 

doesn't necessarily follow that the dose was taken out or ingested . The devices are expensive 

and data accuracy may be limited if the patient is required to take any more than one dose at 

a time, or needs to be taken in l iquid form. 

Electronic monitors such as Medication Event Monitoring Systems (MEMS-caps) are 

regarded by many conducting research into HAART-adherence as the 'gold standard' of 

adherence measures. However, they may underestimate or overestimate adherence. HAART 

regimens usually involve more than one tablet, and often more than two, with non

antiretroviral medications such as PCP prophylaxis and anti-sickness drugs often being taken 

as wel l .  Carrying many special containers may compromise the privacy of patients who often 

decant their medicines into pil l-boxes, dosette boxes or other smaller containers. They may 

also overestimate adherence, since the patient may open the container for reasons other than 

to take a dose (e.g. to show someone the tablets, to check a dose has been taken). For these 

reasons, it is necessary to include a self-report measure into the study in addition to the 

electronic monitor in order to determine how the monitor was used (Chesney et al . ,  2000). 
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Further issues including cost, loss and malfunctioning of monitors have also lead to fewer 

patients completing adherence assessments, introducing the possibil ity of sample bias and 

underpowered studies (Vanhove et al . ,  1 996). 

5.3.6 Therapeutic outcome 

In order to use therapeutic outcome as a measure of adherence, it is necessary to equate 

clin ical benefit with high adherence and lack of clinical benefit with low adherence. 

Unfortunately, there is rarely a quantifiable, l inear relationship between adherence and clin ical 

benefit. While for people taking HAART, there is a strong correlation between undetectable 

viral load and adherence (Paterson et al . ,  2000), it is important to note that h igh levels of 

adherence do not guarantee benefit. There are several reasons why viral load might remain 

detectable in a highly adherent individual, including viral resistance, H IV viral load at the start 

of therapy and potency of antiretroviral regimens (Murri et al . ,  1 999). Conversely, a minority of 

people who are not highly adherent may have an undetectable viral load (Paterson et al . ,  

2000). Thus, while viral load may be used as a means of measurement validation (with lower 

viral load expected amongst patients reporting high levels of adherence), it is not reliable as a 

measure of adherence in isolation. 

5.3. 7 Patient self-report 

Self-report measures are widely used in adherence research. They are practical, quick and 

can cover several aspects of adherence that may be pertinent (dosage, timing, special 

instructions). However, reliance on self-reports of adherence has come under heavy criticism. 

One criticism is related to the accuracy of recal l ,  since adherence questionnaires are often 

completed at a time and place that is distant from the actual event, which can result in a 

tendency to recall the good things that one has done and to forget the bad . Moreover, it is 

well known that patients tend to under-report non-adherence. While it is generally accepted 

that self-reported accounts of low adherence are valid (Bansberg et al . ,  2001 ), there are often 

disparities between the number of patients self-reporting high adherence and h igh adherence 

as measured by other methods. 
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Investigators have attempted to minimise self-presentational bias by phrasing questions in a 

non-threatening way, in order to permit non-adherence. Self-presentational bias may also be 

reduced if questions are presented by a 'neutral' researcher, rather than a clinician or other 

person involved in the patients' care. In adherence research, it is important to ensure that 

patients are assured that their responses are anonymous and confidential, and will not be 

seen by medical staff or impact on their care. 

Furthermore, the accuracy of self-report questionnaires may also be improved by presenting 

patients with a l ikert scale with a range of possible responses, rather than categorical 'yes/no' 

response options. Using a range of response options has been found to improve the accuracy 

of the self-report assessment of adherence (Haynes et al . ,  1 980). 

Patient self-report is the most widely used measure in studies of adherence to antiretroviral 

therapy. Several questionnaires have been proposed, probably the most widely used of these 

was developed by the Adult AIDS Clinical Trials group (Chesney et al . ,  2000). However, the 

valid ity of many of these measures is questionable, since the data generated have not been 

compared against objective measures of adherence. Given the problems that may be 

associated with self-report measures of adherence, it is essential that new measures are 

validated against more objective measures. The Medication Adherence Self-Report Inventory 

(MASRI:  Walsh et al . ,  2002) was developed in the UK for use with HIV positive adults taking 

HAART. The validity of responses to the MASRI was ensured by comparison against two 

objective measures: pill count and electronic monitoring. The MASRI questionnaire contains 

1 2  items encompassing missed doses and timing over the past few days, past two weeks and 

past month. Participants are also required to rate the percentage of medication they have 

taken as prescribed over the preceding month on a visual analogue scale (VAS). Of the 1 2  

items, responses on the VAS were most strongly associated with adherence measured by 

both electronic monitoring and pill count. This scale is quick and easy to administer while 

providing a valid means of measuring adherence to HAART. 
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5.4 Use of multiple adherence measures 

The summary provided in this chapter shows that while there are clear advantages and 

disadvantages to all measures of adherence, no single measure is error-proof. As a result, 

researchers recommend the use of multiple measures of adherence in studies of adherence 

to HAART in order to validate the measure employed (Arnsten et al . ,  2001 ) . 
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Chapter 6 

GEN ERAL M ETHODOLOGY 

6.1 Overview of empirical section 

This chapter provides an overview of studies, sample characteristics, measures and 

procedures. More detailed study designs and procedures can be found in the relevant 

chapters. 

6.2 Author contribution 

The data contained within this thesis was collected alongside a larger investigation of 

psychological predictors of uptake of and adherence to HAART over 1 2  months, which was 

funded by Abbott Laboratories, Bristol Myers Squibb, Baeringer lngleheim, GlaxoSmithKline 

and Pharmacia. The author was responsible for all stages of research, from designing the 

longitudinal study, selecting, revising and piloting questionnaires, recruiting participants, 

collecting data, setting up and managing databases and independently designed and 

conducted all statistical analyses for the studies contained within this thesis. After a year of 

being solely responsible for recruitment and data collection ,  the author was responsible for 

managing two research assistants who were employed to help recruit, collect and input data. 

The data used within this thesis was collected from a sub-sample of participants who 

accepted a treatment offer and initiated HAART. The larger study also followed up patients 

who declined a treatment recommendation and those who were not clin ically eligible for a 

treatment recommendation. 

6.3 Plan of empirical work 

The empirical section of th is PhD consists of three studies. These studies were designed to 

investigate the role of an extended self-regulatory model in adherence to HAART. Study 1 

was conducted to determine whether patients' perceptions of H IV and HAART before initiating 

treatment predicted subsequent adherence. Study 2 explored the concept of 'symptom 

appraisal' in relation to adherence, perceptions of H IV and bel iefs about HAART. Study 3 
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explored how perceptions of HIV and HAART evolved over the treatment process, and 

whether changes in bel iefs over time were associated with adherence. Inter-relationships 

between perceptions of illness and bel iefs about treatment were also explored in studies 1 & 

3 in order to test hypotheses generated by the extended SRM. All studies utilised a 

prospective, longitud inal research design, with participants derived from the same sample. 

Participants initiating HAART completed assessments before starting treatment (Baseline 

assessment: TO), after one month (T1 ), three months (T2) and six months (T3) of taking 

HAART. Six months was chosen as the last follow-up because treatment is deemed to be 

clinically successful if undetectable viral load is reached by this time, thus a major clinical 

outcome of optimal adherence is reached by this stage (Paterson et al . ,  2000) .  

6.4 General methods (Studies 1 ,  2 & 3) 

6.4.1 Ethical approval 

Ethics approval for this study was gained from the East Sussex, Brighton and Hove Health 

Authority in November, 1 999 (Ref: (B) 99/82). 

6.4.2 Participants 

6.4.2.1 Access to patients 

Participants were recruited from the Lawson Unit, an outpatient HIV clinic in Brighton with 

permission from Dr. Martin Fisher, Consultant Physician in H IV/AIDS. All patients receiving 

care for H IV-infection in Brighton are treated through this centre. 

6.4.2.2 Inclusion/Exclusion criteria 

HIV positive patients who attended the Lawson Unit at the Royal Sussex County Hospital 

between January 2000 and June 2002 were eligible for recruitment into the larger prospective 

study if they were not currently taking treatment, were able to understand sufficient written 

English language to comprehend the study information sheet and able to complete the 

questionnaires. Only patients who received a recommendation of HAART and initiated 

treatment were eligible for the studies contained within this thesis. Patients who were 

changing part or all of their existing combination were not eligible for the study as it is likely 

that they represented a biased sample whose views may have been influenced by their 

1 28 



treatment experience and reason for changing drugs (e.g. side effects, treatment failure, 

practical d ifficulties or adherence problems). Therefore eligibil ity required having not taken 

any antiretroviral medication for at least a month. Pregnant women and individuals initiating 

post-exposure prophylaxis (PEP) were not eligible for the study because treatment is 

recommended on the basis of different guidel ines and may be short-term , therefore predictors 

and correlates of adherence may differ among these groups. Those who started treatment as 

part of an emergency inpatient admission were not eligible as it was not possible to complete 

the questionnaires before initiating treatment. Patients who had been involved in the pilot 

study were not approached for recruitment into the adherence study. 

6.4.2.3 Referral and recruitment 

Recruitment procedures were the same for all studies. Each week, a multidisciplinary H IV 

team including doctors , research staff, pharmacists and community nurses met to discuss the 

clinical status of patients before their clinic appointments. The purpose of these meetings was 

to monitor recent blood test results and to identify patients recording a detectable viral load in 

order for the medical team to make decisions regarding their clin ical care. During these 

meetings, all patients who were not currently taking antiretroviral treatment were discussed in 

terms of their el igibil ity for HAART on the basis of British HIV Association (SHIVA) guidelines. 

The author attended these weekly clin ical meetings in order to identify patients who were 

eligible for a treatment recommendation at their next appointment. Referral to the study was 

made through the patients' H IV physician. Prior to each clinic (9 clinics, 5 days per week), 

medical files of patients who were eligible for the study were flagged up by attaching a 

reminder to the patient's H IV physician . Each clinic doctor (n = 6) referred eligible patients to 

the researcher. Reasons for non-referral were recorded whenever possible. The purpose of 

the research and details of participation were explained by the researcher who also gave the 

participant a written information leaflet (see Appendix 2). The leaflet explained details of what 

taking part would entail, stressing that all information given would be confidential, and that 

whether the individual chose to take part or not would not affect their treatment at the clinic. 

Those who agreed to participate were asked to complete a patient consent form and contact 

details (see Appendix 2). Patients who accepted the treatment recommendation and initiated 
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HAART formed the study sample for this thesis. Those who declined or deferred treatment 

were followed up as part of the larger, prospective study. 

Patients were not told that the purpose of the study was to investigate their adherence to 

medication, as this knowledge might have influenced their subsequent adherence behaviour. 

This practice is considered ethically justifiable in order to avoid research bias (Wadeley, 

1 991  ) . Participants were informed that this was an investigation of patients' views about and 

experiences of HIV and HAART. Participants were assured that they were not committed to 

the research project and could decide to discontinue their participation at any time without 

having to give a reason. 

6.4.2.4 Recruitment figures 

Table 6.1 :  Recruitment to the study from January 2000 to June 2002 

% of patients lost to recruitment at 

each stage 

Total number of patients eligible 1 56 Nia 

Patients not referred to study 32 20.5%* 

Patients referred but not recruited to study 1 0  6 .4%** 

Total number of study eligible patients recruited 1 1 4 73.1 % 

*see table two for breakdown of reasons for non-referral 

**see table three for breakdown of reasons for non-recruitment fol lowing referral 

Table 6.2: Breakdown of reasons for non-referral to study by clinicians 

Reasons for non-referral by clin ician (n=32) 

No reason given 3 9.4% 

Patient DNA or cancellation 1 0  31 .3% 

Doctor forgot 7 21 .9% 

Poor literacy or English 3 9.4% 

Dr considered patient too upset/depressed 2 6.2% 

Too many things going on at that appointment 4 1 2.5% 

Patient refusal 3 9.4% 
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Table 6.3: Breakdown of reasons for non-recruitment to study following clinician 

referral 

Reasons for non-recruitment following referral to study (n= 1 0) 

Patient declined (no reason given) 

Patient moving/ going travelling 

Patient in prison (concern about disclosure) 

7 70% 

2 20% 

1 0% 

Table 6.4: Breakdown of reasons for drop-out from study fol lowing recruitment 

Reasons for drop-out (n=28) 

Patient didn't want to continue (no reason given) 

Too ill to continue 

Baseline questionnaire not returned/ unable to contact patient 

Patient moved care to another hospital 

Patient too depressed 

Patient too busy 

Patient died 

5 1 7.9% 

1 3 .6% 

1 1  39.3% 

6 21 .4% 

3 1 0.7% 

3.6% 

3 .6% 

To ensure representative sampling, those completing the study were compared to those who 

did not complete the study on baseline demographic and clinical data. 
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Table 6.5: Demographic and clinical characteristics of sample recruited (n=1 14), 

comparing those who completed the study with those who dropped out or d ied during 

follow-up. 

Clinical/demographic feature 

Age 

Male 

Employed 

Ethnic origin: White UK 

Transmission risk: gay man 

Years since HIV d iagnosis 

Asymptomatic HIV 

Symptomatic H IV 

AIDS 

Clinical trial 

Prior experience of ARVs 

CD4 count 

Viral load log 10 

Completed 

study n=86 

Mean (SD) 38.6 (8.8) 

83 (96.5%) 

51  (59 .3%) 

76 (88 .4%) 

78 (90.7%) 

Median (range) 3.2 (0-1 7) 

26 (30.2%) 

35 (40.7%) 

25 (29. 1 %) 

35 (40.7%) 

31 (36 .0%) 

Mean (SD) 200.6 (1 34.9) 

Median (range) 5.3 (3.4-6.0) 

DropouU died Significance 

n=28 level 

39.8 (8.8) p>0 . 1  

25 (89.3%) p>0 . 1  

1 4  (50.0%) p>0 . 1  

24  (85.7%) p>0.1  

21 (75.0%) p<0.05 

1 .8 (0-1 7) p>0 . 1  

7 (25.0%) p>0 . 1  

13  (46.4%) p>0 . 1  

8 (28.6%) p>0 . 1  

4 (14.3%) p<0.05 

1 1  (39.3%) p>0 . 1  

1 64.9 (1 06.8) p>0 . 1  

5.4 (3 .6-6 .0) p>0 . 1  

Gay men were more l ikely than those with other H IV  transmission risks to complete the study 

<x2= 4 .56, df = 1 ,  p < 0.05), as were those who had been enrolled to receive their treatment as 

part of a clinical trial (x2= 6.5, df = 1 ,  p < 0.05). No other clinical or demographic 

characteristics d istinguished those who completed from those who dropped out of the study. 

Consistent with the HIV clinic population in Brighton in comparison to the overal l UK 

population, gay men and those describing their ethnic origin as white UK were over

represented in the final sample. 
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6.4.3 Measures 

6.4.3.1 Pilot study 

A pilot study was conducted to assess the validity of the I l lness Perception Questionnaire 

( IPQ) and Beliefs about Medicines Questionnaire (BMQ) within this sample, to check the 

acceptabil ity of the wording of questions, and to make appropriate revisions to the measures. 

Ten H IV positive adults who were not taking antiretroviral treatment volunteered for the pilot 

study at Brighton Body Positive, a volunteer run complementary therapy centre for H IV 

positive individuals. Modifications to the scales based on analyses of this data and 

conversations with each of the individuals were incorporated into the revisions made to the 

scales. These revisions are shown under the descriptions of individual measures. 

6.4.3.2 I l lness Perceptions Questionnaire-Revised version (IPQ: Weinman et al., 1 996; 

IPQ-R; Moss-Morris et al., 2002) 

The IPQ (Weinman et al . ,  1 996) was developed in order to quantify the five components of 

i l lness representation proposed by (Leventhal et al . ,  1 984, 1 997; and Lau et al . ,  1 989). These 

were: identity (patients' ideas about the disease label and symptoms) consequences 

(patients' ideas about the impact of the disease on physical, social and psychological 

functioning), causes (patients' ideas about what caused the condition), timeline (the l ikely 

duration of il lness) and cure/control (the extent to which the patient believes his/her condition 

to be amenable cure or control). Recently, the measure has been revised to improve its 

measurement properties and extend its scope (Moss-Morris et al . ,  2002). There were three 

major revisions: First, the cure/control component was separated into two separate factors, 

one concerned with beliefs about personal control and self-efficacy (personal control), the 

other assessing beliefs about the efficacy of prescribed treatment or recommended advice 

(treatment control). Second, in addition to the original acute/chronic timeline, a 'cyclical 

timeline' scale was added, in order to aid research into conditions where experience of illness 

cannot be adequately described on a simple acute/chronic dimension. Third, the IPQ was 

extended to include two new scales. These were measures of 'illness coherence' (how much 

the patient understands the condition or to what extent the illness 'makes sense' to the 

patient) and 'emotional representations,' which was added to measure the patient's emotional 

reaction to their il lness. The IPQ and IPQ-R scales have been shown to have acceptable 
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validity and rel iabil ity (Weinman et al . ,  1 996; Moss-Morris et a l . ,  2002). The IPQ-R was 

adapted for the sample by replacing the words 'my illness' with 'my condition' or 'H IV' (as 

appropriate), and by adding H IV-specific items to the core items of the scales (see 

Appendices 3 and 4 ) . 

6.4.3.2.1 Identity 

The Identity scale comprises 23 symptoms, twelve of which are 'core symptoms', common to 

any il lnesses (pain,  nausea, breathlessness, weight loss, fatigue, stiff joints, sore eyes, 

headaches, upset stomach, sleep difficulties, dizziness, loss of strength). Additional items 

specific to the i l lness under investigation may be added to this list. Eleven specific H IV 

symptoms were added : sore throat, wheezing, night sweats, d iarrhoea, feel ing faint, fever, 

sexual problems, loss of appetite, skin problems, stomach pain and altered sensation in 

hands or feet. 

Participants were asked to rate whether they experienced any of these symptoms as part of 

their HIV condition, and were asked to rate only those they bel ieved to result from HIV. The 

scoring was conducted by asking whether the person was experiencing the symptom 

(yes/no). The scale was adapted for this study by asking the participant to rate the severity of 

each symptom they experienced on a scale of 1 -5, where 1 = very mild, 2 = mild, 3 = 

moderate, 4 = severe, 5 = very severe. The scale was then used in two ways - 1 )  to give a 

dichotomous score where 'no' was scored 0 and any of the five other possible responses was 

scored 1 ,  g iving a minimum score of 0 and maximum score of 23; and 2) In order to reflect the 

severity of symptoms, a 'symptom severity index' was calculated by categorising very mild, 

mild or no symptoms as ' low severity' and moderate , severe or very severe symptoms as 

'high severity', again giving a minimum score of 0 and maximum score of 23, but representing 

only those symptoms the participant perceived to be moderate, severe or very severe. 

6.4.3.2.2 Symptoms attributed to HAART 

A second symptom scale was developed so that it was possible to distinguish symptoms the 

patient associated with H IV and those they associated with their treatment. This scale was 
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included in all follow-up assessments. The scale was similar to the identity scale, including 

identical symptoms so that a direct comparison could be made. The instructions asked the 

participant to rate only the symptoms they attributed to their anti-HIV therapy, and not those 

they bel ieved were due to their HIV condition or any other cause. Again, two scoring 

procedures were fol lowed, one representing the total number of HAART related symptoms 

experienced, the other reflecting only those symptoms the participant regarded to be 

moderate, severe or very severe. 

6.4.3.2.3 Illness representations 

For all other scales, items were rated on a scale of 1 to 5, where 1 = strongly disagree, 

2=disagree, 3 = neither agree nor disagree, 4 = agree and 5 = strongly agree. Appropriate 

items were reversed scored and totals were generated for each of the scales (timeline = 1 

item , cycl ical timeline = 4 items, consequences = 7 items, treatment control = 6 items, 

personal control = 6 items, coherence = 5 items, emotional representations = 6 items) . Total 

scores were then divided by the number of items to give a total score of 1 -5 for each scale. 

6.4.3.2.4 Alterations to IPQ-R scales based on the pilot study 

Items were deducted from the timeline scale on the basis of the pilot study which showed 

ceil ing effects for the following items: 'my illness will last a long time;' 'I expect to have this 

il lness for the rest of my life,' and 'my illness is l ikely to be permanent rather than temporary'; 

and floor effects for 'my illness will last a short time' and 'this illness will pass quickly,' 

suggesting that people with HIV are very aware that they will have the illness for the rest of 

their lives. The item 'this treatment will be effective in curing my condition' was dropped from 

the treatment control scale because of floor effects and two extra items were added: 'Anti-HIV 

medication can control the progress of my HIV infection' and 'I ' l l get ill when my time comes 

whether I 'm taking anti-HIV medication or not'. Patients unanimously attributed the cause of 

the H IV to be a germ or virus, with no other causal attributions endorsed. Causal attributions 

were therefore not measured in this study. 
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6.4.3.3 Beliefs about Medicines Questionnaire 

6.4.3.3.1 BMQ-HAART 

Perceptions of HAART were assessed using the Beliefs about Medicines Questionnaire

HAART specific version (BMQ-HAART; Horne et al . ,  1 999), which has been val idated for use 

in H IV samples. The BMQ comprises two scales: a HAART-necessity scale assessing 

patients' bel iefs about their personal need for HAART for controlling HIV and maintaining 

health, the other assessing their concerns about the potential adverse effects of HAART. The 

concerns scale brings together a range of separate concerns about the potential adverse 

effects of HAART that have been identified across studies (Cooper et a l . ,  2002a; Cooper et 

al . ,  2002b). Individuals' concerns about HAART are scored according to the extent to which 

they endorse each of the items representing different beliefs about the potential adverse 

effects of HAART. The items include worries about short term and long-term side effects and 

the d isruptive effects of the HAART regimen on social and work l ife and more abstract worries 

about becoming too dependent on HAART. These items represent common concerns about 

HAART. 

Participants are presented with a series of statements about which they are told: 'these are 

statements that other people have made about combination therapy. ' They are then asked to 

rate their level of agreement with each item on a scale, where responses range from strongly 

agree (scored 5) to strongly disagree (scored 1 ) .  Scores for the individual items within each 

scale are summed to give a total scale score. In this study, participants completed a BMQ

HAART questionnaire for every antiretroviral medicine in their combination. Scores for each 

scale were totalled and divided by the number of medicines. In order to faci litate comparison 

of scores between scales, a mean score was computed by dividing each scale by the number 

of items, giving a range of 1 to 5 for both necessity and concerns scales. High scores indicate 

stronger perceptions of necessity or concerns. 

6.4.3.3.2 Adjustment to BMQ-HAART for pre-HAART assessment 

Two versions of the BMQ-HAART were used in this study, since the questionnaire was 

completed both prior to initiating treatment and over the treatment experience. The pre-
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HAART version contained 6 necessity items and 7 concerns, while the on HAART version 

contained 8 necessity items and 1 2  concerns. Six items were dropped from the pre-HAART 

version because they were specific to the experience of taking HAART. These included: 

'Missing this medication for a day won't matter in the long run', 'Using these medicines is 

embarrassing,' 'I am unl ikely to get a bad side effect from this medication in the next 

month®', 'Missing this medication for a day won't matter in the long run®,'Taking this 

medication has been much worse than expected' and 'The taste of this medication makes me 

feel unwell ' .  The wording of remaining items was changed subtly to reflect hypothetical 

statements rather than those based on experience for example 'taking these medicines gives 

me unpleasant side effects' was changed to 'taking this medicine would give me unpleasant 

side effects'. 

6.4.3.3.3 Beliefs about Medicines in General (BMQ-General) 

The BMQ-General measures representations about medicines in general. There are two sub

scales: general harm refers to the tendency of individuals to believe that medicines in general 

are intrinsically harmful or poisonous, while general overuse refers to the belief that medicines 

are too readily prescribed by doctors. Participants are presented with a series of statements 

asking them about their views about medicines in general. They are asked to rate their level 

of agreement with each item on a scale, where responses range from strongly agree (scored 

5) to strongly disagree (scored 1 ). Scores for the individual items within each scale are 

summed to g ive a total scale score. In order to facil itate comparison of scores between 

scales, a mean score was computed by d ividing each scale by the number of items ,  giving a 

range of 1 to 5 for both harm and overuse scales. Higher scores indicate more negative 

beliefs. 

6.4.3.4 Sensitive Soma (SENSOMA) Scale 

The Sensitive Soma (SENSOMA) Scale (Diefenbach, Leventhal & Leventhal , 1 996) consists 

of five items assessing perceptions of personal sensitivity to potential adverse effects of 

medication (e.g .  'Even small amounts of medicines can upset my body'). Responses are 

scored on a five-item Likert scale and the individual item scores are summed to provide a 
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total Sensitive Soma score ranging from 5 to 25. In order to facil itate comparison of scores 

between scales, a mean score was computed by dividing each scale by the number of items, 

giving a range of 1 to 5. High scores indicate a high level of perceived sensitivity to potential 

adverse effects of medication . 

6.4.3.5 The Medical Outcomes Short Form Questionnaire (SF-1 2: Ware et al.,1996) 

The Medical Outcomes Short Form Questionnaire (SF-1 2) was used to measure health 

status.  This measure was developed for use in large samples and longitud inal studies of 

health outcomes. It contains either one or two items from the following health concepts: 

physical functioning, role l imitations arising from problems with physical health, bodily pain, 

general health, vital ity (energy/fatigue), social functioning, role l imitations arising from 

emotional problems and mental health (psychological distress and well-being). The measure 

generates two scales: physical component summary (PCS-1 2)  and mental component 

summary (MCS-1 2). After reverse scoring appropriate items, indicator variables were created 

and weighted using regression weights. These scores were then transformed to norm-based 

scores based on the US general population. Possible scores range from 0-1 00, where higher 

scores indicate better health. The scale has demonstrated acceptable validity and rel iability 

(McHorney, Kosinski & Ware, 1 994; Ware, Kosinski & Keller, 1 996). 

6.4.3.6 Hospital Anxiety and Depression Scale (HADS; Zigmond & Snaith, 1 983) 

This is a brief measure of state anxiety (7 items) and depression (7 items), which was 

developed for the purpose of detecting clinical cases of anxiety and depression and the 

severity of anxiety and depression in patients attending outpatient clinics without 

contamination of scores by reporting of physical symptoms. Items are scored from 0 to 3, with 

possible total scores on each scale ranging from 0 to 2 1 . Higher scores indicate greater 

anxiety or depression. Scores from 8-1 0 on each subscale are taken to indicate possible 

clin ical disorder and scores from 1 1 -21  indicate probable clinical d isorder. The scale has been 

shown to have good psychometric properties in studies of medical outpatients and people 

with cancer (Moorley et al . ,  1 99 1 ; Zigmond & Snaith, 1 983). 
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6.4.3.7 The Medication Adherence Self-report Inventory (MASRI: Walsh, Mandaila & 

Gazzard, 2002) 

A visual analogue scale (VAS) was adapted from the Medication Adherence Self-report 

Inventory (MASRI; Walsh, Mandaila & Gazzard, 2002) in order to measure adherence. This 

scale has been val idated using Medication Event Monitoring System (MEMS) caps and found 

to be equally predictive of viral load (Walsh, Mandaila & Gazzard , 2002) .  Patients were asked 

to estimate on a scale from 0 - 1 00 the percentage of medication they had taken as 

prescribed over the previous month. In an attempt to reduce the pressure on patients to 

underreport adherence, questions were worded carefully to minimise connotations of blame 

and patients were assured that their responses were confidential. Adherence was rated for 

each antiretroviral medication the patient was taking, however correlations between individual 

drugs indicated very little variance in adherence scores (r = 0.97-0.99). Therefore adherence 

was summed for all antiretrovirals in the combination (n = 1 -6) and divided by the total 

number of medicines. Combined drugs such as combivir and trizivir were rated as one 

medication . This measure generated two adherence indices: a continuous variable with 

possible range from 0-1 00, and a categorical variable, where patients reporting 0-94% 

adherence were categorised into a 'low adherence' group and those reporting 95-1 00% 

adherence were categorised into a 'high adherence' group. This categorisation was based on 

studies showing that patients demonstrating at least 95% adherence had a significantly 

elevated probabil ity of achieving optimal clinical outcomes on HAART (Paterson et al . ,  2000). 

6.4.3.7.1 Composite adherence measure 

Participants who made a unilateral decision to stop their treatment were categorised into the 

'low adherence' group. In order to ensure that these participants were not lost to analysis 

(since their behaviour represents an extreme of non adherence, or taking zero percent of their 

medication as prescribed) ,  these participants were grouped together with those taking less 

than 95% of their medication as prescribed according to the MASRI-VAS. 
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6.4.3.7.2 Validation of adherence measures 

Pharmacy records of the first 38 participants to initiate HAART were tracked over six months 

in order to validate the adherence measure. All antiretroviral medications for patients 

attending Brighton H IV clinics are distributed from the Sussex Eye Hospital Pharmacy at the 

Royal Sussex County Hospital, so it was possible to track prescription and collection dates for 

each participant. Predicted collection dates were estimated from the date of starting 

medication and the length of supply of each drug prescribed . A score representing the 

number of days early or late was estimated on the basis of prescriptions coinciding with the 

follow-up assessments to reflect possible change in adherence behaviour over time. The 

score represented the estimated date of collection minus the actual date of collection. 

Patients were classified into two groups: those who picked up their prescriptions on time or 

early (those with a positive or zero score) were labelled adherent, while those who collected 

their prescriptions late (those with a negative score) were labelled non-adherent. 

Those who were late picking up their medicines (n=6) reported lower adherence scores on 

the MASRI VAS (mean adherence = 87.2%, SD = 1 7.8) compared to those who collected 

them early or on time (n = 32, mean adherence = 95.2%, SD = 7.72). This difference was 

statistically significant (Mann Whitney U test: Z = -3.03, p < 0.01 ) .  

There was also a significant negative correlation between the composite adherence score 

and log transformed viral load at six months indicating that the adherence measure was 

predictive of clinical outcome (r = 0.41 , p< 0.001 ) .  

6.4.3.8 Cl inical and demographic information 

Clinical and demographic information was obtained from medical records. Information 

recorded at baseline included age, sex, ethnic origin, current employment, CD4 count and 

viral load, symptomatic status (asymptomatic H IV, symptomatic H IV and AIDS), number of 

months since first diagnosis of H IV, most likely route of H IV transmission (as the most l ikely 

transmission risk for approximately 90% of the clinic population is homosexual contact, we 

compared gay men with those citing all other risks: IVDU,  heterosexual contact and infected 
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blood products), details of previous antiretroviral treatment (whether the person had 

previously been prescribed antiretrovirals, how many previous combinations they had taken 

and reasons for stopping). Details of the new antiretroviral regimen were also recorded 

(name, type and number of medicines). 

Follow-up clinical information was obtained at the 1 month , 3 month and 6 month 

assessments. This included CD4 counts, viral loads and details of changes to any of the 

medications. Participants initiating HAART at the Lawson unit routinely have their bloods 

taken after 2, 4, 1 2  and 24 weeks, so it was possible to collect blood test results (CD4 and 

viral load} that coincided with the study assessments. 

6.4.4 Data entry 

Two databases were set up by the author to record study information: A password protected 

'contacts database' in Microsoft Access was used to monitor the progression of each 

participant through the study. This database included the participants name, contact details, 

subject number, clinic number, date of recruitment, date of treatment offer, therapy start date, 

date of each assessment and details of data obtained and pending. Questionnaire, clinical 

and demographic data was entered into SPSS Version 1 1 .0 along with the participant 

identification number. Questionnaire data was either entered by the author or by a research 

assistant. All data input was counter-checked for accuracy. 

6.4.4.1 Missing data 

Every effort was made to contact participants where missing responses were found in 

questionnaire data. However, if it was not possible to contact the participant, the following 

procedures were followed: 

1 .  If one item from a scale was missing a response, an average scale score was 

calculated by adding the remaining items and dividing by their total. 

2. If more than one item was missing a missing data value was inserted . 

M issing data values were recorded as '999' if the data was missing and '888' if the question 

was not applicable to the participant. 
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6.5 Procedures 

Following recruitment to the study, participants were given the baseline questionnaire and 

were encouraged to complete the questionnaire at the clinic. However, in cases where this 

was not possible, a stamped addressed envelope was supplied for its return. Participants 

were informed that it was important that they completed the questionnaire before starting their 

treatment, and were followed up with a reminder phone call after one week and if necessary 

two weeks until the questionnaire was returned. Pharmacy records were checked weekly to 

monitor the date participants collected their first prescription of antiretroviral medications. 

Three weeks after the date of prescription, participants were telephoned and a one-month 

follow-up was arranged at a time convenient to the patient. The vast majority of follow-up 

assessments took place at the patients' home. Where th is was not convenient for the 

participant, (for example if they were undergoing respite, had been admitted as an in-patient, 

or preferred the appointment to coincide with a clinic appointment), space was provided at the 

Lawson Unit, the Elton John Centre (a specialised HIV centre for clin ical research clinics, 

outpatient care and inpatient ward) or the Sussex Beacon (an inpatient respite ward) to 

conduct the assessment. Follow-up assessments consisted of a questionnaire booklet and an 

interview with a researcher. A stamped addressed envelope was provided for the return of the 

questionnaire, and if necessary reminder telephone calls were made weekly until the 

questionnaire was returned. The same procedure was followed for the three and six month 

assessments. If the questionnaire was not returned within three weeks it was recorded as 

missing data. 

6.5.1 Procedures for those who stopped treatment 

Since the decision to stop treatment rarely coincided with study follow-up assessments, those 

who stopped their treatment (n=9) d id not complete further questionnaires. However, since 

making a unilateral decision to stop HAART medications was categorised as low adherence, 

these patients were included in the final analysis for Study 1 in which baseline predictors of 

adherence were investigated. 
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6.6 Sample variation across Studies 1 ,  2 and 3 

Conducting a prospective follow-up study facilitated separate analyses to test different 

aspects of the extended SRM as described in the Studies 1 ,  2 and 3. The study samples are 

derived from the same study population, however sample size varies across the three studies. 

Study 1 explored baseline predictors of adherence at six months. IPQ questionnaire data was 

only requ ired from TO assessments. The sample (N = 86) contained nine participants who 

provided data at baseline but subsequently stopped their treatment, therefore did not provide 

data for all follow-up assessments. A further seven participants were missing data on 

symptom subscales at T1 . The final number of participants in Study 2 was therefore 70. In 

order to explore patterns of change in IPQ and BMQ variables across the entire follow-up, 

Study 3 utilised I PQ and BMQ data from all four time-points (TO, T1 , T2 and T3). A further 

three participants were missing data at on IPQ or BMQ variables at T2 and were excluded 

from the analyses in this study. 

6. 7 Power analysis 

A priori power analyses were carried out to determine the sample size required to avoid 

unacceptable type II error rates. Studies are considered adequately powered if power is 

above 50%, with a desirable power rate of 80%. The power calculation was conducted on the 

basis of obtaining a medium effect size, which was estimated using the results of a study 

exploring the utility of an extended self-regulatory model for predicting uptake of HAART 

(Horne & Cooper, in preparation). The number of participants required and power estimations 

obtained for each of the three studies included in this thesis are outlined below: 

6. 7 .1  Power analysis for Study 1 

The number of participants required to obtain 80% power was 1 1 4 for multiple regression with 

nine predictor variables and 98 for the multiple regression with six predictor variables, 1 02 for 

the AN OVA and AN COVA, 1 02 for t-tests and non-parametric equivalents, 88 for the chi 

square analyses and 64 for the correlations. The actual number of participants who provided 

data for Study 1 was 86. Overall the power of the study was between 64-89%. The actual 

power estimation was 64-73% for the multiple regression analyses, 74% for the ANOVA, t-
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tests and their non-parametric equivalents, at least 74% for the ANCOVA, 80% for the chi

square tests, and 89% for correlations and partial correlations. 

While it would have been desirable to include a logistic regression in this study to isolate 

independent predictors of adherence, the study was vastly underpowered for such an 

analysis, which would require a minimum of 50-1 00 cases per variable (Aldrich & Nelson, 

1 984) in order to have statistical power, that is, to avoid the type I I  error of accepting the null 

hypothesis when it is false. 

6.7.2 Power analysis for Study 2 

The number of participants required to obtain 80% power was 1 02 for the t-tests , univariate 

ANOVA and ANCOVA and their non-parametric equivalents, 64 for the repeated measures 

ANOVA and 64 for the correlations.  The actual number of participants providing data for 

Study 2 was 70. Overall the power of the study was between 66-83%. The actual power 

estimation was 66% for the univariate ANOVAs and t-tests, at least 66% for the ANCOVA and 

83% for the correlations and repeated measures ANOVA. 

6.7.3 Power analysis for Study 3 

The number of participants required to obtain 80% power was 64 for the correlations, 

repeated measures AN OVA and repeated measures ANCOV A. The actual number of 

participants providing data for Study 3 was 67. Overall the power of this study was 80%. The 

actual power estimation was 80% for the repeated measures ANOVA, at least 80% for the 

ANCOVA and 80% for the partial correlations. 

6.8 Statistics 

Statistical analyses are described in individual stud ies. 
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Chapter 7 

STU DY 1 

Predicti ng adherence to HAART: The role of patients' i l l ness 

and treatment perceptions before starti ng treatment. 

7.1 Introduction 

This study was designed to address questions proposed by the SRM (Leventhal et al . ,  1 980) 

and extensions to it proposed by Horne (eSRM: 1 997; 2003) with respect to adherence to 

HAART. Within these models, the ind ividual's choice of coping procedure (for example 

whether or not to adhere to their treatment regimen) is determined by their perceptions of the 

illness threat and their beliefs about the prescribed treatment. While previous research has 

suggested that perceptions of H IV and HAART are related to adherence to HAART (e.g. Gatz 

et al . ,  2000; Spire et al . ,  2002), these studies have lacked a coherent theoretical framework 

within which to investigate non-adherence to HAART. Furthermore, the conclusions that can 

be made from these studies are l imited by their reliance on cross-sectional research 

methodologies that preclude the determination of cause and effect. For example, several 

cross-sectional studies have found a positive relationship between H IV positive patients' 

perceptions of treatment efficacy and adherence (Atl ice et al . ,  2001 ; Aversa & Kimberlain, 

1 996; Gatz et al . ,  2000; Nannis et al . ,  1 993). However, it is not clear whether patients miss 

doses as a result of their belief that the treatment is ineffective, or whether reduced clinical 

benefit is a result of previous non-adherence. This study utilises a prospective, longitudinal 

design in order to establish causality. 

The SRM (Leventhal et al . ,  1 992) proposes that patients' selection of coping procedures are 

determined by their perceptions of their il lness. Consistent with this model, those who 

perceive their condition as being more symptomatic and chronic, with more severe personal 

consequences would be more likely to take their medication as prescribed. Consistent with 

the HIV l iterature (Atlice et a l . ,  2001 ; Aversa & Kimberlain, 1 996; Gatz et al . ,  2000; Nannis et 

al . ,  1 993), it is expected that patients who perceive HIV as being amenable to control will also 

be more l ikely to adhere to HAART. 
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Horne ( 1 997; 2003) proposed that treatment bel iefs should be included in the SRM in order to 

predict adherence behaviour. Within this extended SRM, beliefs about specific prescribed 

medications are proposed to have a direct impact on adherence. Indeed studies conducted 

with patients from several i l lness groups (asthma, diabetes, cardiac disease and cancer) 

found that non-adherence was associated with patients' doubts about their personal necessity 

for their prescribed treatment and concerns about its potential adverse effects (Horne & 

Weinman, 1 999). In a recent cross-sectional study, Horne et al. (in press) found that the 

strength of patients' concerns about adverse effects of taking HAART were significantly 

related to adherence. To date, the direction of these relationships has not been ascertained. 

Prel iminary studies have investigated the relationship between illness and treatment 

perceptions, identifying relationships that are broadly consistent with the theoretical prediction 

that i l lness perceptions relate to beliefs about medicines (Horne, 1 997; 2003). Specifically, 

patients' perceptions of their personal necessity for treatment have been related to 

perceptions of il lness severity, with patients who perceive their condition to have few adverse 

consequences or to be neither chronic nor persistently problematic harbouring more doubts 

about their personal necessity for continuous treatment (Horne & Weinman, 2002). However, 

not all of the components appear to be relevant. This raises the question of whether other 

types of i l lness perception may be related to treatment perceptions and adherence. For 

example, the representation of i l lness impact as measured by patient reported quality of l ife 

measures might, in this respect, be conceptualised as a form of il lness representation. 

Furthermore, perceptions of necessity may be influenced by feedback of clin ical and 

biological data (Cooper et al . ,  2002b). Concerns about potential adverse effects of prescribed 

medicines are bel ieved to be more strongly related to the perceptions and experiences of 

whole classes of treatment than to perceptions of il lness (Horne et al . ,  1 999). 

This chapter sets out to explore the role of perceptions of HIV and bel iefs about HAART, 

elicited before initiating treatment on subsequent adherence. In addition, since depression 

has been identified as one of the most consistent pred ictors of non-adherence to antiretroviral 
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treatment (Catz et al . ,  2000; Pratt et al . ,  2001 ; Simioni et al . ,  2002; Spire et al . ,  2002) and in 

the l ight of research that shows more negative perceptions of il lness among depressed and 

anxious individuals (Murphy et al . ,  1 999), the relationships between negative affect and 

perceptions of HIV and HAART and adherence will be explored. 

7.2 Aims and hypotheses 

AIM 1 :  The general aim of this section of the thesis was to evaluate the impact of patients' 

perceptions of HIV and bel iefs about HAART before starting their treatment on subsequent 

adherence. Specifically: 

To determine whether bel iefs about HAART elicited before starting treatment predict 

subsequent adherence after six months of treatment as suggested by Horne (1 997; 

2003) 

To determine whether perceptions of H IV el icited before starting HAART predict 

subsequent adherence, as specified within the SRM (Leventhal et al . ,  1 980) 

To determine whether negative affect (depression and anxiety) mediates the 

relationship between illness and treatment perceptions and adherence 

AIM 2: To explore antecedents of perceptions of personal necessity for HAART and concerns 

about potential adverse effects of HAART in order to test hypotheses derived from the 

extended SRM (Horne, 1 997; 2003). 

Specific research questions and hypotheses relating to these aims are outlined below: 

Research question 1 :  Do beliefs about HAART, elicited before starting treatment, 

predict subsequent adherence? 

To answer this question the following hypothesis was tested: 
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Hypothesis 1 :  Patients' bel iefs about their personal necessity and concerns about potential 

adverse effects of HAART, elicited before starting treatment, will predict adherence after six 

months of taking HAART. Specifically, low adherence will be predicted by: 

H1 . 1  Doubts about personal necessity for HAART 

H 1 .2 Stronger concerns about potential adverse effects of taking HAART 

Research question 2: Do perceptions of HIV, elicited before starting HAART, predict 

subsequent adherence? 

To answer this question the following hypotheses were tested: 

Hypothesis 2 :  Low adherence at six months follow-up (T3} wil l be predicted by: 

H2.1  Reporting fewer and less severe H IV-related symptoms 

H2.2 Reporting less severe negative personal consequences associated with HIV 

H2.3 Anticipating greater improvement over time 

H2.4 Perceiving a more cyclical timeline 

H2.5 Perceiving less personal control over H IV 

H2.6 Doubting that HIV can be control led by HAART 

H2.7 A more negative emotional representation of H IV 

H2.8 Less i l lness coherence (as ind icated by a higher illness coherence score) 

In addition to IPQ-illness representations low adherence will be predicted by: 

H2.9 A more positive perception of physical health (as shown by a higher score on 

the SF-1 2 physical health scale) 

Research question 3: Does negative affect (depression and anxiety) mediate the 

relationship between i l lness and treatment perceptions and adherence? 

To answer this question the following hypotheses were tested: 

H3 . 1  The relationships between treatment perceptions and adherence will be 

mediated by negative affect 
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H3.2 The relationships between illness perceptions and adherence wil l be 

mediated by negative affect 

Research question 4: Are perceptions of HIV related to perceptions of personal 

necessity for HAART and concerns about adverse effects in a way that is consistent 

with hypotheses generated by the extended SRM (Horne 2003)? 

To achieve th is aim the following hypotheses were tested: 

With respect to necessity beliefs: 

Hypothesis 4: H igher perceived necessity for HAART will be associated with: 

H4. 1  lower subjective assessment of physical health (SF- 12  physical health score) 

H4.2 more frequent/severe H IV-related symptoms 

H4.3 perceiving greater negative consequences of HIV 

H4.4 anticipating less improvement over time 

H4.5 perceiving a less cyclical timeline 

H4.6 a greater conviction that the progression of H IV can be controlled by HAART 

In addition, necessity bel iefs may be associated with feedback about disease progression 

obtained from laboratory test results. Results from a qualitative study (Cooper et al . ,  2002b) 

showed that patients who accepted HAART following a clinically indicated treatment 

recommendation tended to express views consistent with the prescribing guidelines for 

HAART, where CD4 count was associated with perceptions of need for treatment. It was 

therefore hypothesised that necessity beliefs would be related to clinical indicators of disease 

progression. Specifically, higher perceived necessity will be related to: 

H4.7 lower CD4 count 

H4.8 higher viral load 

With respect to concerns about potential adverse effects of HAART 

H5: Stronger concerns about potential adverse effects of HAART will be associated with: 

H5.1  perceptions of being personally susceptible to the adverse effects of 

medicines in general {higher SENSOMA score) 
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H5.2 holding negative bel iefs about medicines in general {higher BMQ-General 

overuse and h igher BMQ-General harm scores) 

In addition to bel iefs about more general classes of treatment, it is proposed that concerns 

about potential adverse effects of taking HAART stem from negative previous experiences of 

antiretroviral treatment (Cooper et al . ,  2002) .  It is therefore expected that low adherence will 

be associated with: 

H5.3 having stopped a previously prescribed regimen of antiretroviral treatment 

7.3 Statistics 

Continuous variables were examined for normal distribution using sample data (Q-Q plots) 

and estimates of population normality {Shapiro-Wilk tests). A log transformation was carried 

out to establish a linear scale of measurement for viral load data. Cronbach's alpha was used 

to explore internal consistency of scales. In l ine with recommendations for good practice 

(Nunnally, 1 978), a Cronbach's alpha of 0.7 or above was considered acceptable. 

The adherence categorisation was val idated against pharmacy prescription redemption data 

and undetectable viral load using the chi-square statistic .  Cochran's Q and McNemar's tests 

were used to explore changes in the number of participants reporting low adherence over the 

one, three and six-month follow-ups {T1 , T2 and T3}. These tests are suitable for testing the 

hypothesis that related dichotomous variables have the same mean. Cochran's Q test was 

used to analyse differences in rates of adherence within groups over the three time-points, 

while McNemar's test was used to explore changes within groups over two time-points. Non

parametric tests were used in this instance because there was very little variation in 

adherence at T1 and T2. A non-parametric test (Mann Whitney U-test) was also used to 

explore differences in viral load {log 1 0) between the groups because viral load remained 

negatively skewed at six months because of the large number of people with an undetectable 

viral load (recorded as 50, as standard). All other clin ical and demographic predictors of 

adherence were explored using chi-square test with odds ratios and 95% confidence 
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intervals, t-tests or one-way analysis of variance (ANOVA). Two-tailed tests were used 

throughout. 

Comparisons of il lness perceptions and bel iefs about medicines between h igh and low 

adherence groups were carried out in three stages: 

1 . Unadjusted scores: Patients reporting h igh adherence were compared to those 

reporting low adherence using univariate ANOV A. 

2. Control for negative affect: Previous studies have identified strong links between 

depression and low adherence to HAART (e.g. Avants et al. 2001 ; Catz et al . ,  2000; 

Kalichman et al . ,  1 999; Nannis et al . ,  1 993; Pratt et al 2001 ; Schuman et al . ;  2001 ; 

Sian et al . ,  2001 ; Simioni et al . ,  2002; Singh et al . ,  1 996). Furthermore, negative 

illness perceptions have been l inked to depression and anxiety (Murphy et al . ,  1 999). 

In order to identify relationships between beliefs and adherence that were 

independent of negative affect, the analyses were repeated control ling for HADS 

Anxiety and Depression. These analyses were carried out using ANCOVA. 

3.  Control for past experience of antiretroviral treatment: Previous studies have found 

that those who have previously been prescribed antiretroviral therapy are more l ikely 

to report non-adherence to their current treatment (Mannheimer et al . ,  2002; Carrieri 

et al . ,  2001 ; Duran et al . ,  2001 ). The study sample consisted of both antiretroviral 

naive and experienced individuals, therefore ANCOVA was used to control for 

previous treatment use in analyses comparing high and low adherence groups. 

In order to test the hypothesis that negative affect mediates the relationship between 

perceptions of H IV/HAART and adherence, mediational analyses were conducted in 

accordance with the recommendations of Baron & Kenny (1 986), who propose that a variable 

functions as a mediator when the following conditions are met: 
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Figure 7.1 : Mediational analysis 

Mediator 

b 

Independent variable Outcome 

a/d 

Adapted from Baron & Kenny (1 986) 

a .  The independent variable is significantly associated with outcome 

b .  The independent variable is  significantly associated with the proposed 

mediator 

c. The mediator is significantly associated with outcome 

d .  When controlling for the proposed mediator, the previously significant 

association between the independent variable and the proposed mediator 

becomes non-significant 

Pearson's correlations were us
_
ed to assess relationships between the independent variable 

and negative affect. Point bi-serial correlations were used when assessing relationships 

between adherence (a categorical variable) and beliefs or negative affect. 

Correlations assessing relationships between i l lness representations and bel iefs about 

HAART were carried out in two stages: 

1 .  Unadjusted scores: Relationships between continuous variables were carried out 

using Pearson's correlations. 
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2. Control for negative affect: In order to identify relationships that might be mediated by 

negative affect, the analyses were repeated controll ing for anxiety and depression 

using partial correlations. 

Stepwise multiple regression was used to explore independent predictors of perceived 

necessity for HAART and concerns about adverse effects. Candidate variables for these 

analyses were chosen on the basis of significant relationships identified in univariate 

analyses. 

7.4 Methods 

7.4.1 Participants 

Of the 1 1 4  patients recruited to the study who initiated HAART, eighty-six (75.4%) provided 

data for this study and were included in the final analyses. Twenty-eight were lost to follow-

up. Data regard ing reasons for attrition and sample representativity are presented in the 

General Methodology. These are summarised below: 

Figure 7.2: Flow chart showing recruitment, drop-out and sample contributing to the 

analyses in Study 1 .  

Recruited to study 
n = 1 1 4 

l l l 
Died Lost to follow-up Missing data 
n = 1  n = 1 6  n = 1 1  

l i i 
Participants contributing to the analyses in Study 1 

n = 86 
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7 .4.2 Measures 

7.4.2.1 Core questionnaires 

Al l measures are described in the General Methodology. The questionnaire booklet given at 

baseline (TO) contained the Il lness Perceptions Questionnaire ( IPQ), the Beliefs about 

Medicines Questionnaire (BMQ-HAART and BMQ-General), the Sensitive Soma 

(SENSOMA), the Hospital Anxiety and Depression Scale (HADS) and the MOS Short-Form 

1 2-item health assessment inventory (SF-12) .  

7.4.2.2 Measurement of adherence 

In addition to the core questionnaires, the booklet given at the one-month (T1 ), three-month 

(T2) and six-month (T3) follow-ups contained a visual analogue scale adapted from the 

Medication Adherence Self Report Inventory (MASRI) .  This questionnaire is described in the 

General Methodology. For this study, participants were split into high and low adherence 

groups . The d istinction between high and low adherence was made accord ing to recent 

research which suggests that at least 95% adherence to HAART is required for clinical 

efficacy (Patterson et al .. 2000). The overal l percentage of antiretroviral medication taken as 

prescribed was calculated by adding together the percentage adherence reported on the 

MASRI for each antiretroviral drug in the patient's combination, and d ividing by the total 

number of drugs in the regime. Participants were divided into low and high adherence groups 

on the basis of whether their average adherence score on the MASRI was 95% or above 

(high adherence) or below 95% (low adherence). Those who had made a unilateral decision 

to stop their treatment prior to each follow-up were categorised into the low adherence group. 

Adherence at six months was selected as the main outcome for this study. 

7.4.2.3 Clinical and demographic information 

Once consent had been gained, clinical and demographic information (age, sex, ethnic origin, 

employment status,  date of first positive H IV test, most likely H IV transmission risk, Centre for 

Disease Control (CDC) severity classification (asymptomatic H IV, symptomatic H IV or AIDS), 

whether the individual had previously been prescribed antiretroviral treatment, details of new 

antiretroviral combination (type of treatment, number of medications and whether treatment 
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had been prescribed as part of a clinical research trial) was recorded from patients medical 

files. Laboratory test results (CD4 count and viral load} were recorded from medical files at 

TO, T1 and T3. 

7.5 Results 

7 .5.1 Sample characteristics 

The majority of the sample described their ethn ic origin as white UK (76, 88.4%), 4 (4.7%) as 

black African, 4 (4.7%) as white other and 2 (2.3%) as black Caribbean. Eighty-three (96.5%) 

were male, of whom 78 (94.0%) described their most l ikely transmission risk as sex with a 

man. The mean age of the sample was 38.6 (SD = 8.8). Fifty-one participants (59.3%) were 

employed outside the home. The mean number of years since diagnosis of HIV ranged from 

0-1 7, with a median of 3.2. In terms of CDC classification, 26 (30.2%) were asymptomatic, 35 

(40 .7%) were symptomatic and 25 (29 . 1  %} had a diagnosis of AIDS. Over a third of the 

sample (36 .0%) had previously been prescribed antiretroviral therapy. The mean CD4 count 

before initiating treatment was 200.6 (SD = 1 34.9), with a median viral load (log 1 0) of 5.3 

(3.4-6.0). 

7.5.2 Regimen characteristics 

The majority of the sample (n=63; 73.3%) was initiated on a HAART combination with an non

nucleoside reverse transcriptase inhibitor (NNRTI) backbone plus either two or three 

nucleoside analogues (NRTls). The single most common antiretroviral regimen was Cornbivir 

and Effavirenz (n=41 , 47.7%) consistent with the prescribing guidelines for first line therapy at 

the Brighton clinic. Twenty-three participants (26.7%) were prescribed a combination 

including at least one protease inhibitor of whom six (7.0%) were prescribed a combination 

including at least one protease inhibitor together with at least one NNRTI .  The median 

number of medicines in the combination (where combinations of two or more drugs in one 

tablet or capsule counts as one) was 3 (range 2-5). Thirty-five (40 .7%) participants were 

enrolled into a clinical trial, the majority of whom (33 (94.2%)) were previously na'lve to 

antiretroviral treatment. 
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7 .5.3 Adherence 

7.5.3.1 Patterns of adherence over time 

Table 7 .1 : Levels of adherence at 1 month {T1 ) , 3 months {T2) and 6 months {T3) 

MASRI <95% Stopped treatment Composite adherence score: low 

adherence 

1 month {T1)  8 (9.3%) 

3 months {T2) 1 1  (12.8%) 

6 months {T3) 1 9  (22.1 %) 

3 (3.5%) 

6 (7.0%) 

9 (1 0.5%) 

1 1  (12.8%) 

1 7  (1 9.8%) 

28 (32.6%) 

Scores on the MASRI ranged from 80-1 00% at one month {T1 }, 60-1 00% at three months 

(T2) and 70-1 00% at six months {T3}. The median score at all three follow-ups was 1 00%. 

Table 7.1 shows rates of adherence at T1 , T2 and T3. When participants were split into h igh 

adherence and low adherence groups, only 1 2.8% reported low adherence at  T1 , increasing 

to 1 9 .8% at T2 and 32.6% at T3. This increase in the number of participants reporting low 

adherence over time was statistically significant (Cochran's Q = 22 .0, df= 2, p<0.001 ) . The 

increase in the number of participants reporting low adherence between T1 and T2 was not 

statistically sign ificant (McNemar's test: p>0 . 1  ), however there was a significant increase in 

low adherence between T2 and T3 (McNemar's test: p<0.005) .  By six months, a third of the 

sample reported a low level of adherence to their treatment. Adherence at six months (T3} 

was the outcome variable in this study. 

7.5.3.2 Valid ity of adherence classification 

The validity of the adherence classification used for this study was established by comparison 

with prescription redemption data and clin ical outcome, as highlighted in the General 

Methodology. 

7.5.3.2.1 Prescription redemption 

Pharmacy prescription redemption data was collected for the first 38 participants (44.2% of 

the sample}. Concordance between the two adherence measures was h igh : 96% of those 

who reported h igh adherence at T3 collected their antiretroviral medications early or on time 

compared to only 60% of those in the low adherence group (x2 = 8.6, df =1 , p<0.005). 
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7.5.3.2.2 Clinical outcome 

Viral load (log 10) at six months was compared between those in h igh and low adherence 

groups. Consistent with previous research (Patterson et al . ,  2000), those in the high 

adherence group reported a significantly lower mean viral load (log 1 0) of 1 .8 (SD=0.5) at six 

months compared to 2.5 (SD=1 .2} in the low adherence group (Mann Whitney U test, Z = -

2.4, p<0.05). 

The adherence categorisation was also predictive of successful clinical outcome as ind icated 

by undetectable viral load: those reporting high adherence at one month (T1 ) were 

significantly more likely than those reporting low adherence to obtain an undetectable viral 

load at six months (x.2 = 8.2, df = 1 ,  p<0.005). Three-quarters (75 .8%) of those reporting high 

adherence at three months had an undetectable viral load at six months compared to only 

37.5% of those reporting low adherence. (x2 = 8.7, df = 1 ,  p<0.005). Furthermore, 74.5% of 

those reporting high adherence at the six month follow-up obtained an undetectable viral load 

at six months, compared to only 57 .1 % of those reporting low adherence. This relationship did 

not reach statistical sign ificance at the 95% level (x.2 = 2.6, df = 1 ,  p>0.05). The lack of a 

significant association between adherence and viral load at six months is probably due to the 

close proximity of the viral load test to the adherence measure, where the impact of low 

adherence on viral load was not yet discernable. 

7.5.4 Scale characteristics 

For Q-Q-plots and h istograms showing distribution of scores for all scales please see 

Appendix 1 .  

7.5.4.1 Beliefs about treatment 

7 .5.4.1 .1 BMQ-Necessity 

Scores on the necessity scale ranged from 2.5 -5-0, with a mean of 3.9 (SD = 0.6). Scores 

were approximately normally distributed. The Shapiro-Wilk statistic was significant (Shapiro 

Wilk Statistic = 0.96, df = 86, p<0.005) but visual inspection of the normal Q-Q plot revealed 
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only small unsystematic deviations from the expected normal distribution. Cronbach's alpha 

was acceptable (0.8) indicating that the scale was internally consistent. 

7.5.4.1 .2 BMQ-Concerns 

Scores on the BMQ-concerns subscale ranged from 2-5, with a mean of 3 . 1  (SO = 0.6). 

Visual inspection of the normal Q-Q plot revealed the expected normal distribution and this 

was confirmed by a non-significant Shapiro-Wilk statistic (Shapiro Wilk Statistic = 0 .98, df = 

86, p>0.1 ). Cronbach's alpha was acceptable (0.8), indicating that the scale was internally 

consistent. Examination of the distribution of scores on individual items on the concerns scale 

showed that worries about the potential long-term effects of HAART, risk of side effects and 

concerns about disruption to routine were particularly prevalent. Sixty-four percent of 

participants agreed with the statement "I worry about the long term effects of taking HAART," 

45% agreed with the statement "Taking HAART would give me unpleasant side effects," and 

41 % agreed with the statement 'Taking HAART would disrupt my life". 

7.5.4. 1 .3 BMQ General Harm 

Scores on the General Harm scale ranged from 1 -4, with a mean of 2.5 (SO = 0.5). The scale 

was normally d istributed (Shapiro Wilk statistic = 0.97, df = 72, p>0.05). Cronbach's alpha 

was unsatisfactory (0.4). Since the scale lacked an acceptable level of internal consistency, it 

was not included in the study. 

7.5.4.1 .4 BMQ General Overuse 

Scores on the BMQ general overuse scale ranged from 1 -5, with a mean score of 3.0 (SO = 

0.7). The Shapiro-Wilk statistic was significant (Shapiro Wilk Statistic = 0.98, df = 72, p<0.05) 

but visual inspection of the normal Q-Q plot revealed the expected normal distribution. 

Cronbach's alpha was satisfactory (0 .7) indicating that the scale was internally consistent. 

7.5.4.1 .5 Sensoma 

Scores on the Sensoma scale ranged from 1 -5, with a mean score of 2 . 1  (SO = 0. 7). 

Cronbach's alpha was good (0.9) indicating that the scale was internally consistent. The 
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Shapiro-Wilk statistic was significant (Shapiro Wilk Statistic = 0 .95, df = 70, p<0.01 ) but visual 

inspection of the normal Q-Q plot revealed only small unsystematic deviations from the 

expected normal distribution . 

7.5.4.2 I l lness perceptions 

7.5.4.2.1 IPQ-ldentity: HIV-related symptoms 

Cronbach's alpha was good (0.9) indicating that the scale was internally consistent. Scores 

on IPQ-symptom frequency scale ranged from 0-23, with a mean of 1 0.2 (SD = 6.2). Visual 

inspection of the normal Q-Q plot revealed that scores were skewed towards lower scores, 

and the Shapiro Wilk test confirmed that the scale was not normally distributed (Shapiro Wilk 

Statistic = 0.97, df = 86, p<0.05). Where possible, results from analyses involving this scale 

were repeated using a non-parametric equivalent test. 

7.5.4.2.2 IPQ- Identity: Moderate to severe HIV-related symptoms 

Cronbach's alpha was good (0.9) indicating that the scale was internally consistent. Scores 

on IPQ-symptom frequency scale ranged from 0-21 , with a mean of 5.8 (5.0). As before, 

visual inspection of the normal Q-Q plot revealed that scores were negatively skewed. The 

Shapiro Wilk test confirmed that the scale was not normally distributed (Shapiro Wilk Statistic 

= 0.91 , df = 86, p<0.05). Where possible, results from analyses involving this scale were 

repeated using a non-parametric equivalent test. 

7.5.4.2.3 IPQ-Consequences 

Cronbach's alpha was acceptable (0.8) indicating that the scale was internally consistent. 

Scores were approximately normally distributed . The Shapiro-Wilk statistic was significant 

(Shapiro Wilk Statistic = 0.97, df = 86, p<0 .005) but visual inspection of the normal Q-Q plot 

revealed only small unsystematic deviations from the expected normal distribution. Scores 

ranged from 2-5, with a mean of 3.7 (0.8). 
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7.5.4.2.4 IPQ-Timeline 

This was a single-item scale, therefore Cronbach's alpha was not applicable. Scores ranged 

from 1 -5, with a mean of 3 . 1  ( 1 .0). Scores were approximately normally distributed. The 

Shapiro-Wilk statistic was significant (Shapiro Wilk Statistic = 0 .90, df = 86, p<0.005) but 

visual inspection of the normal Q-Q plot revealed only small unsystematic deviations from the 

expected normal distribution. 

7.5.4.2.5 IPQ- Cyclical timel ine 

Cronbach's alpha was acceptable (0.8) indicating that the scale was internally consistent. 

Scores ranged from 1 -5, with a mean of 3.7 (SD = 0.8). Visual inspection of the normal Q-Q 

plot revealed the expected normal distribution and this was confirmed by a non-significant 

Shapiro-Wilk statistic (Shapiro Wilk Statistic = 0 .98, df = 86, p>0.1 ) .  

7.5.4.2.6 IPQ- Personal control 

Cronbach's alpha was acceptable (0.8) indicating that the scale was internally consistent. 

Scores ranged from 2-5, with a mean of 3.8 (SD = 0.6). Scores were approximately normally 

distributed. The Shapiro-Wilk statistic was significant (Shapiro Wilk Statistic = 0.96, df = 86, 

p<0.05) but visual inspection of the normal Q-Q plot revealed only small unsystematic 

deviations from the expected normal distribution. 

7.5.4.2.7 IPQ- Treatment control 

Cronbach's alpha was acceptable (0.7) indicating that the scale was internally consistent. 

Scores ranged from 2-5, with a mean of 3.9 (SD =0.6) . Scores were approximately normally 

distributed. The Shapiro-Wilk statistic was significant (Shapiro Wilk Statistic = 0.96, df = 86, 

p<0.05) but visual inspection of the normal Q-Q plot revealed only small unsystematic 

deviations from the expected normal distribution. 

7.5.4.2.8 IPQ-ll lness coherence 

Cronbach's alpha was acceptable (0.8) indicating that the scale was internally consistent. 

Scores ranged from 1 -5, with a mean score of 2.5 (0.8). Visual inspection of the normal Q-Q 
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plot revealed the expected normal d istribution and this was confirmed by a non-sign ificant 

Shapiro-Wilk statistic (Shapiro Wilk Statistic = 0 .97, df = 86, p>0.05). 

7.5.4.2.9 IPQ-Emotional representations 

Cronbach's alpha was good (0.9) indicating that the scale was internally consistent. Scores 

ranged from 1 -5, with a mean score of 3.3. Visual inspection of the normal Q-Q plot revealed 

the expected normal distribution and this was confirmed by a non-significant Shapiro-Wilk 

statistic (Shapiro Wilk Statistic = 0.98, df = 86, p>0 . 1  ) .  

7.5.4.3 SF-12 Self-rated physical health 

Cronbach's alpha was acceptable (0.7) indicating that the scale was internally consistent. 

Scores ranged from 1 5-62, with a mean of 39.7 (SD = 1 1 .4). The Shapiro-Wilk statistic was 

significant (Shapiro Wilk Statistic = 0.96, df = 86, p<0.05) but visual inspection of the normal 

Q-Q plot revealed only small unsystematic deviations from the expected normal distribution. 

7.5.4.4. HADS Anxiety and Depression 

7 .5.4.4.1 HADS Anxiety 

Cronbach's alpha was good (0.9) indicating that the scale was internally consistent. Scores 

ranged from 0-20, with a mean of 8.2 (5.0). The Shapiro-Wilk statistic was sign ificant (Shapiro 

Wilk Statistic = 0 .97, df = 86, p<0.05) but visual inspection of the normal Q-Q plot revealed 

only small unsystematic deviations from the expected normal distribution. The HADS manual 

proposes a cut-off for possible and probable clinical disorder. According to this criteria, 48 

(56%) of participants had anxiety scores ind icating possible clinical disorder, 29 (34%) of 

whom had probable clinical disorder. 

7.5.4.4.2 HADS Depression 

Cronbach's alpha was good (0.9) indicating that the scale was internally consistent. Scores 

ranged from 0-20, with a mean of 5.7 (4.6). Visual inspection of the normal Q-Q plot revealed 

that scores were negatively skewed. The Shapiro Wilk test confirmed that the scale was not 

normally distributed (Shapiro Wilk Statistic = 0.92, df = 86, p<0.0 1 ). According to the HADS 
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criteria, 31  (36%) of participants met the threshold for possible clinical depression with 1 1  

( 1 3%) reporting scores indicating probable clinical disorder. 

7.5.5 Predictors of adherence 

7.5.5.1 Clinical and demographic predictors of adherence 

Baseline clinical and demographic data for those reporting high adherence and those and 

reporting low adherence at T3 are shown in Table 7.2 .  The odds of participants who reported 

h igh adherence at T3 being in employment before starting treatment were three times greater 

than those for participants who reported low adherence <x2 = 6.9, df =1 , p<0.01 ; OR = 3 .4; Cl  

= 1 .3-8.8). Participants who reported low adherence had been diagnosed sign ificantly longer 

than those reporting high adherence (t=-2 .0, df = 84, p<0.05); and the odds of having 

previously been prescribed antiretroviral treatment were eight times higher for those reporting 

low adherence (x2 = 1 8 .2, df = 1 ,  p<0.001 ; OR = 8.1 , Cl = 2.9-22.4 ). No other baseline clinical 

(CDC symptomatic status, CD4 count, viral load) or demographic characteristics (age, sex or 

transmission risk) measured at baseline were associated with subsequent adherence (all 

p>0 . 1  ) . 
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Table 7.2: Baseline clinical and demographic characteristics of participants reporting 

high adherence and those reporting low adherence at 6 months (T3) 

Baseline clinical/demographic 

feature 

Age 

Male 

White UK 

Employed 

Transmission risk: gay man 

Months since HIV diagnosis 

Asymptomatic HIV 

Symptomatic HIV 

AIDS 

Prior experience of ARVs 

CD4 count 

Viral load log 10 

Mean (SD) 

Number (%) 

Number (%) 

Number (%) 

Number (%) 

Median (range) 

Number (%) 

Number (%) 

Number (%} 

Number (%) 

Mean (SD) 

Mean (SD) 

7.5.5.2 Characteristics of the regimen 

High Low 

adherence adherence 

n = 58 n = 28 

39.7 (9.0) 36.2 (8 . 1 )  

56 (96.6) 27 (96 .4) 

49 (84.4) 27 (96.4) 

40 (69.0) 1 1  (39.3) 

52 (89 .7) 26 (92.9) 

20.0 (0-1 97) 66.5 (0-202) 

20 (34.5) 6 (21 .4} 

21 (36.2) 1 4  (50.0) 

1 7 (29 .3} 8 (28.6) 

12 (20.7) 1 9  (67.9) 

201 .5  ( 141 .6) 1 98.7 (1 22.9} 

5.3 (0.5} 5.2 (0.6} 

p 

p >0.05 

p >0. 1  

p>0 . 1  

p<0.01 

p >0.1 

p<0.05 

p >0.1 

p >0.1 

p >0.1 

p<0.001 

p >0.1 

p>0 . 1  

Table 7.3 shows characteristics of the treatment regimen for high and low adherence groups. 

Participants reporting low adherence to HAART were significantly less likely to be receiving 

their HAART regimen as part of a clinical trial (x2= 9.0, df = 1 ,  p<0.005; OR = 0.2; Cl = 0. 1 -

0.6), significantly more l ikely to be taking three or more antiretroviral medications <x2= 7.7, df 

= 1 ,  p<0.005), and sign ificantly more likely to be taking a protease inhibitor <x2= 4.1 , df = 1 ,  

p<0.05; OR = 2.8; Cl=1 .0-7.5). 
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Table 7.3: Characteristics of the treatment regimen among participants reporting high 

adherence and those reporting low adherence at 6 months (T3) 

Type of regimen H igh adherence 

n = 58 

Clinical trial Number (%) 30 (51 .7%) 

>=3 drugs Number (%) 25 (43 .1%) 

Contains PI Number (o/o) 1 1  (1 9.0o/o) 

Low adherence 

n = 28 

5 (17.9%) 

21 (75.0o/o) 

1 1  (39.3%) 

p 

p<0.005 

p<0.005 

p<0.05 

Caution should be exercised when drawing conclusions from these results, since all regimen 

variables were strongly associated with having previous experience of antiretroviral treatment. 

The majority of clinical trials available to patients at the time of recruitment were recruiting 

antiretroviral na'fve patients. In this study previously narve patients were significantly more 

l ikely to have been recruited to a clinical trial than those who had previously been prescribed 

antiretrovirals (x2= 23.6, df = 1 ,  p<0.001 ; OR = 0 .05 (Cl = 0.01 -0 .21 ). Consistent with 

prescribing guidelines at the Brighton clinic at the time of the study, the majority of previously 

narve patients initiating HAART were offered a two-medicine combination of Combivir and 

Effavirenz, while those starting their second or subsequent treatment would usually need to 

take combinations entail ing more medicines, since few combination drugs were available. 

Indeed, patients taking two medicines were significantly more l ikely to have been previously 

nai"ve to antiretrovirals compared to those taking more than two <x2= 1 8.0, df = 1 ,  p<0.001 ; 

OR =9. 1 ; Cl=3.0 - 27.4 ). Final ly, in l ine with current BHIVA guidelines, most previously na'fve 

patients in the UK are offered an NNRTI based regimen, while subsequent therapies may 

contain a protease inhibitor (SH IVA, 2003). In the current study, those taking a protease 

inhibitor were significantly more l ikely to have been prescribed antiretroviral treatment in the 

past compared to those not taking a protease inhibitor <x2= 32.5, df = 1 ,  p<0.001 ; OR = 27.4; 

C l=7.0-1 07.9). 
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7.5.5.3 Negative affect 

Table 7.4 shows HADS depression and anxiety scores for high and low adherence groups. 

Depression and anxiety at baseline were significant predictors of adherence at six months. 

Those reporting high adherence at six months had significantly lower depression scores (t = -

2.8,  df = 84, p<0.01 )  and lower anxiety scores (t = -3.2, df = 84, p<0.005) at baseline when 

compared to those reporting low adherence at six months. 

Table 7.4: Baseline depression and anxiety among participants reporting high 

adherence and those reporting low adherence at 6 months (T3) 

High adherence 

Mean SD 

Depression 4.8 

Anxiety 7.1 

(4.1 )  

(4.6) 

7.5.5.4 Beliefs about HAART 

Low adherence 

Mean SD 

7.6 

10.5 

(5.0) 

(5.1)  

-2.8 

-3.2 

p 

<0.01 

<0.005 

Research Question 1 :  Do beliefs about HAART, elicited before starting treatment, 

predict subsequent adherence? 

To answer this question the following hypothesis was tested: 

Hypothesis 1 :  Patients' beliefs about their personal necessity and concerns about 

potential adverse effects of HAART, elicited before starting treatment, will predict 

adherence after six months of taking HAART. Specifically low adherence will be 

predicted by: 

H1 .1 Doubts about personal necessity for HAART 

H1 .2 Stronger concerns about potential adverse effects of taking HAART 

Table 7.5 shows means and standard deviations for BMQ and Sensoma scores for 

participants reporting high adherence and those reporting low adherence at T3. Contrary to 
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H1  . 1 , baseline BMQ-Necessity scores did not significantly differentiate between those 

reporting h igh and those reporting low adherence at T3 (p>0 . 1  ) . However, in l ine with H1 .2, 

those in the low adherence group reported significantly stronger concerns about potential 

adverse effects from taking HAART compared to those in the high adherence group (F (1 ,84) 

= 7.2,  p<0.001 ) . 

After controlling for negative affect, there were no significant differences in perceptions of 

personal necessity for HAART or concerns about potential adverse effects between those 

who reported high and low adherence at six months (both p>0 . 1  ) . This suggests that the 

relationship between concerns and adherence may have been mediated by negative affect. 

When previous use of antiretroviral treatment was controlled in the analysis, the relationship 

between concerns and low adherence at six months remained significant, indicating that the 

result was independent of past treatment experience. 

Table 7.5: Basel ine beliefs about medicines among participants reporting high 

adherence and those reporting low adherence at 6 months (T3) 

Unadjusted Control for Control for 

scores negative affect past ARY 

Scale High Low F p F p F p 

adherence adherence 

BMQ-Necessity 4.0 (0.6) 3.8 (0.6) 2.6 >0.1 2.5 >0.1 2.1 >0.1 

BMQ-Concerns 2.9 (0.6) 3.3 (0.7) 7.2 <0.01 0.7 >0.1 3.6 <0.05 

BMQ-Overuse 3.0 (0.6) 3.0 (0.7) 0.04 >0.1 0.7 >0.1 0.0 >0.1 

Sen soma 2.0 (0.7) 2.4 (0.9) 4.0 <0.05 0.2 >0.1 0.6 >0.1 

7.5.5.5 Beliefs about medicines in general 

Relationships between beliefs about medicines in general at baseline and subsequent 

adherence are shown in Table 7 .5. There were no differences between h igh and low 

adherence groups in the extent to which they perceived medicines to be overused by doctors. 

However, ind ividuals who perceived themselves to be particularly vulnerable to adverse 
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reactions to medicines as a whole (as indicated by higher scores on the sensitive soma scale) 

were more likely to report low adherence after six months of treatment (F ( 1 ,84) = 4.0, 

p<0.05). This relationship was rendered insignificant when controlling both negative affect 

and past experience of antiretroviral treatment. Further analyses revealed that patients who 

had previously stopped antiretroviral treatment reported higher scores on the sensitive soma 

(mean = 2.6, SD = 0.8) compared to those who were previously na'lve to antiretroviral 

treatment (mean = 1 .9, SD = 0.6; t = -3.6, p<0.001 ). 

7.5.5.6 Perceptions of HIV 

Research Question 2: Do perceptions of HIV, elicited before starting HAART, predict 

subsequent adherence? 

To answer this question the following hypothesis was tested: 

Hypothesis 2: Low adherence at six months follow-up (T3) will be predicted by: 

H2.1 Reporting fewer and less severe HIV-related symptoms 

H2.2 Reporting less severe negative personal consequences associated with 

HIV 

H2.3 Anticipating greater improvement over time 

H2.4 Perceiving a more cyclical timeline 

H2.5 Perceiving less personal control over HIV 

H2.6 Doubting that HIV can be controlled by HAART 

H2.7 A more negative emotional representation of HIV 

H2.8 Less i l lness coherence (as indicated by a higher i l lness coherence 

score) 

In addition to IPQ-illness representations low adherence will be predicted by: 

H2.9 A more positive perception of physical health (as shown by a higher 

score on the SF-1 2 physical health scale) 
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Table 7.6: Baseline perceptions of HIV and self-rated health among participants 

reporting high adherence and those reporting low adherence at 6 months (T3) 

Unadjusted Control for Control for 

scores negative past ARV use 

affect 

High Low F p F p F 

adherence adherence 

HIV related symptoms 9.2 (5.9) 1 2.4 (6.5) 4.8 <0.05 0.3 >0.1 3.0 

Moderate-severe HIV symptoms 4.8 (4.7) 7.7 (5.2) 6.8 <0.01 0.7 >0.1 4.0 

Consequences 3.5 (0.8) 3.9 (0.8) 5.8 <0.05 0.7 >0.1 5.7 

Timeline 2.9 (1 .0) 3.5 (0.9) 6.8 <0.01 3.4 <0.05 6.2 

Cyclical timeline 3.2 (0.8) 3.7 (0.8) 7.3 <0.01 0.5 >0.1 4.4 

Personal control 3.9 (0.5) 3.7 (0.8) 1 .2 >0. 1  0.0 >0.1 2.6 

Treatment control 3.9 (0.5) 3.7 (0.7) 2.6 >0. 1  0.6 >0.1 1 .7 

Coherence 2.5 (0.7) 2.6 (1 .0) 0.2 >0.1 1 .4 >0.1 1 .0 

Emotional representations 3.3 (0.9) 3.4 (1 .0) 0.6 >0.1 5.5 <0.05 1 .0 

Self-rated physical health 42.3 (1 1 .4) 36.8 (1 0.8) 4.4 <0.05 0.5 >0.1 4.4 

Means and standard deviations for baseline perceptions of HIV and self-rated health among 

low and high adherence groups are shown in Table 7.6. Contrary to hypothesis H2. 1 , low 

adherence at T3 was associated with a greater frequency of HIV-related symptoms (F (1 ,84) 

= 4.8, p<0.05) and with a greater frequency of HIV-related symptoms rated moderate, severe 

or very severe (F ( 1 ,84) = 6 .8,  p<0.01 ) . Furthermore, contrary to hypotheses H2.2 and H2.3, 

participants who reported low adherence at T3 perceived more severe social and 

psychological consequences associated with HIV (F ( 1 ,84 = 5.8, p<0.05) and were less likely 

to perceive that their il lness would improve in time (F (1 ,84) = 6.8, p<0.01 ) . Those reporting 

low adherence were also more l ikely to report that their symptoms were cyclical in nature (F  

(1 ,84) = 7 .3 , p<0.01 ) .  
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Participants reporting low adherence did not differ significantly from those reporting h igh 

adherence in the extent to which they perceived H IV to be amenable to control : contrary to 

expectations neither perceptions of personal control (H2.5) nor perceptions of treatment 

control (H2.6) at baseline predicted adherence {both p>0.1 ). Low and high adherence groups 

did not differ in the degree to which they held a coherent picture of their il lness (H2.8) or in the 

extent to which participants held a negative emotional representation of their condition (H2.7) 

{both p>0 . 1  ). 

Contrary to the d irection of results predicted by H2.9, those in the low adherence group at T3 

perceived themselves to be in poorer physical health at baseline (as indicated by a lower 

score on the SF-1 2 physical health scale: F (1 ,84) = 4.4, p<0.05). 

7.5.5.6.1 Relationships between i l lness perceptions and adherence when 

control l ing for negative affect 

When HADS depression and anxiety were controlled in the analyses, HIV-related symptoms, 

consequences, cyclical timeline and self-rated physical health were no longer significant 

predictors of adherence (all p>0.1  ), indicating that depression and anxiety mediate the 

relationship between these baseline bel iefs and subsequent adherence. Timeline remained a 

significant predictor of adherence, with those in the high adherence group reporting more 

optimism that their condition would improve with time prior to initiating HAART (F (1 ,82) = 

3 .42, p<0.05). When control l ing for depression and anxiety, a significant d ifference emerged 

between those in h igh and low adherence groups in terms of emotional representations of 

HIV (F (1 ,82) = 5.45, p<0.05): those reporting low adherence at T3 reported a more negative 

emotional reaction to their diagnosis at basel ine. 

7.5.5.6.2 Relationships between i l lness perceptions and adherence when 

controll ing for past experience of antiretrovirals 

When control l ing for the possible influence of past treatment experience, low adherence at six 

months remained significantly associated with baseline perceptions of more severe 

consequences (F  ( 1 ,  83) = 5.65, p<0.05), a more negative timeline (F (1 ,83) = 6.23, p<0.05), 
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a more cyclical timeline (F (1 , 83) = 4.38, p<0.05), perceiving a greater frequency of moderate 

to severe H IV related symptoms (F  ( 1 , 83) = 4.05, p<0.05) and poorer self-rated physical 

health (F ( 1 ,83) = 4.4, p<0.05). The frequency of H IV related symptoms per se no longer 

predicted adherence, suggesting that having past experience of antiretroviral treatment may 

have mediated th is relationship. 

7.5.5.7 Negative affect as a mediator between perceptions of HIV/HAART and 

adherence 

Research question 3: Does negative affect (depression and anxiety) mediate the 

relationship between i l lness and treatment perceptions and adherence? 

To answer this question the following hypotheses were tested : 

H3.1 The relationships between i l lness perceptions and adherence will be 

mediated by negative affect 

H3.2 The relationships between treatment perceptions and adherence will be 

mediated by negative affect 

The analyses in the preceding sections have shown that depression and anxiety were 

significantly related to adherence, and that controll ing for depression and anxiety eliminated 

many of the relationships between illness and treatment perceptions and adherence. In order 

to directly test the mediational hypotheses above, it was necessary to show the following 

(Baron & Kenny, 1 996): 

1 .  The belief variable was significantly related to negative affect (see Table 7.7) 

2. Negative affect was significantly related to adherence (see Table 7.4) 

3. The belief variable was significantly related to adherence (see Table 7.8) 

4. When controlling for negative affect, the belief variable was no longer related to 

adherence (see Table 7.8) 
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Table 7.7: Relationships between beliefs (il lness and treatment perceptions) and 

negative affect (depression and anxiety) 

Anxiety Depression 

p p 

HIV related symptoms 0.53 <0.001 0.46 <0.001 

Moderate-severe H IV symptoms 0.54 <0.001 0.49 <0.001 

Consequences 0.58 <0.001 0.64 <0.001 

Timeline 0.21 <0.05 0.38 <0.001 

Cyclical timeline 0.62 <0.001 0.53 <0.001 

Personal control -0.28 <0.01 -0.42 <0.001 

Treatment control -0.36 <0.001 -0.47 <0.001 

Coherence 0.31 <0.005 0.54 <0.001 

Emotional representations 0.63 <0.001 0.58 <0.001 

Self-rated physical health -0.34 <0.005 -0.42 <0.001 

BMQ-Necessity -0.05 >0.1 -0.02 >0.1 

BMQ-Concerns 0.54 <0.001 0.61 <0.001 

BMQ-Overuse 0 .09 >0.1 0.24 <0.05 

SEN SOMA 0.45 <0.001 0.38 <0.001 

7.5.5.7.1 Does negative affect mediate the relationship between treatment 

perceptions and adherence? 

Table 7.8 shows relationships between bel iefs about HAART and adherence when controlling 

for depression and anxiety. Consistent with H3. 1 ,  negative affect mediated the relationsh ip 

between concerns and adherence and between SENSOMA and adherence. When controlling 

for anxiety and depression, concerns about potential adverse effects and perceiving oneself 

to be at heightened sensitivity to the adverse effects of medicines no longer significantly 

predicted adherence. When controlling for negative affect, bel iefs about personal necessity 

for HAART and the perception that medicines in general are over-prescribed remained 

unrelated to adherence. 
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Table 7.8 : Relationships between beliefs (i l lness and treatment perceptions) and 

adherence showing unadjusted scores and control l ing for negative affect (depression 

and anxiety) 

Unadjusted scores Control for NA 

p rp p 

H IV related symptoms 0.24 <0.05 0.08 >0.1 

Moderate-severe HIV symptoms 0.27 <0.01 0.06 >0. 1 

Consequences 0.25 <0.05 0 .08 >0.1 

Timeline 0.28 <0.01 0.22 <0.05 

Cyclical timeline 0.28 <0.01 0.07 >0.1 

Personal control -0. 14  >0.1 -0.05 >0.1 

Treatment control -0. 1 8  >0.1 -0.08 >0.1 

Coherence 0.05 >0.1 -0. 1 6  >0.05 

Emotional representations 0 .09 >0.1 ·0.22 <0.05 

Self-rated physical health -0.22 <0.05 -0.64 >0.1 

BMQ-Necessity -0. 1 7  >0.05 -0. 1 7  >0.05 

BMQ-Concerns 0.28 <0.01 0 . 12  >0.1 

BMQ-Overuse -0.03 >0.1 -0. 1 4  >0.1 

SEN SOMA 0.24 <0.05 0.06 >0.1 

7.5.5.7.2 Does negative affect mediate the relationship between i l lness 

perceptions and adherence? 

Table 7.8 shows relationships between illness perceptions and adherence when controlling 

for negative affect. Many of the previously seen relationships between i l lness perceptions and 

adherence were rendered insign ificant when anxiety and depression were partialled out of the 

analyses. Adherence remained significantly associated with timeline scores. It also became 

significantly associated with emotional representations, suggesting that depression and 

anxiety had previously obscured this relationship. Previously significant associations between 

adherence and symptoms, consequences, cyclical timeline and self-rated health no longer 

reached statistical significance when controlling for anxiety and depression in the analyses. 

Personal control, treatment control and coherence remained unrelated to adherence. 
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7.5.6 Antecedents of necessity and concerns 

Research question 4: Are perceptions of HIV and physical health related to perceptions 

of personal necessity for HAART and concerns about adverse effects in a way that is 

consistent with hypotheses generated by the extended SRM (Horne 2003)? 

To achieve this aim the following hypotheses were tested : 

Hypothesis 4: Higher perceived necessity for HAART wil l  be associated with: 

H4.1 lower subjective assessment of physical health (SF-12 physical health 

score) 

H4.2 more frequent/severe HIV-related symptoms 

H4.3 perceiving greater negative consequences of HIV 

H4.4 anticipating less improvement over time 

H4.5 perceiving a more cyclical timeline 

H4.6 perceiving more personal control over HIV 

H4.7 greater conviction that the progression of HIV can be controlled by 

HAART 

In addition, necessity bel iefs may be associated with feedback about disease progression 

obtained from laboratory test results .  Results from a qual itative study (Cooper et al . ,  2002b) 

showed that patients who accepted HAART following a clin ically indicated treatment 

recommendation tended to express views consistent with the prescribing guidelines for 

HAART, where CD4 count was associated with perceptions of need for treatment. It was 

therefore hypothesised that necessity beliefs would be related to clinical indicators of disease 

progression . Specifical ly, higher perceived necessity will be related to: 

H4.8 lower CD4 count 

H4.9 h igher viral load 
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Hypothesis 5: Stronger concerns about potential adverse effects of HAART will be 

associated with: 

H5.1 patients' perceptions of being personally susceptible to the adverse 

effects of medicines in general (higher SENSOMA score) 

H5.2 holding negative beliefs about medicines in general (higher BMQ· 

General overuse and higher BMQ-General harm scores) 

7.5.6.1 Predictors of necessity at baseline 

7.5.6.1 .1 Relationships between necessity beliefs and perceptions of HIV 

Table 7 .9 shows correlations between beliefs about HAART and perceptions of H IV. In l ine 

with H4.1 , there was a significant negative correlation between self-rated physical health and 

necessity beliefs (r = -0.37, df = 85, p<0.001 ), ind icating that those who perceived themselves 

to be in poorer physical health were more convinced of their personal need for treatment. 

Contrary to H4.2, neither the frequency nor the severity of H IV related symptoms was 

associated with patients' perceptions of their personal necessity for HAART (p>0 . 1  ). Contrary 

to Hypotheses H4.3-H4.6, there were no significant relationships between necessity bel iefs 

and consequences, timeline, cyclical timeline or personal control over HIV (all p>0 . 1  ). In l ine 

with H4.7, there was a significant positive correlation between the degree to which patients 

felt that HAART would be effective in control l ing HIV and their perception of personal 

necessity for the treatment (r = 0.45, df = 85, p<0.001 ) . 

Relationships between necessity bel iefs and perceptions of H IV controlling for negative affect 

When the analyses were repeated control ling for negative affect (HADS depression and 

anxiety}, treatment control (r = 0.52, df = 82, p<0.001 )  and subjective rating of physical health 

(r = -0.43, df = 82, p<0.001 ) remained significantly associated with necessity beliefs . 
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Table 7.9: Correlations between necessity beliefs and perceptions of HIV 

Scale 

I PQ 

IPQ 

IPQ 

IPQ 

IPQ 

IPQ 

IPQ 

I PQ 

I PQ 

SF12 

7.5.6.1 .2 

Unadjusted Control for 

scores negative affect 

p rp p 

H IV related symptoms 0.08 >0. 1 0 . 1 1 >0. 1 

Moderate-severe H IV symptoms 0.06 >0.1 0. 1 0  >0.1 

Consequences 0.07 >0.1 0. 1 0  >0.1 

Timeline -0. 14 >0. 1  -0. 1 6  >0. 1  

Cyclical timeline 0.00 >0. 1  0.05 >0.1 

Personal control 0 . 1 8  >0.1 0 . 19  >0.05 

Treatment control 0.45 <0.001 0.52 <0.001 

Coherence -0.07 >0.1 -0.06 >0.1 

Emotional representations -0.02 >0.1 -0.00 >0.1 

Physical health -0.37 <0.001 -0.43 <0.001 

Relationships between necessity beliefs, clin ical and demographic 

variables and negative affect 

Table 7 . 1 0  shows relationships between necessity bel iefs, clinical and demographic variables 

and negative affect. Contrary to H4.9, necessity bel iefs were not significantly associated with 

viral load (log10}. There was a trend for higher necessity beliefs among those with a lower 

CD4 count, although this relationship did not reach significance at the 5% level (r = -0.21 , df = 

85, p<0 . 1  ) . In addition , there was a significant negative correlation between necessity and the 

number of months since diagnosis (r = -0.28, df = 85, p<0.01 ) indicating that participants who 

had been d iagnosed with H IV for a longer period of time were more likely to doubt their 

personal need for treatment. Necessity bel iefs were not significantly associated with age, 

previous use of antiretrovirals, CDC symptom classification or negative affect (all p>0 . 1  ) . 
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Table 7.10 :  Relationships between necessity beliefs, clinical and demographic 

variables and negative affect 

Age 

CD4 count (log10) 

Viral load (10910) 
Months since diagnosis of HIV 

Previous use of antiretrovirals 

HADS Depression 

HADS Anxiety 

CDC symptom classification 

BMQ Necessity 

Unadjusted BMQ-necessity scores 

0 . 10  

-0.21 

0. 18  

-0.28 

-0.08 

-0.02 

-0.05 

Asymptomatic 

Mean SD 

3.91 0.58 

p 

>0.1 

<0.1 

>0.1 

<0.01 

>0.01 

>0.1 

>0.1 

Symptomatic 

Mean SO 

3.81 0.57 

7.5.6.1 .3 Independent predictors of baseline necessity beliefs 

AIDS 

Mean SO 

4.03 0.66 

In order to isolate independent predictors of necessity bel iefs, variables were entered into a 

stepwise linear regression. The results of this analysis are shown in Table 7 . 1 1 .  The eSRM 

(Horne, 1 997; 2003) asserts that necessity beliefs are influenced by patients' beliefs about 

their illness. In order to control for possible interference by other variables, the analysis was 

conducted entering clinical and demographic variables on the first step, depression and 

anxiety on the second step and illness perceptions on the third step. In order to reduce the 

number of variables included in the analysis, only illness perceptions, clinical and 

demographic variables that were associated with adherence in the bivariate analyses were 

included . Overall this model accounted for 49% of the variance in necessity beliefs. Clin ical 

variables accounted for 1 1  % of the variance in necessity beliefs.  Number of months since HIV 

diagnosis was the only significant independent predictor within this group (beta = -0 .22 

p<0.01 ) . Negative affect accounted for only a further 2% of variance. Neither depression nor 

anxiety were significantly associated with necessity beliefs. In line with the eSRM, the majority 

(36%) of the variation in necessity scores was explained by illness perceptions and self-rated 
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physical health. Specifically, IPQ-treatment control (beta = 0.54, p<0.001 ) and SF-12  physical 

health (beta = -0.38, p<0.001 ) emerged as sign ificant independent predictors of necessity. 

Overall ,  these results provide support for the eSRM, and suggest that patients' models of HIV 

are more influential in determining their perceptions of personal necessity for treatment than 

clin ical indicators of disease progression. 

Table 7 . 1 1  : Stepwise l inear regression: Predictors of basel ine necessity beliefs 

Variable R2 Adjusted Sig d R2 13 p 

R2 

Block 1 :  Clinical variables 0.1 1 0.09 <0.005 0.1 1 

Time HIV -0.22 <0.01 

CD4 count (log 10) 

Block 2: Negative affect 

Anxiety 

Depression 

Block 3: I l lness representations 

0.13 0.08 

0.49 0.45 

-0. 1 2  >0.1 

<0.05 0.02 

-0. 1 2  >0.1 

0 . 18  >0.1 

<0.001 0.36 

Treatment control 0.54 <0.001 

Physical health -0.38 <0.001 

7.5.6.2 Correlates of concerns at baseline 

Hypothesis 5: Stronger concerns about potential adverse effects of HAART will be 

associated with: 

H5.1 perceptions of being personally susceptible to the adverse effects if 

medicines in general (higher SENSOMA score) 

H5.2 holding negative bel iefs about medicines in general (higher BMQ

General overuse and higher BMQ-General harm scores) 
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In addition to perceptions of more general classes of treatment, it is proposed that concerns 

about potential adverse effects of taking HAART stem from negative previous experiences of 

antiretroviral treatment (Cooper et al . ,  2002). It is therefore expected that low adherence will 

be associated with : 

H5.3 having stopped a previously prescribed regimen of antiretroviral 

treatment 

7.5.6.2.1 Relationships between concerns about HAART and beliefs about 

medicines in general 

Correlations between concerns about HAART and beliefs about medicines in general are 

shown in Table 7. 1 2 . In l ine with H5.1  and H5.2, there were significant positive correlations 

between concerns about potential adverse effects of taking HAART and both a general 

perception of being personally susceptible to adverse effects of taking medicines (r = 0.55,  

p<0.00 1 ), and the perception that medicines are over-prescribed by doctors (r = 0 .34, 

p<0.005). 

7.5.6.2.2 Relationships between concerns about HAART and beliefs about 

medicines in general controlling for negative affect 

The relationships between concerns about HAART and a general perception of being 

personally susceptible to adverse effects of taking medicines (r = 0.39, p<0.00 1 )  and the 

perception that medicines are over-prescribed by doctors (r = 0 .26, p<0.05) remained 

significant when controll ing for negative affect. 

7.5.6.2.3 Relationships between concerns about HAART and perceptions of H IV 

In addition to the relationships proposed in H5, significant positive correlations were observed 

between concerns and the frequency of H IV related symptoms (r = 0 .40, df = 85, p<0.001 ), 

the frequency of moderate to severe H IV related symptoms (r = 0.45, df = 85, p<0.001 ), 

perceiving more severe consequences associated with having H IV (r = 0 .53, df = 85, 

p<0.001 ) ,  perceiving a more negative timeline (r = 0.45, df = 85, p<0.001 ), perceiving a more 

cyclical timeline (r = 0 .45, df = 85, p<0.001 ) and hold ing a negative emotional representation 

of HIV (r = 0.60, df = 85, p<0 .001 ). There were significant negative correlations between 
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concerns and perceived personal control over HIV (r = -0.36, df = 85, p<0.001 ), beliefs about 

the effectiveness of HAART in controlling H IV (r = -0.47, df = 85, p<0.001 ) and perceiving a 

less coherent understanding of H IV (indicated by higher illness coherence scores) (r = 0.50, 

df = 85, p<0.001 ) . 

Table 7.12:  Relationships between concerns, perceptions of HIV and beliefs about 

medicines in general 

IPQ 

IPQ 

I PQ 

IPQ 

IPQ 

I PQ 

IPQ 

IPQ 

I PQ 

SF12 

BMQ 

7.5.6.2.4 

Unadjusted Controll ing for 

concerns scores negative affect 

p rp p 

HIV related symptoms 0.40 <0.001 0.07 >0 . 1  

Moderate-severe H IV symptoms 0.45 <0.001 0. 1 3 >0. 1  

Consequences 0.53 <0.001 0. 1 6 >0.1 

Timeline 0.45 <0.001 0.31 <0.005 

Cyclical timeline 0.45 <0.001 0 . 1 0  >0 . 1  

Personal control -0.36 <0.001 -0. 1 3  >0. 1  

Treatment control -0.47 <0.001 -0.25 <0.05 

Coherence 0.50 <0.001 0.27 <0.05 

Emotional representations 0.60 <0.001 0.31 <0.01 

Physical health -0. 1 7  >0. 1 0 . 14  >0. 1  

General overuse 0.34 <0.005 0.26 <0.05 

SENSOMA 0.55 <0.001 0.39 <0.001 

Relationships between concerns about HAART and perceptions of HIV 

control l ing for negative affect 

When control ling for negative affect, several of the relationships previously observed between 

concerns and il lness perceptions no longer reached statistical significance. Symptoms, 

consequences, cyclical timeline and personal control were no longer sign ificantly related to 

concerns (all p>0 . 1  ). However, the previously observed correlations between concerns and 
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timeline, treatment control , coherence and emotional representations were reduced in size 

but remained significant (all <0.05; see table 7 . 1 2), suggesting that these relationships were 

independent of negative affect. 

7.5.6.2.5 Relationships between concerns about HAART, clinical and 

demographic variables and negative affect 

Relationships between clinical and demographic variables and concerns about HAART were 

assessed using Pearson's correlations. Contrary to H5.3, concerns were not related to having 

previously been prescribed antiretroviral treatment (p>0.1  ) . Age was sign ificantly associated 

with concerns, specifically younger participants were more suspicious of their treatment (r = -

0.23, df = 85, p<0.05). Concerns were not associated with clin ical markers of disease 

progression. There were positive correlations between concerns and depression (r = 0.61 , df 

= 85, p<0.001 ) and anxiety (r = 0.54, df = 85, p<0.001 ) , indicating that patients reporting more 

negative affect had stronger concerns about their treatment. 

Table 7.1 3: Relationships between concerns, clinical and demographic variables and 

negative affect 

Age 

CD4 count (10910) 
Viral load (10910) 
Months since diagnosis of H IV 

Previous use of antiretrovirals 

HADS Depression 

HADS Anxiety 

BMQ Concerns 

Unadjusted BMQ-concerns scores 

-0.23 

0 . 1 1 

0 . 10  

0 . 15  

0 . 1 5  

0.61 

0.54 

Asymptomatic 

Mean SD 

3.02 0.63 

p 

<0.05 

>0. 1  

>0.1 

>0.1 

>0.1 

<0.001 

<0.001 

Symptomatic 

Mean SD 

3 . 10  0.54 

AIDS 

Mean SD 

3.00 0.79 
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7.5.6.2.6 Independent predictors of concerns about potential adverse effects of 

HAART 

Stepwise l inear regression was used to isolate independent correlates of concerns. The 

results of this analysis are shown in Table 7. 1 4. In order to reduce the number of variables 

entered into the analyses, only those that predicted concerns independently of negative affect 

in the bivariate analyses were included . Age was entered on Step 1 ,  depression and anxiety 

on Step 2, treatment control, timeline, emotional representations and illness coherence on 

Step 3, and SENSOMA and general overuse on Step 4. The model accounted for 54% of the 

variance in concerns scores. Age accounted for 7% of variance in concerns, however in the 

final model age did not emerge a sign ificant independent predictor of concerns (p>0 . 1  ) .  

Depression and anxiety were entered on the second step and accounted for a further 38% of 

variance, although again, neither reached statistical significance in the final model (p>0 . 1  ) ,  

indicating shared variance with other measures. Il lness perceptions (timeline, coherence, 

emotional representations and treatment control) were entered on Step 3 and accounted for a 

further 9% of the variance. There was a trend for timeline (beta = 0 . 1 6, p<0. 1 )  and coherence 

(beta = 0 .22, p<0. 1 )  to be associated with concerns, however treatment control and emotional 

representations did not significantly predict concerns (p>0 . 1  ). 

Finally beliefs about medicines in general (general overuse and SENSOMA) were added on 

step 4, accounting for a further 5% of the variance in concerns. The perception of being 

particularly sensitive to adverse effects of taking medicine (SENSOMA scores) emerged as 

the only statistically significant independent predictor of concerns (beta = 0 .30, p<0.01 ), 

ind icating that participants who bel ieve they have a heightened sensitivity to medicines as a 

whole are l ikely to harbour strong concerns about the potential adverse effects of taking 

HAART. 
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Table 7.1 4: Stepwise l inear regression: Predictors of baseline concerns 

Variable 

Block 1 :  Clinical/ demographics 

Age 

Block 2: Negative affect 

Anxiety 

Depression 

Block 3: I l lness representations 

Timeline 

Treatment control 

Coherence 

Emotional reps 

Block 4: General medicine beliefs 

Overuse 

SENSOMA 

7.6 Discussion 

R
2 

0.07 

0.45 

0.54 

0.66 

Adjusted Sig 6. R2 

R
2 

0.06 <0.05 0.07 

0.43 <0.001 0.38 

0.49 <0.05 0.09 

0.57 <0.001 0.05 

� p 

-0.09 >0.1 

0.1 1 >0.1 

0 . 18  >0.1 

0.1 6  <0.1  

-0.07 >0.1 

0.22 <0.1 

0.03 >0.1 

0.07 >0.1 

0.30 <0.01 

The aim of this study was to twofold: first, to explore the abil ity of patients' perceptions of HIV 

and HAART, el icited before in itiating a new HAART regimen, to predict subsequent 

adherence, and second, to examine relationships between perceptions of H IV and beliefs 

about HAART stemming from the SRM (Leventhal et a l . ,  1 980) and the extended SRM 

proposed by Horne (1 997, 2003). 

7.6.1 Patterns of adherence over time 

There was a significant decrease in adherence over fol low-up, with the number of participants 

reporting low adherence increasing from only twelve percent at one month to a third by the 
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six-month follow-up. Consistent with previous research (Paterson et al . ,  2000), low adherence 

to HAART was associated with sub-optimal clinical outcome. Only a third of participants who 

reported low adherence at three months obtained an undetectable viral load at six months, 

compared to three quarters of those who reported high adherence. These results confirm the 

util ity of the adherence measure used within the study and reinforce the need for an unusually 

high level of adherence to HAART to ensure clinical efficacy. Although rates of adherence 

remained high until the three-month follow-up, the results suggest that interventions to 

support adherence in order to ensure clinical efficacy (undetectable viral load after six months 

of treatment with HAART) should begin as soon as patients initiate treatment, since low 

adherence as early as one month was predictive of clinical 'failure' (detectable viral load) at 

six months. 

7.6.2 Baseline beliefs about HAART and subsequent adherence 

7.6.2.1 Concerns about potential adverse effects of taking HAART 

Consistent with expectations, possessing strong concerns about potential adverse effects of 

taking HAART before initiating treatment was a significant predictor of subsequent low

adherence. This finding is in accordance with cross-sectional research which has found that 

patients who hold negative views about their antiretroviral treatment are less l ikely to adhere 

(Horne et al . ,  in press; Catz et al . ,  2000; Siegel et al . ,  2000; Siegel et al . ,  1 999; Aversa & 

Kimberlain, 1 996), and extends previous findings by emphasising the relevance of patients' 

concerns about HAART before they initiate treatment to later adherence. This finding 

emphasises the importance of eliciting and addressing patients' concerns about HAART 

before they initiate treatment. The results suggest that concerns about a wide range of 

adverse effects are relevant, including the possibil ity of side effects and negative long-term 

consequences of taking treatment as well as worries about the difficulty of keeping to a rigid 

treatment regime and more abstract concerns about the stigma associated with taking 

HAART. 

As having previous experience of antiretroviral treatment was a strong predictor of adherence 

in this study, the analyses of the relationships between concerns and adherence were 
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repeated controlling for this variable. Controll ing for the possible influence of previous 

antiretroviral treatment did not eliminate the relationship between baseline concerns about 

HAART and low adherence, therefore the results suggested that the association could not be 

explained in terms of negative previous experience of taking HAART. Indeed, contrary to 

expectations derived from the extended SRM (Horne, 2003), concerns about HAART were 

not related to having had previous experience of treatment. Unfortunately, reasons for 

stopping previous antiretroviral treatments were not ascertained as part of this study, and it is 

possible that some participants stopped previous treatments for positive reasons, such as 

feel ing better or on the advice of a clinician.  Further research is required in order to determine 

whether previous negative experiences of treatment are related to stronger concerns about 

subsequent antiretroviral treatment regimens. 

Controll ing for negative affect in the analyses eliminated the significance of the relationsh ip 

between baseline concerns and adherence. Since there was a strong correlation between 

concerns and negative affect, and between negative affect and adherence, it was concluded 

that negative affect mediates the relationship between concerns and adherence. This finding 

raises the question of whether interventions to increase adherence to HAART should focus on 

addressing patients' concerns about adverse effects, or whether they should focus on 

reducing anxiety and depression to ameliorate concerns and improve subsequent adherence. 

It should be noted that the findings of this study do not clarify the nature of the relationsh ip 

between concerns and negative affect. While negative affect could lead to a higher level of 

concern about treatment, holding concerns about a prescribed treatment could lead to high 

levels of depression and anxiety. Since negative affect and treatment perceptions were 

measured at the same assessment, it was not possible to tease out causal mechanisms. 

Either way, over three-quarters of patients held strong concerns about HAART prior to 

initiating their treatment which should be el icited and addressed in order to ensure high 

adherence and subsequent clinical benefit. The role of negative affect as a mediator between 

beliefs and adherence is further addressed in Section 7.6 .5 of this discussion. 
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7.6.2.2 Perceptions of personal necessity for HAART 

Participants' bel iefs about their personal necessity for HAART were high at baseline. The vast 

majority of participants starting HAART perceived their treatment to be necessary (all but one 

participant reporting scores over the scale mid-point) and it is perhaps not surprising that 

necessity beliefs did not predict subsequent adherence. These findings are contrary to those 

of cross sectional studies conducted across a range of il lness conditions (Horne & Weinman, 

1 999, 2002; Llewellyn et al., 2003) in which strong perceptions of personal necessity for 

treatment were related to high rates of adherence. They suggest that the relationships 

observed in cross-sectional studies may be due to the closer temporal proximity of adherence 

and belief measures. Rather than causing future adherence problems, necessity bel iefs may 

be the result of non-adherence, in that patients might report bel iefs that are congruent with 

their behaviour. Alternatively, perceptions of personal necessity for treatment might decline 

over time and predict adherence. Study 3 will monitor changes in necessity beliefs over time, 

in order to assess whether a decrease in perceived need for HAART is associated with 

subsequent low adherence, as predicted by an extended self-regulatory model (Horne, 2003). 

The study will also investigate predictors of change in patients' perceptions of necessity for 

HAART over time. 

7.6.3 Relationships between perceptions of HIV and subsequent adherence to 

HAART 

Low adherence at six months was predicted by illness identity (both frequency of symptoms 

per se, and frequency of moderate-severe symptoms), consequences, timeline and cyclical 

timeline at baseline, while personal control, treatment control, coherence and emotional 

representations were not associated with subsequent adherence. Within a 'common sense' 

model of adherence (SRM: Leventhal, 1 982), more negative illness representations are 

proposed to predict h igher adherence, so that a person who is experiencing more frequent, 

persistent and severe symptoms or who believes the consequences of their condition to be 

more catastrophic will be more likely to adhere to their prescribed medication. However, the 

current study showed that in contrast with expectations proposed by the SRM, those with 

more negative perceptions of their il lness before initiating treatment (perceiving more and 
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more severe symptoms, more negative consequences associated with HIV, and a more 

chronic timeline and more cyclical symptoms) were more l ikely to be subsequently non

adherent. 

One explanation for these findings might be that the relationship between negative illness 

perceptions and adherence is mediated by negative affect. Indeed, there were positive 

correlations between negative affect and identity, timeline and consequences, and negative 

correlations among negative affect and control bel iefs . Furthermore, when depression and 

anxiety were partialled out of the analyses, only the relationship between timeline and 

adherence remained sign ificant, showing that negative affect mediated the relationships 

between adherence and identity, consequences and control beliefs. The role of negative 

affect as a mediator is addressed in Section 7.6.5 of this discussion. 

After control l ing for negative affect, the relationship between perceiving a more chronic 

timeline and low adherence remained statistically significant. A possible reason for the 

difference between the results of the current study and those of studies conducted with 

patients with other i l lnesses (e.g. asthma: Horne & Weinman, 2002) is that an adapted 

timeline scale was used in this study. While timeline has typically been conceptualised as the 

extent to which an individual perceives their condition to be chronic or acute, the scale was 

modified for the present study and comprised a single item, 'my illness will improve in time'. 

Given that the participants included in this study had recently decided to accept a treatment 

offer and were about to in itiate HAART, endorsement of this item may represent an optimistic 

attitude towards the benefits of treatment (or treatment efficacy). Viewing the 'timeline' item in 

this light makes sense in terms of previous research, which shows that optimists perform 

health promoting behaviour, including adherence to treatment, more often than pessimists 

(Scheier & Carver, 1 985; Scheier et al . ,  1 989; Taylor et al . ,  1 992; Mann, 2001 ). 
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7.6.4 Relationships between beliefs about medicines in general and subsequent 

adherence to HAART 

Possessing the belief that medicines in general are over-prescribed by doctors was not 

directly related to adherence to HAART. However, there was a negative relationship between 

scores on the Sensitive Soma scale and adherence, with participants reporting low adherence 

at the six month perceiving themselves to be more susceptible to adverse effects of 

medicines as a whole before starting treatment. Interestingly, this relationship no longer 

reached statistical significance when control ling for past experience of antiretroviral treatment. 

This might be because participants who experience adverse effects from taking HAART on 

repeated occasions perceive themselves to be particularly vulnerable to adverse reactions to 

medicines in general and respond by not taking their treatment. This hypothesis could not be 

tested in the current study, as there was no information regard ing reasons for stopping 

previous treatments. Negative affect was also found to mediate the relationship between 

SENSOMA scores and adherence. The role of negative affect is d iscussed below. 

7.6.5 The role of negative affect in relationships between beliefs and adherence 

Consistent with hypotheses, negative affect mediated many of the relationships between 

perceptions of illness and treatment and adherence. However, there are several reasons why 

the observed relationships between beliefs and adherence should not be dismissed as merely 

a symptom of a more general negative mood. Firstly, since negative affect, il lness perceptions 

and beliefs about HAART were measured cross-sectionally in the current study, it was not 

possible to deduce the direction of the relationsh ip. It is possible that negative cognitive 

processes preceded depression (Smith et al . ,  1 994), thus harbouring negative perceptions of 

HIV may lead to both negative affect and non-adherence. Secondly, the majority of 

participants did not meet the suggested cut-off scores for probable clinical disorder of 

depression or anxiety, so it would be inaccurate to assume that a clin ical diagnosis of 

depression or anxiety disorder accounts for the relationship between il lness perceptions and 

adherence. Indeed there is no evidence to date that treatment for depression or anxiety 

changes il lness perceptions, although treating depression has shown to improve adherence 

to interferon treatment among patients with multiple sclerosis (Mohr et al . ,  1 999). Finally, a 
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high level of depressive symptomatology has been noted among people who have been 

diagnosed with HIV (Cruess et a l . ,  2003; Starace et al . ,  2002). There are many facets of HIV 

that might be relevant to the aetiology of depression among HIV positive adults including 

psychological influences stemming from the diagnosis, onset of symptoms, progression of 

disease, young age and associated rejection by family, society and work (Maj, 1 990). 

Receiving a recommendation of HAART usually means that there has been recent 

deterioration in health, a decrease in CD4 count indicating viral progression, or a recent 

diagnosis of H IV at a stage at which the disease necessitates treatment. Patients' perceptions 

of their il lness and treatment at this time may well contribute to a negative mood state prior to 

initiating HAART and may be a valid target for intervention to both improve mood and 

subsequent adherence problems. 

7.6.6 Clinical and demographic predictors of adherence 

7.6.6.1 Previous experience of antiretroviral treatment 

Being na"fve to antiretroviral therapy was the strongest independent predictor of adherence in 

the current study. Patients who had previously been prescribed antiretroviral treatment were 

about eight times as likely to report low adherence to HAART after six months of treatment 

compared to those who were previously na"fve to antiretrovirals, and were more l ikely to have 

a poor clin ical outcome in terms of detectable viral load. These findings concur with previous 

longitudinal research, which has identified higher adherence at follow-up among participants 

who were previously narve to antiretrovirals (Mannheimer et al . ,  2002; Carrieri et al . ,  2001 ; 

Duran et al . ,  2001 ). 

Several studies show that previous adherence is strong predictor of subsequent adherence. 

Matthews et al (2000) found that participants who were narve to antiretroviral treatment at 

study entry and those who reported high adherence to previous treatment at study entry were 

more adherent at follow-up. Spire et al. (2002) found that patients who indicated that they had 

had adherence problems in the past were more likely to be non-adherent. No information was 

available regarding reasons for stopping previous combinations in the current study, but it 
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could be speculated that the reasons for stopping previous antiretroviral treatment and for low 

adherence to the current combination may have been similar. 

It was hypothesised that having previous experience of taking antiretrovirals would be 

associated with stronger concerns about potential adverse effects before initiating another 

treatment. This hypothesis was based on the rationale that most people stop HAART of their 

own volition rather than under medical recommendation (personal communication, Fisher, 

2002). However, this hypothesis was not substantiated: there was no significant relationship 

between concerns and having previous experience of antiretroviral treatment. However, it is 

of note that having previous antiretroviral experience mediated the relationship between 

sensitive soma and adherence but not other relationships between adherence and il lness 

perceptions or other bel iefs about medicines. This suggests a possible mediational pathway 

between having previously used antiretrovirals and low adherence. Patients who have 

previously stopped antiretroviral treatment may see themselves as more vulnerable to the 

potential adverse effects of medicines as a whole, and be more l ikely to respond to this bel ief 

by m issing doses or stopping their treatment. Further research is required to establish the 

direction of causality, since perceiving oneself to be particularly sensitive to the effects of 

medicines may increase the likelihood of stopping HAART, on the other hand experiencing 

adverse effects from taking HAART may influence beliefs about a whole class of treatment. 

It is also of note that, consistent with prescribing gu idelines, participants who were initiating 

their second, third, fourth or fifth combination were taking more complicated regimens, with 

more drugs, and more l ikely to be taking a protease inhibitor. These regimen variables were 

also correlated with adherence. Unfortunately the sample in the current study was not large 

enough to explore the impact of regimen complexity on adherence among solely antiretroviral 

na"fve patients, although this presents an area of interest for future studies. 

7.6.6.2 Employment 

Consistent with previous studies (Gordillo et al . ,  2000; Ammassari et al . ,  2001 ; Schuman, 

2001 ; Wagner et al. , 2001 }, being in employment was associated with higher adherence to 

HAART. To date, the mechanisms linking unemployment to low adherence have received 
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l ittle investigation. It is l ikely that the links between employment and adherence go beyond 

practical barriers to drug taking within the workplace suggested by previous work (Chesney et 

al . ,  2000). In the current study there was a crude distinction between employment 

unemployment, with no further information on types of unemployment (for example whether 

the person was on sickness benefits, jobseeker's allowance, looking after dependents etc.) .  

Further research is required to explore possible psychological factors , such as depression 

and perceptions of i l lness, which might l ink unemployment and low adherence. 

7 .6.6.3 Duration of HIV diagnosis 

Participants who had been diagnosed with HIV for longer were also more l ikely to report low 

adherence. This result is in contrast to previous findings (e.g. Paterson et al . ,  2000) where 

participants who had been infected with H IV for a longer time showed h igher adherence rates 

according to MEMS Caps. Previous studies have found that patients who have been 

diagnosed with H IV for longer were more likely to decline a clinically recommended offer of 

HAART and were more sceptical of their personal need for treatment (Cooper et al . ,  2001 ). 

The nature of the relationship in the present study may be further explained in the l ight of a 

qualitative study, where patients who had been diagnosed with HIV for a number of years 

often explained that their concerns about HAART stemmed from early negative experiences 

of H IV treatments such as AZT monotherapy (Cooper et al . ,  2002). The l ink between time 

s ince d iagnosis and adherence warrants further investigation. 

7.6.6.4 Age 

There was also a weak positive relationsh ip between age and adherence, where older 

patients were more l ikely to report high adherence. This is in accordance with previous 

prospective studies that found that older participants tended to maintain h igh levels of 

adherence over time more frequently than younger participants (Carrieri et al . ,  2001 ; Moatti et 

al . ,  2000). To date, no studies have explored mediators of the relationship between age and 

adherence. In the present study, there was a significant negative correlation between age and 

concerns about HAART, indicating that younger participants were more suspicious of the 

treatment. 
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7.6.7 Predictors of necessity beliefs 

7.6.7.1 Relationships between necessity and perceptions of HIV 

The multiple regression showed that almost half the variance in necessity scores was 

accounted for by clinical variables and illness perceptions, with il lness perceptions 

independently accounting for over a third of the variance. This provides strong support for the 

relationships predicted by extensions to the SRM (eSRM) proposed by Horne (1 997, 2003). 

In l ine with expectations generated by the eSRM, perceiving a stronger personal necessity for 

HAART was associated with a greater conviction that HIV can be controlled by HAART. In 

contrast with hypotheses, necessity was not significantly associated with identity, 

consequences, timeline or cyclical timeline scores. 

Hypotheses derived from the eSRM pred icted that those experiencing more frequent and 

severe symptoms they associate with HIV would perceive a greater personal necessity for 

HAART. This was demonstrated in two qual itative studies of HAART refusal, where HIV 

positive gay men who rejected a clinically recommended treatment offer of HAART 

questioned their need for treatment when they had experienced few or none of the symptoms 

they associated with H IV or AIDS (Cooper et al . ,  2002; Siegel & Gorey, 1 997). Within the 

current study, however, the symptom scales were not correlated with perceptions of 

necessity. There are several possible reasons why this might be the case. One relates to the 

identity scale itself in relation to the H IV condition. H IV is characterised by its heterogeneity of 

clin ical presentation. While the identity scale was modified for this study to include both 

generic il lness symptoms and H IV-specific symptoms, it could not encompass the huge 

diversity of symptoms and i l lnesses experienced by people with H IV. For example, the scale 

may minimise the importance of one very severe or disabling symptom, or over-inflate the 

importance of several minor symptoms. In the current study, attempts were made to reflect 

differences in symptom severity by including a second identity scale, where only symptoms 

rated moderate to severe were counted. However, neither identity scale was correlated with 

necessity bel iefs. In order to measure the impact of symptoms on daily functioning, self-rated 

physical health, measured by the SF-1 2, was included in the study. There was a significant 
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negative correlation between patients' subjective ratings of their physical health and necessity 

beliefs, indicating that those who rated their health as more severely compromised perceived 

a higher necessity for HAART. Indeed, patients' subjective assessments of their physical 

health as measured by the SF-1 2, accounted for about a fifth of variance in necessity bel iefs . 

The physical health rating assessed by the SF- 1 2  encompasses the subjective impact of 

symptoms on various areas of functioning including work and daily chores, social l ife and 

vitality. This broader rating of health status seems to be more relevant than symptom 

frequency and severity in determining patients' perceptions of their need for HAART. 

7.6.7.2 Relationships between necessity for HAART and clinical variables 

Contrary to expectations, neither clin ical markers of disease severity (CDC classification) nor 

laboratory markers of disease progression (CD4 count and viral load) were significantly 

associated with patients' perceptions of their personal necessity for HAART. It is of note that 

over recent years, treatment guidelines have endorsed the use of CD4 count and 

symptomatic status ,  over and above viral load counts, to inform clinical decisions to initiate 

therapy (SHIVA, 2001 ). To an extent this was a homogenous subset of H IV positive 

individuals, in that they were all eligible to initiate treatment. However, even within this subset 

there was a wide range of severity as reflected in clinical markers of immune suppression, 

virologic progression and symptom classification. It would appear that abstract clinical 

markers and classifications are less salient in determining patients' perceptions of necessity 

for HAART than their personal bel iefs about the extent to which treatment is effective in 

control l ing H IV and their own subjective assessment of their physical health. This is in l ine 

with Leventhal (1 992) who highl ights the difficulties associated with integrating tangible 

symptom experiences with more abstract information from healthcare professionals. 

The negative correlation between necessity beliefs and the number of years since HIV 

diagnosis is consistent with previous research, which shows that many 'long term survivors' of 

HIV are reluctant to initiate therapy on the basis of constantly changing treatment guidelines. 

This group of patients have often remained in good health for a number of years with no 

antiretroviral intervention, despite having been recommended treatment repeatedly over that 
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time (Cooper et al . ,  2002) .  The present findings suggest that even those who decide to initiate 

treatment remain more sceptical about their need for HAART than more recently diagnosed 

individuals. An alternative explanation for this finding is that several participants had been 

recently diagnosed with severe disease and therefore perceived their personal need to be 

more urgent (Cooper et al . ,2002b). 

7.6.8 Predictors of concerns about HAART 

7.6.8.1 Relationships between beliefs about medicines in general and concerns about 

HAART 

Accord ing to the eSRM (Horne, 1 997; 2003), individuals who perceive themselves to be 

particularly sensitive or susceptible to the adverse effects of medicines in general have 

stronger concerns about the potential adverse effects of their prescribed medicines. Horne 

(2003) proposes that ideas about vulnerabil ity to medicines in general may stem from one's 

own past experiences of medication or those of other people. In l ine with this model, patients' 

scores on the Sensitive Soma, a scale developed to measure individual differences in 

perceptions of sensitivity to medicines as a whole, were independently related to concerns 

about HAART. Concerns about HAART were also related to the belief that doctors over

prescribe medicines in general. 

7.6.8.2 Relationships between concerns about HAART, clinical and demographic 

variables 

Contrary to expectations, concerns about HAART were not associated with having previously 

taken antiretroviral treatment. However, it was not possible to gain information regarding 

reasons for stopping previous antiretroviral treatments in this study. It may be hypothesised 

that patients who had made the decision to stop previous treatments because of side effects 

may be more l ikely to hold stronger concerns about subsequent treatments, than those who 

stopped for other reasons. 

7 .6.8.3 Relationships between concerns about HAART and perceptions of HIV 

There were several significant relationships between concerns about HAART and perceptions 

of H IV. Concerns were positively correlated with identity (more frequent symptoms and more 
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frequent moderate to severe symptoms), more severe consequences, a more chronic and 

cyclical timeline, stronger emotional representations, lower i l lness coherence and lower 

perceptions of control. Even after controll ing for negative affect, significant relationships 

remained between concerns and timeline, treatment control, i l lness coherence and emotional 

representations of HIV. The direction of these relationships indicate that patients who have 

stronger concerns about HAART also have more negative beliefs about their condition and its 

treatment. These relationships make sense in terms of a 'common sense' model , where 

patients who are about to initiate a treatment that they have strong concerns about, hold a 

more negative picture of their i l lness and its likely outcome, have a less coherent picture of 

their condition and a more negative emotional reaction to H IV. However, since illness 

perceptions and bel iefs about HAART were elicited at the same time, this study cannot 

answer questions of causality. 

7.7 Limitations 

7.7.1 Sample size 

Adherence was framed as a dichotomous variable in this study in order to be clinically 

meaningful (Paterson et al . ,  2000). However, the study was under powered for logistic 

regression, which requ ires a min imum of 50 cases per predictor variable {Aldrich & Nelson, 

1 984) in order to have statistical power, that is, to avoid the type II error of accepting the null 

hypothesis when it is false. A much larger sample would allow the use of logistic regression to 

predict adherence in order to determine the relative contribution of perceptions of H IV and 

HAART against negative affect, clinical and demographic variables . 

7.7.2 Sample bias 

White, gay men were over-represented among the population receiving HIV care at the 

Lawson Unit in Brighton. The most l ikely H IV transmission route for 86.8% of participants 

recruited to this study was sex between men. Of those reporting their transmission risk as sex 

between men, 91 .9% described their ethnic origin as 'white UK'. Figures from the 

Communicable Disease Surveillance Centre (July 2003) show that the cumulative percentage 

of HIV infection acquired as a result of sex between men in the UK from 1 993 to the end of 
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June 2003 was 51 .7%. Therefore the results of this study may not be directly applicable to the 

population of HIV positive adults in the UK as a whole. 

7.7.3 Measures 

7.7.3.1 Timeline measure 

Although 'timeline' was a significant independent predictor of adherence, it should be noted 

that the timeline scale of the IPQ was reduced to a single item "my illness will improve in time" 

for this study. This item may not reflect the chronic/acute timeline in the original sense of the 

timeline scale. The scale was adapted for this study because the pilot study indicated that 

people living with H IV unanimously view their condition as chronic, therefore there would be 

no variation in timeline scores. The single item was retained because people differed in terms 

of their expectations, some felt they would improve, some felt their health would be 

maintained at a certain level and others felt they would get worse in time. However, since 

these were patients who were initiating a new treatment regimen, the item could reflect 

treatment optimism . Treatment optimism has been related to adherence to medication in 

other i l lness groups (Schier & Carver, 1 985; Schier et al . ,  1 989; Taylor et al. , 1 992). Further 

development of the timeline scale is required to adapt the scale for use with HIV populations. 

7.7.3.2 IPQ-ldentity 

The symptom scales used for this study were based on a l ist of twelve generic symptoms 

common to any illness and eleven additional common HIV-related symptoms, as 

recommended by the authors of the IPQ (Weinman et al . ,  1 996). However, symptoms of HIV 

are wide ranging and it is possible that participants may have been experiencing additional 

severe symptoms that were not included on the symptom checklist. Furthermore there is a 

myriad of possible HAART-related symptoms that were not included on the symptom lists. A 

more comprehensive list of symptoms may be useful for future studies. 

7.7.3.3 BMQ-Concerns about HAART 

Insights from recent interview-based studies suggest concerns about this treatment might be 

more complex than those currently covered by the BMQ-HAART. In a study of gay men who 
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had received a clinically recommended treatment offer of HAART (Cooper et al . ,  2002a; 

2002b), a range of additional concerns were uncovered. These included patients' fears that 

the drugs would make them worse, accelerate the progression of H IV, or decrease their 

quality of life; worries about potential adverse effects of the drugs on libido and sex-life; 

concerns that treatments have not been thoroughly tested by drug companies or feelings of 

being experimented upon; fears that taking treatment would have a negative effect on self

identity because it is an unwelcome, daily reminder of HIV, or because it sign ifies a personal 

failure to fight the virus; concerns about future treatment options as a result of becoming 

resistant to all classes of antiretrovirals; concerns about the potentially l ife-long commitment 

to taking treatment and concerns stemming from previous negative experiences of taking 

antiretrovirals. It is possible that revising the BMQ-concerns scale to include these items may 

increase its predictive power by encompassing a more comprehensive range of the types of 

concerns encountered by patients who are faced with decisions about HAART and which 

might impact on adherence. 

7.7.4 The role of depression and anxiety in the SRM 

While it was evident that negative affect mediated many of the relationships between illness 

and treatment perceptions and adherence, the direction of relationships between il lness 

bel iefs and negative affect were not clarified in the current study. The direction of causality 

between perceptions of il lness and treatment and negative mood warrants further 

investigation . 

7.7.5 Previous treatment experience 

Having previous experience of taking antiretrovirals was a strong predictor of adherence. 

Contrary to expectations, this variable was not significantly related to concerns about potential 

adverse effects of HAART. However, reasons for terminating previous combinations of 

antiretrovirals were not ascertained in this study. Further research is needed to determine 

whether having negative experiences of treatment in the past leads to a higher level of 

concern about subsequent treatment. 
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7.8 Implications for interventions and clinical practice 

The key findings from the study indicate that patients' perceptions of their i l lness and 

concerns about HAART should be el icited and addressed before they initiate HAART in order 

to ensure subsequent adherence. 

7.8.1 Concerns about potential adverse effects 

Patients' concerns about potential adverse effects of taking HAART, el icited before they 

in itiated treatment, predicted subsequent adherence. These findings indicate that attempts 

should be made to elicit and address patients' concerns about HAART before they in itiate 

treatment. These concerns may include worry about side effects, adverse long-term effects, 

practical d ifficulties such as timing and d isruption to routine, as well as more abstract worries 

about the stigma or embarrassment surrounding the medication. 

7.8.2 Bel iefs about medicines in general 

Participants who scored high on the SENSOMA at baseline reported low adherence at follow

up, indicating that patients' perceptions of their personal vulnerabil ity to adverse effects of 

medication in general should be elicited and addressed before they initiate treatment. The fact 

that this relationship was mediated by past treatment experience indicates that for many, 

these perceptions stem from previous negative experiences of taking HAART. Interventions to 

promote high adherence should therefore elicit patients' previous experiences of antiretroviral 

treatment to determine how these experiences might relate to the patients' current belief 

systems .  

7.8.3 I l lness perceptions 

Adherence six months after initiating HAART was predicted by patients' perceptions of their 

il lness identity, consequences, timeline and cyclical timeline at baseline. Those with more 

negative perceptions of their illness and its outcome were more likely to report low adherence. 

Interventions aimed at supporting h igh adherence should aim to elicit and address 

perceptions of HIV before the patient initiates treatment. The aim of the intervention would be 

to challenge any unrealistic or unduly pessimistic perceptions of H IV. 
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7.8.4 Negative affect 

Depression and anxiety mediated many of the relationships between perceptions of 

H IV/HAART and adherence including concerns, identity, consequences and cyclical timeline. 

Further research is required to identify the direction of causality between negative affect and 

bel iefs, and to determine whether treating depression and anxiety has a positive impact on 

bel iefs among those with a clinically defined mood d isorder. However, since depression and 

anxiety independently predicted low adherence, interventions to improve adherence should 

incorporate the detection and reduction of depression and/or anxiety. 

7.9 Conclusions 

In summary, consistent with hypotheses derived from the SRM (Leventhal et al . ,  1 980) and 

extensions to it to include treatment perceptions (eSRM; Horne 1 997; 2003), patient's 

perceptions of HIV (identity, timeline, cyclical timeline and consequences) and bel iefs about 

treatment (concerns about HAART and perceptions of susceptibil ity to adverse effects of 

medicines in general), elicited before in itiating treatment, predicted subsequent adherence. 

Negative affect mediated several of the relationsh ips between perceptions of il lness and 

treatment and adherence. However, the direction of causality between negative affect and 

bel iefs could not be ascertained. In common with previous research, having previous 

experience of antiretroviral medication was a strong predictor of adherence, and this 

relationship appeared to be independent of beliefs about HIV and HAART. However, the 

relationship between treatment experience and adherence was associated with perceptions of 

personal susceptibi l ity to adverse effects of medicines in general .  This finding suggests that 

people with repeated experiences of HAART perceive themselves to be more vulnerable to 

adverse side effects and respond with non-adherent behaviour. 

Beliefs about HAART were related to perceptions of HIV and beliefs about medicines in 

general in a way that is broadly consistent with the extended SRM proposed by Horne (1 997; 

2003). Specifically, stronger perceptions of necessity for HAART were associated with a 
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greater conviction that perceptions that HAART can effectively control H IV and perceiving 

poorer physical health. Contrary to expectations, perceptions of necessity for HAART were 

not related to i l lness identity, consequences or timeline, nor were they related to clinical 

markers of disease progression (CD4 count and viral load). Concerns were associated with 

more negative perceptions of medicines in general and negative affect, but were not 

associated with previous experience of antiretroviral treatment. Concerns about HAART were 

also related to more negative illness perceptions. These relationships were discussed in 

relation to the extended SRM. 

Adherence was initially extremely high but decreased sign ificantly over follow-up. This 

suggests that the drivers of adherence may also change in response to experience. Patients' 

perceptions of their i l lness and treatment may alter significantly over the treatment process 

and impact on adherence. This interaction between bel iefs and behaviour over time will be 

investigated in the remainder of this thesis. 
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Chapter 8 

STU DY 2 

Appraisal of symptoms over six months of treatment: Impact 

on adherence, perceptions of HIV and bel iefs about HAART 

8.1 Introduction 

Study 1 showed that patients' perceptions of H IV and beliefs about HAART, elicited before 

initiating treatment, predicted subsequent adherence. However, adherence is not a static 

behaviour. Longitudinal studies have noted a decline in adherence to HAART over time 

(Carrieri et al . ,  2001 ; Duran et al . ,  2001 ) . It is therefore l ikely that the bel iefs fuel l ing adherent 

or non-adherent behaviour also change over the treatment process. Central to the Self 

Regulatory Model (SRM) is the idea that perceptions of illness and treatment are dynamic 

concepts, which change in response to ind ividuals' evaluations or appraisals of their 

experience (Leventhal et al . ,  1 980; 1 992; Horne, 2003). If illness perceptions and beliefs 

about treatment are amenable to change, and if change predicts adherence, this provides an 

important target for interventions to support and improve adherence. 

Leventhal et al (1 980; 1 982) view symptoms as a readily accessible and continual source of 

information through which patients monitor and appraise the impact of their illness and 

prescribed medication.  They propose that patients use their concrete experiences of 

symptoms to evaluate or appraise their chosen coping procedure (for example whether or not 

to adhere to treatment) and to guide their subsequent behaviour. Despite the central role of 

symptom appraisal in the SRM, there has been surprisingly little empirical research 

investigating how patients' experiences of symptoms change over time or in response to 

medical procedures. 

In a qual itative study, Meyer et al. (1 985) found that patients who were undergoing treatment 

for hypertension were more likely to adhere to their treatment if they perceived that their 

treatment was effectively keeping the symptoms that they associated with their condition at 
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bay. However, this data was anecdotal, and there has been a dearth of empirical research 

into the impact of symptom appraisal on adherence. 

Furthermore, it is not clear whether and how patients' attributions of symptoms to their i l lness 

or treatment differentially impact on their adherence. In the patient's common sense view, an 

effective treatment should alleviate symptoms associated with il lness, an ineffective treatment 

will not change the symptom and a dangerous treatment will make the symptom worse or 

cause symptoms of its own (Leventhal et al . ,  1 982). Thus, patients' attributions of their 

symptom experiences (to HIV or to HAART) over time may differentially impact on their 

adherence behaviour, depending on how they are interpreted and evaluated. 

There are two broad mediational pathways through which symptom appraisal may impact on 

adherence. Horne (2003) proposed that treatment perceptions might mediate the relationship 

between symptom appraisal and adherence. Specifically, symptoms attributed to i l lness might 

impact on adherence through patients' beliefs about their necessity for treatment while 

symptoms attributed to treatment might impact on adherence through patients' concerns 

about adverse effects (Horne, 2003). Thus, a patient who perceives that their treatment has 

not been effective in alleviating the symptoms they associate with their HIV condition may 

doubt the need for strict adherence. In the same way, the perception that treatment has 

caused persistent and severe symptoms of its own may activate a plethora of concerns about 

HAART, including worries about the long-term consequences of taking drugs, as well as the 

more practical day-to-day inconvenience and stigma associated with the treatment which 

might in turn impact on adherence. These mediational pathways have not been empirically 

tested to date. 

The second pathway through which symptom appraisal may influence adherence is through 

patients' representations of their il lness (Leventhal et al . ,  1 982). For example a patient who 

sees their condition as acute may expect their treatment to alleviate symptoms and therefore 

stop adhering to their treatment when their symptoms have returned to normal. Weak 

evidence for this suggestion comes from a qual itative study in which hypertensive patients 
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held an acute model of their d isorder where they expected their blood pressure would drop 

when they initiated treatment, and that they could then stop their treatment and be cured 

(Meyer et al . ,  1 980). However, no empirical studies in the publ ished literature to date have 

investigated l inks between symptom appraisal, i l lness perceptions and adherence. 

8.2 Aims and research questions 

The aim of this section of the study was to use a prospective, longitudinal research design to 

evaluate patients' appraisals of their symptom experiences in relation to adherence, 

perceptions of HIV and HAART, in order to test hypotheses generated by the SRM (Leventhal 

et al . ,  1 980) and extensions to it proposed by Horne ( 1 997; 2003). Specifically: 

To explore how patients' perceptions of HIV and HAART related symptoms change 

over the first six months of taking HAART. 

To examine the impact of changes in patients' perceptions of symptoms over time 

impact on adherence. 

To explore relationships between changes in patients' perceptions of symptoms over 

time, perceptions of HIV and beliefs about HAART proposed by the SRM and eSRM. 

To determine whether beliefs about HAART mediate relationships between changes 

in patients' perceptions of symptoms over time and adherence. 

Research Question 1 :  How do patients' perceptions of HIV and HAART related 

symptoms change over the first six months of taking HAART? 

There has been l ittle empirical research in this area, therefore these hypotheses are 

exploratory: 

Hypothesis 1 .1 :  There will be a s ignificant change in patients' perceptions of the frequency of 

H IV related symptoms over the first six months of taking HAART. 

Hypothesis 1 .2: There will be a s ignificant change in patients' perceptions of the frequency of 

HAART-related symptoms over the first six months of treatment. 
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Research Question 2 

Are patients' perceptions of change in HIV and HAART related symptoms over the first 

six months of taking HAART related to their adherence behaviour? 

In the patient's common sense view, an effective treatment should alleviate symptoms they 

attribute to il lness, an ineffective treatment will not change the symptom and a dangerous 

treatment will cause symptoms of its own (Leventhal et al . ,  1 982). Furthermore, patients' 

appraisals of their symptoms impact on adherence. Therefore: 

Hypothesis 2.1 : Patients who experience an improvement in the symptoms they attribute to 

HIV over the first six months of treatment will be more adherent to their treatment than those 

who experience persistent H IV related symptoms. 

Hypothesis 2.2: Patients who experience persistent or worsening symptoms they attribute to 

HMRT side effects over the first six months of treatment will be less adherent to their 

treatment than those who experience an improvement in the symptoms they attribute to 

HMRT side effects . 

Research Question 3 

How do patients interpret and evaluate changes in symptom experiences over time? 

The SRM and eSRM propose that patients' experiences of symptoms feed back into their 

perceptions of il lness and treatment. Therefore: 

Hypothesis 3.1 : Experiencing persistent, severe symptoms after six months of treatment wil l  

stimulate concerns about the treatment if the symptoms are perceived as being caused by 

HMRT side effects (Horne, 2003). 
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Hypothesis 3.2: Experiencing a lack of improvement or worsening of symptoms attributed to 

H IV between TO and T3 will lead to a decrease in perceptions of personal necessity for 

HAART (Horne, 2003; Cooper et al . ,  2003). 

Hypothesis 3.3: Patients who report l ittle improvement, or worsening of the symptoms they 

attribute to H IV or HAART after six months of taking HAART will have more negative views of 

their illness compared to those who perceive that their symptoms have improved over the 

treatment process. Specifically, they wil l :  

Perceive more severe personal consequences associated with their d iagnosis 

Be less convinced that their symptoms will improve with time (timeline) 

Perceive a more cyclical timeline 

Be less convinced that HIV is amenable to control, either through HAART (treatment 

control) or by other means (personal control) 

Hold a less coherent picture of their illness (less il lness coherence) 

Have a more negative emotional representation of HIV 

Research Question 4: Do beliefs about HAART mediate the relationship between 

symptom change and adherence in a way that is consistent with the eSRM? 

The extended SRM proposed by Horne (2003) predicts that patients' beliefs about HAART, 

specifically their perceptions of personal necessity for HAART and concerns about adverse 

effects, mediate relationships between symptom experiences and adherence. 

Hypothesis 4.1 : Patients' perceptions of their personal necessity for HAART after six months 

of treatment will mediate the relationship between experiencing persistent H IV-related 

symptoms and adherence. Specifically, those who believe that the symptoms they associate 

with H IV have not improved over time will be less adherent to their treatment if they perceive 

a low necessity for HAART. 
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Hypothesis 4.2: The degree to which patients hold concerns about the adverse effects of 

taking HAART will mediate the relationship between experiencing persistent HAART-related 

symptoms and adherence. Specifically, those who are experiencing persistent symptoms they 

associate with HAART will be less adherent if they hold strong concerns about their 

treatment. 

8.3 Methods 

8.3.1 Participants 

Of the eighty-six participants described in Study 1 ,  nine had stopped their treatment before 

the six-month follow-up (T3). Although th is group comprised a sub-sample of participants who 

met the definition for low adherence using the composite score utilised in Study 1 ,  these 

participants did not complete the six-month (T3) questionnaires (in l ine with study protocol : 

see General Methodology), therefore it was not possible to use their data in the analyses in 

Study 2. A further seven participants had missing data. The final sample for the present study 

therefore comprised seventy participants (see Figure 8 . 1  ). 

Figure 8.1 : Flow chart showing recruitment, drop-out and sample contributing to 

analyses. 

Recruited to study 
n = 1 1 4 

l l 
Died Lost to follow-up Questionnaire not returned 
n = 1 n = 1 6  n = 1 1  

l l 
Participants contributing to the analyses in Study 1 

n = 86 

l l 
Stopped treatment Missing data 

n = 9  n = 7  

1 1 
Participants contributing to the analyses in Study 2 

n = 70 
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8.3.2 Procedure 

The procedure was described in the General Methodology. In summary, patients who were 

not taking HAART were recruited to study through their HIV clin ician. The author attended 

weekly clinical meetings in order to identify participants who were eligible for a HAART 

recommendation on the basis of British HIV Association (BHIVA) guidelines. Those who 

accepted a treatment recommendation were given a questionnaire to complete before starting 

treatment (TO), and again after one month (T1 ) , three months (T2) and six months (T3) of 

their treatment. 

8.3.3 Measures 

All measures are described in detail in the General Methodology. The questionnaire booklet 

given at TO, T1 , T2 and T3 contained the Il lness Perceptions Questionnaire ( IPQ), the Beliefs 

about Medicines Questionnaire (BMQ), Hospital Anxiety and Depression Scale (HADS) and 

the MOS Short-Form 1 2-item health assessment inventory (SF-1 2). As stronger relationships 

were found between perceptions of moderate-severe symptoms (rather than frequency of 

symptoms per se) and outcome in Study 1 ,  the HIV and HAART related symptom (identity) 

scales used in this part of the study were computed to represent the frequency of symptoms 

rated moderate to severe. In addition to these core questionnaires, the booklet given at the 

one, three and six month follow-ups contained a visual analogue scale adapted from the 

Medication Adherence Self Report Inventory (MASRI) .  Two measures of adherence were 

used. Firstly, the overall percentage of antiretroviral medication taken as prescribed was 

calculated by adding together the percentage adherence to each antiretroviral drug in the 

patient's regimen and dividing by the total number of drugs in the regime. Secondly, patients 

were d ivided into low and high adherence groups on the basis of whether their average 

adherence score on the MASRI was 95% or above (high adherence) or below 95% (low 

adherence). This adherence categorisation was informed by recent research, which suggests 

that at least 95% adherence to HAART is required for clinical efficacy (Patterson et al . ,  2000). 

Clinical information at TO and T3 was recorded from medical files. 
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8.4 Statistics 

Estimations of population normality and homogeneity of variance for IPQ, BMQ, HADS and 

SF-1 2 scales were described in Study 1 .  Participants were categorised into high and low 

adherence groups on the basis of MASRI scores as described above, and changes in the 

number of participants reporting h igh and low adherence were calculated using Cochrane's Q 

and McNemar's tests. As before, a log transformation was carried out to establish a l inear 

scale of measurement for viral load and CD4 count data. 

In order to establish whether the results from the sample could be generalised to the 

population as a whole, clinical, demographic and adherence data were compared between 

those who completed all assessments and those who had stopped treatment or who were 

missing data. Baseline clinical and demographic data was compared between groups 

reporting high and low adherence at six months using chi square statistics with odds ratios 

and confidence intervals for categorical data, t-tests for continuous data meeting parametric 

assumptions and Mann Whitney U tests for continuous data that d id not meet assumptions for 

parametric tests . 

Pearson's correlations were used to examine l inear relationships between variables where 

assumptions of normality were met. Partial correlations were used to examine linear 

relationships between variables when control l ing for possible confounding variables (negative 

affect and baseline beliefs).  T-tests were used to investigate differences between low and 

high adherence groups. Univariate analyses of co-variance (ANCOVA) were used to 

investigate differences in i l lness perceptions and medication beliefs between h igh- and low

adherence groups when control l ing for possible confounding variables. Repeated measures 

ANOVAs were used to assess changes in symptom experiences over time for high and low 

adherence groups. Since the focus of this study was on change in symptoms over the entire 

follow-up, changes in H IV-related symptoms were examined between TO and T3, and 

changes in HAART-related symptoms were examined between T1 and T3. 
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Residualised change scores (RCS) were calculated to represent the change in symptoms 

over time. RCS are calculated by regressing baseline scores (or 1 month scores for HAART

related side effects) onto subsequent time-points. Using RCS had three advantages. First, the 

score represents change but does not suffer from regression to the mean. Second, the RCS 

analysis is sensitive to change, because not only does it remove variance due to baseline 

scores, it also removes any errors that are correlated between the scores, i.e. measurement 

error, so that any remaining variance is due to change over time. Third, although the raw 

symptom scores were skewed, RCS were approximately normally distributed . A higher RCS 

for H IV and HAART related symptoms indicated less improvement in symptoms over time: 

symptoms that have worsened over time have the highest score, while those that have 

improved have the lowest scores. Univariate ANOVA was used to investigate the impact of 

symptom change on adherence. These tests were repeated controlling for the possible 

influence of previous adherence (at 1 month and 3 months) on symptom evolution scores 

using ANCOVA, since symptom change could be either a cause or effect of previous 

adherence. The symbol 'ti,.' was used to represent change. 

Analyses exploring differences in symptom change scores between high and low adherence 

groups, and those exploring relationships between symptom change scores, i l lness 

perceptions and bel iefs about HAART were conducted in three stages: 

3 .  

1 .  The analyses were conducted without control l ing for any possible 

confounding variables 

2 .  The analyses were repeated controlling for beliefs about HAART at  baseline. 

Partiall ing baseline beliefs about HAART out of the analyses allowed the 

impact of symptom evolution on bel iefs to be explored independently of pre

existing beliefs about HAART. The question of how symptom evolution 

impacts on patients' beliefs about their need for treatment and concerns 

about adverse effects could thereby be addressed. 

Analyses were repeated controlling for negative affect at baseline. Since 

depression and anxiety scores at baseline were associated with symptom 
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evolution (those with greater negative affect tended to report less 

improvement in symptoms over time), partial l ing depression and anxiety out 

of the analyses allowed the relationships between symptom evolution, 

perceptions of H IV and beliefs about HAART to be explored without the 

potential confounding effect of negative affect. 

Mediational analyses (Baron & Kenny, 1 986) as described in Study 1 were used to assess the 

impact of beliefs about HAART on the relationship between symptom appraisal and 

adherence. Point bi-serial correlations were used when assessing relationships with 

adherence (a categorical variable). 

8.5 Results 

8.5.1 Sample characteristics 

This was a sub-sample of participants included in Study 1 .  N ine participants stopped their 

treatment between baseline and six months, a further seven had missing data or failed to 

complete assessments at the six-month follow-up. A total of seventy participants therefore 

provided the data for this study. The majority of the sample described their ethnic origin as 

white UK (62 (88.6%)), 3 (4.3%) as black African, 3 (4 .3%) as white other and 2 (2.6%) as 

black Caribbean. Sixty-seven participants (95.7%) were male, of whom 63 (94.0%) described 

their most l ikely transmission risk as sex with a man. The mean age of the sample was 40. 1  

(SD = 8.6). Forty-three participants (61 .4%) were employed outside the home. The median 

number of years since diagnosis of H IV ranged from 0-1 7,  with a median of 2.5.  In terms of 

CDC classification, 22 (31 .4%) were asymptomatic, 29 (41 .4%) were symptomatic and 1 9  

(27 .1  % )  had a diagnosis of AIDS. Approximately a third of the sample (n=21 , 30.0%) had 

previously been prescribed antiretroviral therapy. The mean CD4 count before initiating 

treatment was 204.8 (SD = 1 36.0), with a median viral load (log 1 0) of 5.3 (3.4-6.0). 

In order to establish whether the results from this sample could be generalised to the 

population as a whole, clinical, demographic and adherence data were compared between 

those who completed all assessments (n=70) and those who provided data in Study 1 but had 
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stopped treatment or had missing data (n=1 6). Descriptive statistics for both groups are 

shown in Tables 8 . 1  and 8.2 .  

Table 8.1 : Comparison of baseline demographic and clinical characteristics of 

participants who completed al l  assessments and those who stopped their treatment or 

had missing data 

Baseline clin ical/demographic feature Completed Missing data 

study n=70 n=1 6  

Age Mean (SD) 40.1 (8.6) 31 .9 (6.3) 

Male 67 (95.7%) 16 (1 00%) 

Employed 43 (61 .4%) 8 (50 .0%) 

Transmission risk: gay man 63 (90.0%) 1 5  (93.8%) 

Years since H IV diagnosis Median (range) 2 .5 (0-1 7) 4.0 (0-1 7) 

Asymptomatic H IV 22 (31 .4%) 4 (25.0%) 

Symptomatic H IV 29 (41 .4%) 6 (37 .5%) 

AIDS 1 9  (27. 1 %) 6 (37.5%) 

Clinical trial 32 (45.7%) 3 (18.8%) 

Prior experience of ARVs 21 (30.0%) 1 0  (62.5%) 

CD4 count at treatment offer Mean (SO) 204.8 ( 1 36.0) 1 72.5 (1 36.3) 

Viral load log 10 at treatment offer Median (range) 5.3 (3.4-6.0) 5.3 (4 .6-5.8) 

Table 8.2: Comparison of T3 clinical outcomes of participants who completed all 

assessments and those who stopped their treatment or had missing data 

Clinical outcome Completed missing data 

study n=70 n=16 

p 

<0.001 

>0. 1  

>0. 1  

>0. 1  

>0 . 1  

>0. 1  

>0. 1  

>0. 1  

<0.05 

<0.05 

>0. 1  

>0 . 1  

p 

CD4 count at T3 

Viral load log 1 0  at T3 

Mean (SO) 355.4 (243.7) 261 .5 (1 76.3) >0. 1 

Median (range) 1 .7 (0.8-2.6) 1 .9 (1 .7-5.7) 0.05 
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Participants who completed all assessments were more l ikely to be older (t=3.56, df=84, 

p<0.001 ), to have had prior antiretroviral treatment <x2= 5.97, df =1 , p <0.05) and to be 

enrolled in a clinical trial (x2= 5.96, df =1 , p<0.05) compared to those who were missing data. 

The latter two findings are probably not mutually exclusive because eligibil ity criteria for many 

of the clin ical trials being conducted over this period included being narve to antiretroviral 

treatment. Those who had stopped their treatment or who were missing data had sign ificantly 

higher viral loads at six months (z = -2.39, p<0.05). Since those who had completely stopped 

their treatment represented, by definition , a biased sample of non-adherent patients, this 

finding was in line with expectations. 

8.5.2 Scale characteristics 

For Q-Q plots and histograms of scores for all IPQ, BMQ, HAOS and SF-1 2 scales please 

see Appendix 1 .  These scales are described in Study 1 .  

8.5.2.1 Residual ised change scores (RCS) 

8.5.2.1 .1 RCS-HIV 

Change scores for symptoms attributed to HIV between TO and T3 were calculated as 

described in the statistics section . Scores on this scale ranged from -4.7 to 1 3 .3, with a mean 

of 3.4 (SO = 3.7). The Shapiro-Wilk statistic was significant (Shapiro-Wilk Statistic = 0.91 , 

p<0.01 ) but visual inspection of the normal Q-Q plot revealed only small unsystematic 

deviations from the expected normal distribution . 

8.5.2.1 .2 RCS-HAART 

Change scores for symptoms attributed to H IV between TO and T3 were calculated as 

described in the statistics section. Scores on this scale ranged from -3.8 to 1 0 . 1 , with a mean 

of 3.5 (SO = 2.9). The Shapiro-Wilk statistic was significant (Shapiro-Wilk Statistic = 0.95, 

p<0.01 ) but visual inspection of the normal Q-Q plot revealed only small unsystematic 

deviations from the expected normal distribution. 
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8.5.3 Patterns of adherence over time 

Table 8.3: Levels of adherence at one, three and six month follow-ups 

High adherence >=95% 

1 month (T1 ) 63 (90 .0%) 

3 months (T2} 62 (88 .6%) 

6 months (T3} 53 (75.7%) 

Low adherence <95% 

7 (1 0.0%) 

8 (1 1 .4%) 

17 (24.3%) 

Table 8 .5 .3 shows the number of participants categorised into h igh and low adherence groups 

at each assessment. The number of participants reporting less than 95% adherence declined 

significantly over the follow-up (Cochran's Q = 14 .0, p<0.001 ) . A series of McNemar's tests 

showed no significant change in the percentage of participants reporting low adherence 

between one and three months, but identified a decl ine in adherence between three and six 

months on treatment (McNemar's test, p<0.005), and between one and six months 

(McNemar's test, p<0.001 ) . 

Figure 8.2: Percentage of participants reporting high adherence over 6 months 

Q) 
90 u 

c: 
� 
Q) 

.c: 
"O 
ro 

� 0 80 
l.C) O'l I I  A 
Ol 
c: 
:e 70 
0 
c.. 
� 
en 

..... 
c: 
ro 60 
c.. ·c::; 
:e 
ro 
c.. 

'#. 50 

1 month (T1 )  3 months (T2) 6 months (T3) 

2 1 2  



8.5.4 Validation of adherence measure 

As in Study 1 ,  the adherence categorisation was validated against clinical outcome and 

pharmacy prescription redemption data. Table 8.4 shows CD4 counts and viral loads for 

patients reporting h igh adherence and those reporting low adherence after six months of 

taking HAART. In line with expectations, low adherence at T3 was associated with 

significantly higher viral load (t=-3 .46, df=65, p<0.05). Pharmacy prescription redemption data 

was collected for the first half of the sample. Accord ing to prescription redemption data, 50% 

of the low adherence group collected their prescriptions late compared to only 4% of the high 

adherence group. This difference was statistically significant (x2 = 1 0 .39, df = 1 ,  p<0 .01 ). 

Table 8.4: Clinical outcome among participants reporting high adherence and those 

reporting low adherence at T3. 

Clinical/demographic feature 

T3 CD4 count 

T3 Viral load log 10 

High 

adherence 

n = 53 

Low 

adherence 

n = 1 7  

Significance 

level 

Mean (SD) 366.0 (260.7) 323.8 (1 86.6) Ns 

Mean (SO) 1 .8 (0.2) 2.3 (1 . 1 )  P<0.05 

8.5.5 Predictors of adherence 

8.5.5.1 Clinical and demographic predictors of adherence 

As in Study 1 ,  patients reporting low adherence at T3 were less l ikely to be in employment 

than those reporting high adherence <x2 =3.9, df=1 , p<0.05; OR = 3.0; Cl = 1 .0-9.3). They had 

been diagnosed with H IV for a longer period of time (Z=-2 .0, p<0.05) and were more likely to 

have previously been prescribed antiretroviral medication in the past <x2 =8.9, df=1 , p<0.005; 

OR = 5.5; Cl = 1 .7-1 7.6). In  contrast to Study 1 ,  those reporting low adherence at six months 
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were not significantly more l ikely to be enrolled in a clinical trial {p>0 . 1  ). These results are 

shown in Table 8 .5 .  

Table 8.5: Baseline clinical and demographic characteristics of participants reporting 

high adherence and those reporting low adherence at T3. 

Clinical/demographic feature 

Age 

Male 

Employed 

Transmission risk: gay man 

# Years HIV 

Asymptomatic H IV 

Symptomatic HIV 

AIDS 

Clinical trial 

Prior experience of ARVs 

TO CD4 count 

TO Viral load log 10 

High 

adherence 

n = 53 

Mean (SD) 40.6 (8.6) 

n (%) 51 (96.2%) 

n (%) 36 (67.9%) 

n (%) 48 (90.6%) 

Median (range) 3.5 (0-1 6) 

n (%) 1 7  (32.0%) 

n (%) 21 (39.6%) 

n (%) 1 5  (28.3%) 

n (%) 27 (56.3%) 

n (%) 1 1  (20.8%) 

Mean (SO) 1 97.3 (141 .9) 

Mean (SD) 5.3 (0.5) 

8.5.6 Changes in symptom experiences over time 

Low Significance 

adherence level 

n = 1 7  

38 .5 (8.8) p>0 . 1  

16  (94. 1 %) p>0 . 1  

7 (41 .2%) p<0.05 

1 5  (88 .2%) p>0 . 1  

6.4 (0-1 7) p<0.05 

5 (29.4%) p>0 . 1  

8 (47 . 1 %) p>0.1  

4 (23.5%) p>0 . 1  

5 (31 .3%) p>0 . 1  

1 0  (58.8%) p<0.005 

227.8 (1 1 7.3) p>0.1  

5 . 1  (0.6) p>0.1  

Research Question 1 :  How do patients' perceptions of HIV and HAART related 

symptoms evolve over the first six months of taking HAART? 

Hypothesis 1 . 1 : There will be a s ignificant change in patients' perceptions of the frequency of 

moderate to severe H IV related symptoms over the first six months of taking HAART. 
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Hypothesis 1 .2: There will be a significant change in patients' perceptions of the frequency of 

moderate to severe HAART-related symptoms over the first six months of taking HAART. 

Table 8.6 shows means and standard deviations for symptoms attributed to H IV and HAART 

at baseline (H IV} or one month (HAART} and six months among participants reporting high 

adherence and those reporting low adherence at six months. 

Table 8.6: Means and standard deviations for symptoms attributed to HIV and HAART 

at TO (HIV) or T1 (HAART) and T3 for high adherence and low adherence groups 

HIV HAART 

High Low High Low 

adherence adherence adherence adherence 

Mean (SO) Mean (SO) Mean (SO) Mean (SO) 

TOfT1 symptoms 4.8 (4.7) 7.3 (4.2) 3.4 (4.4) 5.4 (4 .7) 

T3 symptoms 2.4 (3.8) 5.9 (5.3) 2.5 (4 .2) 6 .3 (5.4) 

Table 8.7: Repeated measures ANOVA exploring changes in HIV symptoms between 

TO and T3 

MODERATE-SEVERE H IV SYMPTOMS F p 

Within groups (time) 1 0.3 <0.05 

Between groups (high or low adherence) 8.1 <0.01 

Group x Time interaction 1 .3 >0. 1  

Table 8 . 7  shows the results of repeated measures ANOVA exploring the change i n  symptoms 

attributed to H IV between baseline and six-month assessments. There was a s ignificant main 

effect of time on H IV symptoms (F (1 , 67) = 2.85, p<0.05) indicating an overal l decline in the 

number of moderate to severe symptoms attributed to HIV between baseline (TO) and the six

month follow-up (T3). There was also a s ignificant main effect for group (F (1 , 67) = 4.1 5, p < 

0.05), where the mean number of HIV-related symptoms was significantly h igher among 

those in the low adherence group compared to those in the high adherence group. Figure 8.3 
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shows a steeper decline in symptoms related to H IV from TO to T3 for the high adherence 

group, although the group x time interaction was not significant. 

Figure 8.3: Line graph showing changes in moderate to severe HIV-related symptoms 

between TO and T3 for high and low adherence groups 
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Table 8.8: Repeated measures ANOVA exploring changes in HAART-related symptoms 

between T1 and T3 

MOD ERA TE-SEVERE HAART SYMPTOMS F p 

Within groups (time) 0 .00 >0. 1  

Between groups (high o r  low adherence) 5.89 <0.05 

Group x Time interaction 4.76 <0.05 
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Table 8.8 shows the results of repeated measures ANOVA exploring the change in symptoms 

attributed to HAART between one-month and s ix-month assessments. There was no main 

effect of time on HAART-related symptoms (F (1 , 68) = 0.00, p>0 . 1  }, indicating that for the 

sample as a whole, the number of HAART related symptoms reported did not change 

significantly between T1 and T3. However, there was a significant main effect for group (F (1 , 

68) = 5.89, p<0.05), where HAART-related symptom scores were significantly h igher for those 

in the low adherence group compared to those in the h igh adherence group. There was also a 

significant group x time interaction (F (1 , 68) = 4.76, p<0.05). Paired t-tests within low 

adherence and high adherence groups confirmed that while there was no sign ificant change 

in HAART-related symptom scores between T1 and T3 for those in the low adherence group 

(t= -1 . 1 4, df = 1 6 ,  p>0 . 1  ), there was a significant decrease in symptoms for those in the h igh 

adherence group (t = 2.30, df = 52, p<0.05). These results are illustrated in Figure 8.4. 

Figure 8.4: Line graph showing changes in moderate to severe HAART-related 

symptoms between T1 and T3 for high and low adherence groups 
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8.5.7 Changes in symptoms over time as predictors of adherence 

Research Question 2 

Are patients' perceptions of change in HIV and HAART related symptoms over the first 

six months of taking HAART related to adherence? 

Hypothesis 2.1 : Patients who experience an improvement in the symptoms they attribute to 

HIV over the first six months of treatment will be more adherent to their treatment than those 

who experience persistent H IV related symptoms. 

Hypothesis 2.2: Patients who experience persistent symptoms they attribute to HAART over 

the first six months of treatment will be less adherent to their treatment than those who 

experience an improvement in HAART related symptoms. 

Hypotheses 2 . 1  and 2.2 were tested by comparing residualised change scores (RCS) for H IV 

and HAART related symptoms between high and low adherence groups (see Table 8 .9). The 

RCS reflects the frequency of symptoms reported at six months after controll ing for symptoms 

at baseline, so that a higher score represents less improvement in symptoms. The results are 

i l lustrated in Figure 8 .5 and 8.6. They showed a greater improvement in moderate to severe 

H IV-related symptoms between TO and T3 among patients in the high adherence group (F 

(1 ,67) = 4.0 p<0.05). Furthermore, patients in the low adherence group reported significantly 

less improvement in their experience of HAART-related side effects (F ( 1 ,67) = 7 .3 ,  p<0.01 ). 
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Table 8.9: Means and standard deviations showing change in HIV and HAART -related 

symptoms over time for high and low adherence groups 

Low High Unadjusted Control for NA Control for T1 

adherence adherence 
scores and T2 

adherence 

Mean (sd) Mean (sd) F p F p F p 

RCS H IV 4.9 (4.3) 2.9 (3.4) 4.0 <0.05 1 .8 >0. 1  3.7 <0.05 

RCS HAART 5.0 (3.2) 3.0 (2.6) 7.3 <0.01 5.1 <0.05 3.3 <0.05 

Figure 8.5: Means and 95% confidence intervals showing change in HIV-related 

symptoms from TO-T3 for participants reporting high adherence at T3 and those 

reporting low adherence at T3 
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Figure 8.6: Means and 95% confidence intervals showing change in HAART-related 

symptoms between T1 and T3 for participants reporting high adherence at T3 and 

those reporting low adherence at T3 
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When the analyses were repeated control l ing for baseline (TO) negative affect (NA), the 

previously identified relationship between improvement HIV-related symptoms and adherence 

was no longer significant (F ( 1 , 67) = 1 .8, p>0 . 1  ). This suggests that patients who were 

experiencing h igher negative affect before initiating HAART were more prone to respond to a 

lack of symptom improvement with non-adherence. However, controlling for negative affect at 

baseline did not eliminate the relationship between experiencing a lack of improvement in 

HAART related symptoms and low adherence (F ( 1 ,67) = 5. 1 ,  p<0.05), indicating that this 

relationship was true regardless of the level of negative affect experienced at baseline. 

Differences in symptom change between low and h igh adherence groups remained significant 

when controll ing for adherence at T1 and T2 for both H IV related symptoms (F (1 , 67) = 3.7,  

p<0.05) and HAART-related symptoms (F  ( 1 ,67) = 3 .3 ,  p<0.05). This ind icates that the impact 
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of symptom change on adherence was not the consequence of previous adherence, but that 

the change in symptoms over time predicted subsequent adherence. 

8.5.8 Predictors and correlates of change in HIV and HAART-related symptoms 

The relationships between change in H IV and HAART related symptoms, clinical and 

demographic variables, negative affect and adherence at T1 and T2 were assessed in order 

to eliminate the possibility that perceived changes in symptoms over time were the result of 

disease variables, negative affect or earlier adherence, so that appropriate analyses could be 

conducted to control for the possible influences of these variables where necessary, in further 

analyses. 

8.5.8.1 Clinical and demographic correlates of change in HIV and HAART-related 

symptoms over follow-up 

Baseline cl in ical and demographic characteristics of patients were not associated with 

symptom evolution. Furthermore neither the change in H IV- or HAART-related symptoms 

over six months was related to clinical outcome. These results are summarised below and 

shown in Table 8. 1 0 . 

Neither the change in H IV related symptoms between TO and T3 nor the change in HAART 

related symptoms between T1 and T3 was significantly related to clinical or demographic 

variables. Change scores for H IV related symptoms were not related to baseline CD4 count, 

baseline viral load, CD4 count at six months, viral load at six months, age, number of months 

since H IV diagnosis, CDC disease categorisation or past treatment experience. 
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Table 8.1 0: Relationships between symptom change scores and clinical and 

demographic variables 

RCS H IV RCS HAART 

r p r p 

TO CD4 -0 .02 >0.1 0 .03 >0. 1  

TO viral load -0. 1 3  >0 . 1  0 .00 >0. 1  

T3 CD4 -0 . 1 1 >0.1 -0 . 1 0  >0 . 1  

T3 viral load 0.06 >0. 1  0 .1 0 >0. 1 

Time H IV 0.1 7 >0. 1  0 . 1 2  >0. 1  

Age 0.09 >0. 1  0 .06 >0. 1  

F p F p 

CDC classification 0.09 >0 .01 1 .75 >0. 1  

Past ARV 0.05 >0. 1  0.05 >0 . 1  

8.5.8.2 Relationships between negative affect and change i n  HIV and HAART·related 

symptoms over follow-up 

There were significant positive correlations between depression and anxiety scores at TO and 

symptom evolution between TO and T3. Specifically, participants who reported higher 

depression scores before they in itiated treatment were more l ikely to report both a lack of 

improvement in H IV-related symptoms (r = 0 .27, p<0.05) and to experience a lack of 

improvement in HAART related symptoms (r = 0.31 , p<0.01 )  over time. Those who reported 

higher anxiety scores before initiating treatment were also more l ikely to experience a lack of 

improvement in HIV related symptoms over time (r = 0.34, p<0.005), however level of anxiety 

before initiating treatment did not predict subsequent evolution of HAART related symptoms (r 

= 0 . 19 ,  p>0.1  ). These results are il lustrated in Table 8 . 1 1 .  

Table 8.1 1 :  Associations between symptom change scores and baseline negative 

affect 

RCS H IV RCS HAART 

r p r p 

TO Depression 0.27 <0.05 0.31 <0.01 

TO Anxiety 0.34 <0.005 0. 1 9  >0. 1  
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8.5.8.3 Relationships between adherence at T1 and T2 and change in H IV and HAART-

related symptoms over follow-up 

Adherence at T1 did not have a statistically significant impact on change scores for either 

H IV-related symptoms or HAART-related symptoms. Furthermore adherence at T2 d id not 

significantly impact on change scores for either HIV-related symptoms or HAART related 

symptoms. These results are il lustrated in Table 8 . 1 2 . 

Table 8 .12: Relationships between symptom change scores and adherence T1 and T2 

Adherence at 1 month (T1 ) 

Adherence at 3 months (T2) 

RCS HIV 

t 

-1 .8 

-0.61 

p 

>0.05 

>0. 1  

8.5.9 Impact of symptom change on beliefs about HAART 

Research Question 3 

RCS HAART 

t 

- 1 .2 

- 1 .9 

p 

>0. 1  

>0.05 

How do patients interpret and evaluate changes in their symptom experiences over 

time? 

Hypothesis 3.1 : Experiencing persistent, severe symptoms after six months of treatment will 

stimulate concerns about the treatment if the symptoms are perceived as being caused by 

HAART side effects (Horne, 2003).  

Hypothesis 3.2: Patients who experience persistent, severe symptoms they associate with 

H IV (i .e. perceiving little improvement or worsening of symptoms between TO and T3) may 

doubt the necessity for its continued use (Horne, 2003; Cooper et al., 2003). 

Associations between symptom change scores and bel iefs about HAART (necessity and 

concerns) are shown in Tables 8 . 1 3 and 8 . 14 .  In l ine with Hypothesis 3 . 1 ,  there was a 

significant positive correlation between concerns at T3 and change scores for HAART related 
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symptoms (r = 0.21 , p<0.05), ind icating that a lack of improvement in HAART related 

symptoms between TO and T3 was also associated with stronger concerns about the 

treatment. Furthermore, there was a significant positive correlation between change scores 

for H IV-related symptoms and concerns scores at T3 (r= 0 .45, p<0.001 ), indicating that 

patients who were experiencing persistent symptoms they attributed to HIV had stronger 

concerns about HAART six months after they started their treatment. 

In l ine with hypothesis 3.2, there was a significant negative correlation between the perceived 

change in H IV related symptoms between TO and T3 and beliefs about personal necessity for 

HAART (r =-0.24, p<0.05). This suggests that patients may doubt their personal necessity for 

a treatment that they perceive as having little or no impact on the symptoms they associate 

with their i l lness. There was also a significant negative correlation between change in 

HAART-related symptoms and necessity bel iefs at T3 (r = -0 .32, p<0.01 ), where patients who 

perceived that their treatment was causing persistent symptoms of its own were also more 

likely to doubt the necessity for its continued use. 

Table 8.1 3 :  Relationships between treatment beliefs at the six-month follow-up (T3) and 

evolution of HIV-related symptoms since baseline (TO-T3) 

RCS HIV 

Unadjusted scores Control NA Control TO beliefs 

Treatment beliefs at T3 r p r p r p 
Necessity -0.24 <0.05 -0.24 <0.05 -0. 1 6  >0. 1  

Concerns 0.45 <0.001 0.34 <0.005 0.41 <0.001 

Table 8.1 4: Relationships between treatment beliefs at the six month follow-up (T3) and 

evolution of HAART-related symptoms since one-month follow-up (T1 -T3) 

RCS HAART 

Unadjusted scores Control NA Control TO beliefs 

Treatment beliefs at T3 r p r p r p 
Necessity -0.32 <0.05 -0.33 <0.005 -0.27 <0.05 

Concerns 0.21 <0.001 0.09 >0. 1  0.08 >0.1 
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8.5.9.1 Relationships between symptom change and beliefs about HAART controll ing 

for beliefs about HAART at baseline 

When controlling for concerns about HAART at baseline, the relationship between change in 

symptoms associated with H IV and concerns at T3 remained significant (r = 0.41 , p<0.001 ), 

suggesting that experiencing a lack of improvement in H IV-related symptoms over time leads 

to stronger concerns about HAART. However, when controlling for baseline concerns, the 

relationship between change in HAART-related symptoms and concerns at T3 was no longer 

statistically significant (r = 0 .08, p>0 . 1  ), suggesting that the previously observed relationship 

between symptom change and concerns at T3 was influenced by the strength of patients' 

concerns about potential adverse effects before they initiated treatment. 

When control l ing for baseline necessity bel iefs, the relationsh ip between change in H IV 

symptoms and necessity bel iefs at T3 was no longer sign ificant (r = -0. 1 6, p>0 . 1  ). This 

indicates that the relationship was influenced by bel iefs about personal necessity for HAART 

before initiating treatment. The relationship between necessity bel iefs and change in HAART

related symptoms however remained significant when control ling for baseline necessity 

bel iefs (r = -0.27, p<0.05). This suggests that experiencing persistent HAART-related side 

effects has a negative impact on patients' perceptions of their personal need for treatment. 

8.5.9.2 Relationships between symptom change and beliefs about HAART controll ing 

for negative affect 

When controll ing for baseline negative affect, the relationship between change scores for 

symptoms associated with HAART and concerns became non-significant (r = 0.09, p>0 . 1  ). 

This suggests that negative affect mediates the relationship between experiencing persistent 

HAART-related s ide effects and concerns about HAART, i .e. that the relationship is 

influenced by the level of negative affect reported before treatment was initiated. However, 

the relationship between H IV symptoms and concerns remained significant when controlling 

for negative affect (r=0.34, p<0.005). This suggests that the relationship between 
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experiencing persistent symptoms related to H IV and stronger concerns about HAART is 

independent of negative affect at basel ine. 

When control l ing for negative affect at TO, the association between change in H IV symptoms 

and necessity bel iefs at T3 remained significant (r = -0.24, p <0.05), as did the relationship 

between change in HAART related symptoms and necessity bel iefs at T3 (r =-0 .33, p<0.005). 

This suggests that the relation�hip between necessity bel iefs and symptom change is 

independent of depression and anxiety symptoms before initiating treatment. 

8.5.1 0 Impact of symptom change on perceptions of HIV 

Hypothesis 3.3: Patients who report persistent, severe H IV or HAART related symptoms after 

six months of taking HAART will have more negative views of their illness (specifically, they 

will perceive more severe personal consequences associated with their d iagnosis, be less 

convinced that their symptoms will improve with time, perceive a more cyclical timeline, will be 

less convinced that H IV is amenable to control, either through HAART or by other means, 

hold a less coherent picture of their i l lness and have a more negative emotional reaction to 

H IV 

Hypothesis 3 .3 was approached by assessing associations between change scores for 

symptoms attributed to H IV (RCS-HIV) and those attributed to HAART (RCS-HAART) with 

il lness representations.  Correlations between illness representations and change scores for 

symptoms attributed to H IV (RCS-HIV) are shown in Table 8. 1 5, and correlations between 

il lness representations and change scores for symptoms attributed to HAART (RCS-HAART) 

are shown in Table 8 . 1 6. 
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Table 8.15:  Relationships between perceptions of HIV at the six-month follow-up (T3) 

and evolution of HIV-related symptoms since baseline (TO-T3) 

RCS HIV 

Unadjusted scores Control NA Control TO beliefs 

I l lness perceptions at T3 r p r p r p 

Consequences 0.31 <0.01 0. 1 3  >0. 1  0 . 1 9 >0.05 

Timeline 0.47 <0.001 0.39 <0.001 0.38 <0.001 

Cyclical timeline 0.44 <0.001 0.30 <0.01 0.47 <0.001 

Personal control -0.30 <0.01 -0.25 <0.05 -0.23 <0.05 

Treatment control -0.46 <0.001 -0.37 <0.001 -0.40 <0.001 

Coherence 0.25 <0.05 0. 1 4  >0. 1  0 . 1 8 >0.05 

Emotional representations 0.43 <0.001 0.29 <0.01 0.40 <0.001 

Self-assessment of physical health -0.43 <0.001 -0.30 <0.01 -0.43 <0.001 

Table 8.1 6: Relationships between perceptions of HIV at the six-month follow-up (T3) 

and evolution of HAART-related symptoms since the one-month follow-up (TO-T3) 

RCS HAART 

Unadjusted scores Control NA Control TO beliefs 

I l lness perceptions at T3 r p r p R p 

Consequences 0.33 <0.01 0 . 1 8  >0.05 0 . 14  >0. 1  

Timeline 0.29 <0.01 0.24 <0.05 0.23 <0.05 

Cyclical timeline 0.30 <0.01 0 . 1 8  >0.05 0.29 <0.01 

Personal control -0.43 <0.001 -0.38 <0.001 -0.34 <0.005 

Treatment control -0.46 <0.001 -0.40 <0.001 -0.36 <0.001 

Coherence 0. 1 8  >0.05 0 .05 >0. 1  0. 1 2  >0. 1  

Emotional representations 0.33 <0.005 0.23 <0.05 0.35 <0.001 

Self-assessment of physical health -0.38 <0.001 -0.32 <0.005 -0.34 <0.005 

Correlations between illness representations and change scores for symptoms attributed to 

H IV (RCS-HIV) are shown in Table 8.1 5.  Patients who experienced a lack of improvement in 

H IV-related symptoms had more negative representations of H IV. Specifically, they perceived 

a more chronic and cyclical timel ine and more severe personal consequences associated with 

their condition. Furthermore, those whose symptoms did not improve perceived a lack of 

control over H IV, and believed that their treatment was not effectively controlling the 
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progression of the virus. In line with expectations, experiencing a lack of improvement in H IV 

related symptoms between TO and T3 was also associated with a more negative emotional 

reaction to H IV and less il lness coherence. 

The results were similar for HAART-related symptoms (see Table 8 . 1 5): Participants who 

experienced persistent or worsening symptoms they attributed to HAART side effects 

between T1 and T3 perceived a more chronic and more cyclical timeline, and attributed more 

severe personal consequences to their condition. Change scores for HAART-related 

symptoms were negatively correlated with perceptions of treatment control and personal 

ind icating that patients who experienced persistent or worsening symptoms they attributed to 

HAART after six months of treatment perceived a lack of control over HIV, and felt that their 

treatment was not effectively controlling their condition . In l ine with expectations, experiencing 

persistent or worsening HAART related symptoms between T1 and T3 was associated with a 

more negative emotional reaction to H IV, however change scores for HAART-related 

symptoms were not significantly related the degree of il lness coherence perceived by the 

patient. 

8.5.10 .1  Relationships between symptom change and i l lness representations at 

T3 controll ing for i l lness perceptions at TO 

When controlling for il lness perceptions at baseline, the relationsh ips between change scores 

for H IV-related symptoms and consequences and coherence were no longer statistically 

significant. The relationships between change scores for HAART related symptoms and 

consequences and coherence also became non-sign ificant. All other correlations remained 

consistent. 

8.5.1 0.2 Relationships between symptom change and i l lness representations at 

T3 control ling for negative affect 

When control l ing for baseline negative affect, change scores for H IV-related symptoms and 

consequences and coherence became non-significant. The relationship between change in 
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HAART-related symptoms and consequences, coherence and cyclical timeline also became 

non-significant. All other relationships remained consistent. 

8.5.1 1 Necessity and concerns as mediators of the relationship between symptom 

appraisal and adherence to HAART 

Research Question 4: Do beliefs about HAART mediate the relationship between 

symptom change and adherence in a way that is consistent with the extended SRM 

proposed by Horne (1 997; 2003)? 

Hypothesis 4.1 : Patients' perceptions of their personal necessity for HAART will mediate the 

relationship between experiencing persistent H IV-related symptoms and adherence. 

Specifically, those who bel ieve their symptoms have not improved over time will be less 

adherent to their treatment if they perceive a low personal necessity for HAART. 

Hypothesis 4.2: The degree to which patients hold concerns about the adverse effects of 

taking HAART will mediate the relationship between experiencing persistent HAART-related 

symptoms and adherence. Specifically, those who are experiencing persistent, severe 

symptoms they associate with HAART will be less adherent if they hold strong concerns 

about their treatment. 

Mediational relationships were explored between change in symptom scores and beliefs 

about HAART at T3. These analyses are i l lustrated in Figures 8.7 - 8. 1 0. 

8.5.1 1 .1 Do necessity beliefs mediate the relationship between HIV-related 

symptoms and adherence? 
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Figure 8.7: Necessity beliefs as a mediator between changes in HIV related symptoms 

over time and adherence 

AHIV symptoms 

T3 Necessity bel iefs 

2 .  r = -0.24, p<0.05 

1 .  r = 0 .24, p<0.05 

4. (rp = 0 . 14 ,  p>0 . 1 )  

3.  r = -0.47, p<0.001 

1 .  Low adherence at T3 was significantly associated with experiencing a lack of 

improvement in HIV-related symptoms (r = 0.24, p<0.05) 

2. There was a negative correlation between change scores for H IV related symptoms 

and necessity beliefs, indicating that a lack of improvement in H IV-related symptoms 

over time was associated with lower necessity for HAART (r = -0.24, p<0.05) 

3 .  There was a significant negative correlation between T3 necessity and adherence, 

showing that those with lower necessity scores at T3 were less adherent (r = -0.47, p 

<0.001 ) 

4. When controlling for necessity bel iefs , change in H IV symptoms was no longer 

related to adherence (rp = 0 . 14, p>0. 1 )  

These results are consistent with necessity beliefs mediating the relationship between HIV 

related symptoms and adherence, supporting the hypothesis generated by the eSRM. 
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8.5.1 1 .2 Do necessity beliefs mediate the relationship  between experiencing 

persistent HAART-related symptoms and adherence? 

Figure 8.8: Necessity beliefs as a mediator between changes in HAART-related 

symptoms over time and adherence 

T3 Necessity beliefs 

2 .  r = -0.24, p<0.05 

AHAART symptoms 

1 .  r = 0.24, p<0.05 

4. rp = 0 . 19 ,  p>0. 1  

3. r = -0.47, p<0.001 

Adherence 

1 .  Low adherence at T3 was significantly associated with a lack of improvement in 

HAART-related symptoms (r = 0.31 , p<0.0 1 )  

2 .  There was a significant negative correlation between experiencing a lack of 

improvement in HAART-related symptoms over time and bel iefs about personal 

necessity for HAART at T3 (r = -0.32, p<0.01 ), indicating that those who bel ieved that 

their HAART-related symptoms had not improved were less convinced of their need 

for treatment. 

3 .  Low adherence at  T3 was significantly associated with perceiving a lack of personal 

necessity for HAART at T3 (r = -0.47, p <0.01 ) 

4 .  When control l ing for T3 necessity bel iefs, change in HAART-related symptoms was 

no longer related to adherence (rp = 0 . 19 ,  p>0. 1 )  

This is consistent with necessity beliefs mediating the relationship between change in 

HAART-related symptoms and adherence. 

23 1 



8.5.1 1 .3 Do concerns about HAART mediate the relationship between 

experiencing persistent HAART -related symptoms and adherence? 

Figure 8.9: Concerns as a mediator between changes in HAART -related symptoms over 

time and adherence 

T3 Concerns about HAART 

2. r = 0.21 , p<0.05 

1 .  r = 0.27, p<0.05 

4. rp = 0.27, p<0.05. 

3. r = 0 .26, p<0.05 

Adherence 

For this analysis, the item relating to patients' experiences of side effects was removed from 

the concerns scale. The scale retained an acceptable Cronbach's alpha (0.7). 

1 .  Low adherence was significantly associated with experiencing a lack of improvement 

in HAART-related symptoms over time (r= 0.27, p<0.05) 

2. Experiencing a lack of improvement in HAART-related symptoms between T1 and T3 

was sign ificantly related to stronger concerns at T3 (r=0.21 , p<0.05) 

3. Concerns about HAART at T3 were significantly associated with low adherence (r = 

0.26, p<0.05) 

4. When control l ing for T3 concerns scores, reporting a lack of improvement in HAART

related symptoms remained significantly associated with low adherence (rp = 0.27, 

p<0 .05). 

Therefore, contrary to Hypothesis 4 .2, the relationship between experiencing persistent 

HAART-related symptoms and adherence was independent of patients' concerns about 

HAART. 
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8.5.1 1 .4 Do concerns about HAART mediate the relationship between 

experiencing a lack of improvement in HIV-related symptoms and adherence? 

Figure 8.1 0 :  Concerns as a mediator between changes in HIV-related symptoms over 

time and adherence 

T3 Concerns 

1 . r = 0.45, p<0.001 2. r = 0.26, p<0.05 

aHIV symptoms T3 Adherence 

3. r = 0.24, p<0.05 

4. r P = 0.27, p<0.05 

1 .  Low adherence at T3 was sign ificantly associated with experiencing lack of 

improvement in H IV-related symptoms (r = 0.24, p<0.05) 

2. There was a significant positive correlation between RCS H IV and concerns, 

ind icating that experiencing a lack of improvement in HIV related symptoms was 

related to stronger concerns about HAART (r = 0.45, p<0.001 ) 

3. Higher concerns were significantly associated with low adherence (r = 0.26, p<0.5) 

4. When controlling for T3 concerns, change in HIV-related symptoms remained 

significantly related to adherence (rp = 0 .27, p<0.05) 

Therefore the relationship between change in HIV symptoms over time and adherence is 

independent of patients' concerns about HAART. 
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8.6 Discussion 

The aim of this study was to explore the role of symptom appraisal and attribution in 

adherence to HAART over the first six months of a new treatment, in order to test hypotheses 

driven by the SRM (Leventhal et al . ,  1 980) and extensions to it proposed by Horne ( 1 997, 

2003).  

8.6.1 Patterns of adherence over follow-up 

First, patterns of adherence were explored across the follow-up. Adherence was initially very 

high.  However, there was a significant decrease in adherence levels between three and six 

months on HAART, with a quarter of the sample reporting less than adequate adherence at 

the six month follow-up accord ing to current clinical recommendations (Paterson et al , 2000). 

Low adherence after six months of treatment was sign ificantly associated with a poorer 

clin ical outcome (higher viral load). This was a relatively short time on HAART in view of the 

fact that treatment is potentially l ife-long. The decline in adherence at this early stage mirrors 

findings from other longitudinal studies of adherence to HAART (Carrieri et al . ,  200 1 ;  Duran et 

al . ,  2001 ) and emphasises the need to identify risk factors for low adherence early in the 

treatment process. This is especially pertinent because viral replication in the event of sub

optimal viral suppression can be rapid (Perelson et al . ,  1 996). The results from this study 

augment those from Study 1 and suggest that any intervention to promote adherence should 

be initiated very early in the treatment process. 

8.6.2 Symptom appraisal in relation to adherence 

The results provided strong support for the Self-Regulatory Model (SRM: Leventhal et al . ,  

1 980), showing that patients' appraisals of their symptoms over time were related to their 

adherence behaviour. There was a significant decrease in the frequency of moderate to 

severe symptoms patients attributed to H IV between baseline and six months for the group as 

a whole. Furthermore patients reporting low adherence experienced a significantly greater 

frequency of symptoms at each follow-up. The pattern of results for moderate to severe 

symptoms attributed to HAART side effects was slightly different. For the group as a whole 

there was no overal l decl ine in the number of symptoms they attributed to HAART over six 
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months. However, when patterns of symptoms were compared between h igh and low 

adherence groups it was evident that while there was a significant decrease in HAART

related symptoms between one and six months for the h igh adherence group, the mean 

number of symptoms actually increased sl ightly for those who reported low adherence at six 

months. In line with expectations, symptom change scores were related to adherence: 

Patients reporting low adherence after six months of taking HAART reported less of an 

improvement in both H IV and HAART related symptoms over time. 

It is unlikely that the lack of improvement in symptoms among those reporting low adherence 

at six months an artefact due to reduced clinical effect stemming from earlier non-adherence, 

since neither adherence at one month nor adherence at three months was significantly 

associated with the evolution of HIV or HAART related symptoms over six months. Neither 

changes in H IV nor changes in HAART related symptoms over time were associated with 

clinical markers of disease progression, before starting treatment or at the six-month follow

up.  This suggests that patients' perceptions of their symptoms over time were not influenced 

by the actual clinical efficacy of their treatment. 

However, symptom appraisal was associated with negative affect at baseline. Experiencing 

higher levels of anxiety and depression before initiating treatment was associated with less 

improvement in HIV-related symptoms over the six-month fol low-up. Furthermore, higher 

levels of depression {but not anxiety) at baseline were associated with persistent or 

worsening HAART-related symptoms over time. Since the measure of negative affect used in 

this study was chosen because of its lack of overlap with physical symptomatology, it is 

unl ikely that the relationship is due to overlap between symptoms of physical and 

psychological nature. It could be that depressive and anxious symptomatology is associated 

with a perceived lack of improvement because of a general negative or pessimistic orientation 

(Peterson & Bossio, 1 991 ) or a greater tendency to attend to somatic symptoms (Watson & 

Pennebaker, 1 991  ). Conversely, depression and anxiety before starting treatment may 

influence the adoption of other health promoting behaviours, not measured in this study, 

which in turn may impact on perceptions of symptom evolution over time. 
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Associations between patients' experiences of symptoms and adherence have been identified 

in several previous cross-sectional studies (Ammassari et al . ,  200 1 ;  Catz et al . ,  2000; 

Chesney et al . ,  2000; Gifford et al . ,  2000). In a prospective study, Spire et al . (2002) found 

that patients who perceived that their HAART-related side-effects remained high or increased 

from limited to high over four months of follow-up were significantly more l ikely than others to 

report low adherence. There is a dearth of research exploring differential relationships 

between adherence and symptoms depending on whether patients attribute them to HIV, 

HAART or other i l lnesses, although results from one cross-sectional study suggested that 

both those reporting more HIV and those reporting more HAART symptoms were less 

adherent to their treatment (Ammassari et al . ,  2001 ). The current study adds to this body of 

research, suggesting that experiencing either a lack of improvement in H IV-related symptoms 

or HAART-related side effects over time is associated with low adherence. 

8.6.3 Impact of symptom appraisal on beliefs about HAART 

8.6.3.1 Perceptions of necessity for HAART 

Having established that symptom appraisal is associated with adherence in a causative 

fash ion, the next step was to identify the mechanisms by which symptom appraisal impacts 

on adherence in order to test hypotheses driven by self-regulatory models. Within an 

extended SRM framework (Horne, 2003), experiencing a lack of improvement in symptoms 

associated with i l lness should lead to perceptions of low necessity for the prescribed 

treatment and subsequent non-adherence. This hypothesis was tested by correlating 

symptom change scores against patients' perceptions of their personal necessity for HAART, 

elicited at the six-month follow-up. In l ine with expectations, those who perceived an 

improvement in the symptoms they associated with H IV perceived a h igher necessity for their 

treatment. This pattern of results was similar for HAART-related symptoms. Those who 

perceived an improvement in the symptoms they attributed to their treatment also perceived a 

higher necessity for HAART after six months of treatment. 

The next question was whether these relationships were fuelled by patients' perceptions of 

necessity for HAART before initiating treatment, or whether their appraisal of symptoms over 
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time impacted on their perceptions of need over the six months of treatment. Partiall ing 

baseline bel iefs about HAART out of the analyses allowed the impact of symptom evolution 

on beliefs to be explored independently of pre-existing bel iefs about HAART. The question of 

how symptom evolution impacts on patients' bel iefs about HAART could thereby be 

addressed. When control l ing for baseline necessity beliefs , the relationship between 

experiencing an improvement in HIV related symptoms and necessity bel iefs at six months no 

longer reached statistical sign ificance. 

There are several possible reasons for this finding. It may be speculated that for some, 

experiencing an improvement in the symptoms they attributed to HIV actually reduced their 

perceptions of necessity between baseline and six months. While for some participants, 

experiencing an improvement in symptoms appeared to reinforce their perceived need for 

treatment, for others the consequence of perceiving an improvement in symptoms related to 

H IV may have been a decrease in their perceptions of need for HAART. This reduction in 

perceptions of necessity in response to improved health was il lustrated in the results of a 

parallel interview-based study in which a sub-sample of participants in the current study were 

interviewed about their experiences of taking HAART after six months of treatment (Cooper et 

al . ,  2003). One theme associated with low adherence was doubting the need for continued 

treatment once the patient had started to feel better. This is il lustrated by the following quote 

from a participant who reported low adherence: 

"I 've been complacent in the way that my health is at the moment. I feel fine and well, so you 

can almost forget you have H IV when you are wel l .  When I started taking the drug therapy 

and there were symptoms, there was always a reminder there that you had H IV and to take 

your tablets and stuff like that. Now it's pretty much out of sight, out of mind." Presented at 

AIDS Impact, July, 2003. 

The relationship between experiencing an improvement in HAART-related symptoms over 

time and perceived necessity for HAART remained statistically significant when controll ing for 

baseline necessity beliefs . This indicates that experiencing a lack of improvement in the 
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symptoms patients attributed to HAART side effects led to decrease in perceived need for 

treatment. This makes intuitive sense, the self-regulating patient who experiences persistent 

or worsening side effects may begin to doubt that the treatment is actually necessary, since 

the treatment itself makes them ill . 

Finally, it was proposed that necessity beliefs would mediate the relationship between 

symptom appraisal and adherence. Necessity bel iefs at six months were found to mediate the 

relationships between both HIV related symptoms and HAART related side effects and 

adherence. When necessity was partialled out of the analyses, symptom appraisal was no 

longer significantly related to adherence. This finding provides strong support for the 

extended SRM proposed by Horne (2003). It suggests that interventions to promote 

adherence to HAART should focus on maintaining strong perceptions of personal necessity 

for HAART among patients who are experiencing persistent symptoms or side effects. One 

way of maintaining strong necessity for HAART among these patients might be to encourage 

the use of laboratory test results (such as HIV-viral load and CD4 count) in patients' 

evaluations of their treatment. 

8.6.3.2 Concerns about adverse effects 

Next, relationships between symptom appraisal, concerns about HAART and adherence were 

explored. Within the extended self-regulatory framework proposed by Horne (2003), 

experiencing persistent symptoms should stimulate concerns about the prescribed medication 

if the symptoms are interpreted as treatment side effects . This hypothesis received support in 

the current study. Patients who did not experience an improvement in the symptoms they 

attributed to the side effects of HAART between one month and six months held stronger 

concerns about their treatment after six months of treatment. 

When controlling for concerns about HAART at basel ine, experiencing an improvement in H IV 

related symptoms remained significantly associated with concerns, however, experiencing an 

improvement in HAART related symptoms was no longer related to concerns. Observing that 

HAART was not alleviating symptoms the patient associated with their condition may 

238 



stimulate new concerns about the adverse effects of taking HAART. If the patient perceives 

the treatment to be ineffective in alleviating the symptoms of H IV, perhaps day-to-day 

regimen complexities, stigma and embarrassment surrounding antiretroviral treatment as well 

as worries about longer-term difficulties become increasingly salient. 

It was further proposed that concerns about HAART would mediate the relationship between 

experiencing persistent, severe HAART-related symptoms and adherence, i .e. that the 

relationship between experiencing persistent side effects and adherence was due to the 

activation of a range of concerns about adverse effects of taking HAART, including worries 

about long-term side effects, concerns about the treatment regimen and d isruption to daily 

routine, as well as more abstract worries about the stigma and embarrassment of taking 

HAART. This hypothesis was not supported: the relationship between change in HAART 

related symptoms over time and adherence remained sign ificant when controlling for 

concerns in the analysis. This indicates that the relationship was independent of the strength 

of concerns participants held about their treatment. These findings suggest that, although 

concerns about the adverse effects of taking HAART were elevated among patients who were 

experiencing persistent side effects, they did not have a causative role in terms of their 

adherence behaviour. With respect to HIV-related symptoms, patients who experienced a 

lack of improvement in the symptoms they attributed to their condition over six months of 

treatment also held stronger concerns about HAART. However, again the strength of patients' 

concerns about HAART did not mediate the relationship between HIV related symptoms and 

adherence. 

It is interesting that the relationship between the evolution of HIV-related symptoms and 

concerns was considerably stronger than the relationship between the evolution of symptoms 

attributed to HAART side effects and concerns (r = 0.45 compared to r = 0.21 , respectively). 

The concerns scale includes a range of items addressing concerns about potential long-term 

effects of taking HAART, disruption to routine, difficulty with timing of pills, stigma associated 

with taking the treatment and general worry about antiretroviral medication . It would seem that 

these concerns are activated to a greater degree by the perception that the treatment is not 
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effectively alleviating symptoms of the virus itself than by the perception that HAART is 

causing persistent symptoms of its own. The burden of HAART may become greater if it is not 

perceived as being effective in relieving the symptoms that the patient associates with HIV. 

8.6.4 Impact of symptom appraisal on perceptions of HIV and self-rated health 

It was expected that patients' appraisals of their symptoms over the treatment process would 

impact on their perceptions of H IV, in line with the original SRM (Leventhal et a l . ,  1 980; 1 982). 

In order to ensure that the relationships were not confounded by pre-existing i l lness 

perceptions or negative affect, corresponding perceptions of H IV, depression and anxiety at 

baseline were partialled out of the analyses. Consistent with the SRM, experiencing an 

improvement in symptoms associated with H IV or HAART over time was associated with 

greater optimism among patients that their condition would improve in time, and a decrease in 

the perception of symptoms recurring in a cyclical fashion. Furthermore, symptom appraisal 

appeared to be central to patients' appraisals of the effectiveness of their treatment: those 

reporting an improvement in the symptoms they associated with their virus or its treatment 

over time reported greater perceptions of control over H IV at six months relative to basel ine. 

These patients also reported improved physical health and a less negative emotional reaction 

to H IV compared to baseline. However, the evolution of HIV and HAART related symptoms 

was not associated with changes in perceived personal consequences associated with l iving 

with H IV, nor with the extent to which patients felt they held a coherent picture of HIV. 

Consistent with the original SRM proposed by Leventhal et al .  (1 980; 1 982), these findings 

suggest that patients use their symptom experiences to generate their representations of 

il lness, particularly perceptions of control and timeline. These findings are important because 

they suggest that patients might be erroneously judging the efficacy of their treatment on the 

basis of their symptom experiences. The clinical aim of HAART is to reduce viral load to 

undetectable levels in order to promote a healthy immune system and prevent opportunistic 

infections (BHIVA treatment guidel ines, 2001 ). HAART may not therefore be expected to 

alleviate all the symptoms the patient associates with their illness, and is well known to cause 

side effects of its own (Carr & Cooper, 2000). These findings indicate that efforts should be 
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made to focus patients' attention on clinical ind icators of HAART-efficacy, such as HIV viral 

load in determining the efficacy of their treatment, rather than their experiences of symptoms .  

8.6.5 The role of negative affect 

When controlling for depression and anxiety at baseline, experiencing an improvement in 

H IV-related symptoms was no longer significantly related to adherence. Since depression and 

anxiety were sign ificantly related to both low adherence and symptom appraisal, it can be 

concluded that negative affect mediated the relationship between H IV symptom appraisal and 

adherence. This suggests that patients who were experiencing high levels of negative affect 

before they began treatment were more likely to respond to a lack of improvement in the 

symptoms they attributed to their illness with low adherence. This may be due to a general 

negative orientation, where patients experiencing a more negative mood may feel negatively 

about a treatment that is not improving the symptoms they attribute to their illness and 

respond by missing doses. Negative affect did not, however, mediate the relationship 

between HAART-related symptom appraisal and adherence. This indicates that patients 

responded to a lack of improvement in HAART related side effects by missing doses, 

regardless of their initial level of depressive or anxious mood. While isolating 'pure' 

relationships between symptom appraisal and adherence may be useful for the development 

of theory, it is d ifficult to envisage how these findings should be incorporated into 

interventions that aim to improve high adherence, especially given the h igh incidence of 

depression in H IV (Cruess et al . ,  2003) .  Moreover, it is not yet known whether improving 

negative mood would improve adherence. Further research is needed to address these 

questions.  

In  conclusion, this study has shown that changes in patients' perceptions of symptoms over 

time predict adherence to HAART over the first six months of treatment as suggested by self

regulatory models (Leventhal et al . ,  1 980, Horne et al . ,  2003). It suggests that patients use 

their experience of symptoms as a primary means of appraising the impact of their treatment, 

and illustrates some of the mechanisms through which symptom appraisal impacts on 
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adherence. The study both supports existing research showing l inks between symptom 

experiences and adherence to HAART, and extends this body of knowledge in several ways. 

First, while previous cross-sectional studies have tended to show l inks between HAART-side 

effects and adherence, or not differentiated between symptoms attributed to HAART and 

those attributed to H IV (Ammassari et al . ,  2001 ; Catz et al . ,  2000; Chesney et al . ,  2000; 

Gifford et a l . ,  2000), this study shows that both types of symptoms impact on adherence. 

Second,  by using a prospective, longitudinal research design,  it was possible to show that the 

associations between symptoms and adherence were not due to the tendency of particular 

patients to over or under-report symptoms ,  but to the evolution of symptom experiences over 

time. By controll ing for the variance accounted for by symptom experiences prior to initiating 

treatment (H IV) or in the early stages of treatment (HAART), the results showed that those 

who experienced an improvement in symptoms over time reported high levels of adherence, 

while those experiencing persistent or worsening symptoms over time were more l ikely to 

respond with less than optimal adherence. These results are consistent with the SRM 

(Leventhal et al. , 1 980; 1 982), suggesting that patients expect HAART to alleviate symptoms 

of H IV, and not to cause its own. Third, the study provides support for extensions to the SRM 

proposed by Horne (1 997, 2003), by showing how patients' bel iefs about their personal 

necessity for HAART mediate the relationships between symptom experiences and 

adherence. These results suggest that patients who experience a decrease in both H IV and 

HAART-related symptoms over time are likely to be adherent to their treatment because they 

perceive a stronger need to take it. Final ly, the data lend support to the theoretical framework 

proposed by Leventhal et al .  ( 1 980; 1 982), showing a dynamic relationship between patients' 

appraisals of their symptoms over the first six months of taking HAART and their perceptions 

of H IV, with those experiencing an improvement in symptoms over time reporting more 

optimistic beliefs about the likely outcome of their condition, stronger perceptions of control 

over H IV, and less negative emotional representations of H IV at six months, compared to 

baseline. They also show improved physical health among those who experienced an 

improvement in symptoms. 

242 



The data generated by this study extend research the H IV-adherence literature by specifying 

some of the mechanisms by which symptom experiences impact on adherence, thus enabling 

clinicians and researchers to develop appropriate interventions to maintain high levels of 

adherence to HAART. The results are also relevant to the understanding of theory that may 

be applicable to other i l lness groups, by specifically addressing the previously under

researched appraisal mechanism proposed by the SRM and mechanisms through which 

symptom appraisal impacts on adherence proposed by Horne ( 1 997; 2003). 

8.6.6 Limitations 

8.6.6.1 Sample bias 

Participants who completed Study 2 were compared to those completing Study 1 in order to 

establish sample whether the results could be generalised to the study population as a whole. 

There were some differences between the two cohorts in terms of clinical and demographic 

characteristics. Those who failed to complete the assessments necessary for inclusion in 

Study 2 were younger, less likely to be in a clin ical trial and to have had prior experience 

taking ARVs, compared to those who completed assessments for Study 1 .  It is worthy of note 

that over half of those with missing data had stopped their treatment before the six-month 

follow-up, therefore the Study 2 assessments were not appl icable for these patients. In order 

to overcome the problem of attrition in studies investigating adherence to HAART, many 

investigators employ an 'intention to treat' analysis, where patients who fail to complete the 

study are classified as non-adherent. However, this analysis was not feasible in the current 

study, which required questionnaires to be completed at all time-points, not only at baseline. 

Since those who made the decision to stop their treatment represent a sample of non

adherent patients, it is not surprising that they also had a significantly higher viral load at six 

months compared to those who completed the Study 2 assessments. 

With regard to the wider UK population of HIV positive adults, this Brighton-based sample 

over-represent white gay men. The findings require replication within a range of H IV 

populations in order to develop intervention based on a more representative sample. 
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8.6.6.2 Measurement of symptoms 

The symptom measure used in this study was crude and not encompassing of the wide 

spectrum of symptoms that may be experienced by patients with H IV and those using 

HAART. It is therefore possible that some participants could have been experiencing one or 

more severe symptom that was not covered by the measure. Furthermore, because of the 

relatively short follow-up it was not possible to investigate patients' appraisals of side effects 

that occur with longer-term use of HAART, such as lipodystrophy, or the impact of these long

term adverse effects on adherence. 

8.6.7 Implications for intervention and clinical practice 

The data suggest that symptom experiences are key to patients' appraisals of their 

antiretroviral treatment. The change in symptoms over time appears to be particularly 

important. The risk of low adherence is increased if patients experience a lack of 

improvement in the symptoms they attribute to H IV, or if they experience persistent or 

worsening symptoms attributed to HAART. Clinicians and researchers should be aware that 

patients' appraisals of their symptom experiences over time impact on their adherence 

behaviour. Although alleviating symptoms and side effects would be desirable, this is unlikely 

to be possible for every patient. There has been very little research into the most effective 

ways of managing persistent symptoms and side effects among people with HIV. Where 

pharmacological treatment of symptoms is not possible, effective or desirable, psychological 

interventions might help patients to develop coping skills that reduce the distress caused by 

persistent symptoms. Further research is required in order to explore the impact of physical, 

psychological and practical interventions to al leviate or manage symptoms on adherence to 

HAART among people with H IV. 

The study identified some of the mechanisms by which symptom experiences impact on 

adherence to HAART. In particular, patients' perceptions of their personal necessity for 

HAART mediated the relationships between both H IV and HAART related symptom appraisal 

and adherence. These results suggest that eliciting and addressing patients' bel iefs about 

their continued necessity for HAART may be an effective way of maintaining high levels of 
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adherence among patients whose HIV-related symptoms have not improved on treatment, 

and those experiencing persistent side effects. The findings also indicate that efforts should 

be made to focus patients' attention on clinical indicators of HAART-efficacy, such as HIV 

viral load in determining the efficacy of their treatment, rather than their experiences of 

symptoms .  
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Chapter 9 

Study 3 
Changes i n  perceptions of H IV and beliefs about HAART over 

six months of treatment: Impact on adherence. 

9.1 Introduction 

Study 2 showed that patients' experiences of symptoms changed over six months of 

treatment and that these changes fed back into representations of il lness and treatment and 

impacted on adherence. Although central to the theoretical structure of the SRM (Leventhal et 

al . ,  1 980) and extended SRM (Horne, 1 997; 2003), very few studies to date have explored 

changes in perceptions of il lness or bel iefs about treatment over time or in response to a new 

treatment. Although recent studies have identified l inks between illness perceptions and 

adherence to treatment (Cooper et al . ,  1 999; Horne & Weinman, 1 998; 2002; Llewellyn et al . ,  

2003; Horne et al .  (in press)), these studies have used cross sectional designs, so it was not 

possible to determine the nature of causality between beliefs and adherence. Consequently, 

little is known about how perceptions of illness and treatment change over time and whether 

such changes are associated with adherence. This is an important omission , since patients' 

experiences over the months following the initiation of a new treatment for chronic il lness may 

have a profound influence on their beliefs and impact on the degree to which they adhere to 

their prescribed treatment regimen. 

One recent study suggests that perceptions of i l lness do indeed change over time and that 

these changes predict behaviour and clinical outcome. Petrie et al (2002) found that patients 

who were randomised to receive an intervention following their first myocardial infarction (Ml)  

reported sign ificant positive changes in their views of their M l  and were better prepared for 

leaving hospital compared to patients in the control group. Furthermore, those who received 

the intervention reported a significantly lower rate of angina symptoms three months later. 

If little is known about how perceptions of illness change over time, still less is known about 

the evolution of bel iefs about medicines. To date, studies utilising the extended SRM (Horne 
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& Weinman, 2002; Llewellyn et al . ,  2003; Horne et al . ,  2003 (in press)) have been cross

sectional in design.  Subsequently, there is a dearth of information concern ing how patients' 

perceptions of their personal necessity for treatment or their concerns about adverse effects 

evolve over the treatment process, or whether these changes predict adherence. 

This final part of the thesis explored how patients' perceptions of H IV and HAART evolved 

over time, from before in itiating a new antiretroviral treatment regimen, over the following six 

months. The aim was to determine whether changes in perceptions of H IV and HAART over 

time predicted adherence. The prospective, longitudinal design of the study also provided the 

opportun ity to explore what factors are associated with the change in beliefs over time, in 

order to provide targets for the content of interventions to maintain the unusually high levels of 

adherence to HAART that are required for clin ical success. 

9.2 Aims and research questions 

The overall aim of this study was to explore how perceptions of HIV and HAART change over 

the first six months of treatment, and how these changes impact on adherence. Specifically: 

1 .  To explore how perceptions of H IV and HAART evolve over the first six months of 

treatment 

2. To determine whether patients' perceptions of H IV and beliefs about HAART are 

associated with adherence 

3. To determine whether changes in patients' perceptions of HIV and beliefs about 

HAART over the first six months of treatment are associated with adherence 

4. To examine relationships between changes in perceptions of HIV and bel iefs about 

HAART over the treatment process 

5.  To determine whether perceptions of HIV mediate relationships between changes in 

beliefs about HAART and adherence over time 
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Research Question 1 :  How do patients' perceptions of HIV and beliefs about HAART 

evolve over the first six months of treatment? 

Very l ittle previous work has looked at change in beliefs about HIV or HAART in response to 

initiating a new treatment. Therefore these hypotheses are exploratory. 

Hypotheses 

Hypothesis 1 .1 :  There will be significant changes in patients' bel iefs about HAART over the 

first six months of treatment 

Hypothesis 1 .2:  There will be significant changes in patients' perceptions of H IV over the first 

six months of treatment 

Research question 2: Are patients' perceptions of HIV and beliefs about HAART 

associated with adherence? 

Study 1 showed relationships between baseline perceptions of H IV and beliefs about HAART 

and subsequent adherence. This question addresses the question of whether these bel iefs 

are associated with adherence across the entire treatment process. 

Hypothesis 2.1 : Bel iefs about HAART will be associated with adherence. Specifically, low 

adherence will be associated with: 

H2.1 . 1  

H2. 1 .2 

lower perceived necessity for treatment 

stronger concerns about adverse effects of taking HAART 

Hypothesis 2.2: Perceptions of H IV will be associated with adherence. Specifically, low 

adherence will be associated with perceiving: 

H2.2. 1 

H2.2.2 

H2.2.3 

H2.2.4 

H2.2.5 

less negative personal consequences of having HIV 

a more optimistic timeline 

a less cyclical timeline 

less personal control over HIV 

doubting that HAART can effectively control H IV 
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H2.2.5 

H2.2.6 

H.2.2.7 

greater illness coherence 

a less negative emotional representation of HIV 

a more positive perception of physical health 

Research question 3: Are changes in patients' perceptions of HIV and beliefs about 

HAART over six months of treatment associated with adherence? 

Having already addressed the question of whether baseline bel iefs impact on subsequent 

adherence (Study 1 ), and whether there is a relationship between beliefs and adherence 

across the entire follow-up (RQ2, this study), th is question addressed the interaction between 

time and adherence, in order to find out whether the degree to which perceptions of illness 

and treatment changed over time impacted on adherence. 

Hypothesis 3.1 : Changes in beliefs about HAART over the first six months of treatment will 

be associated with adherence. Specifically: 

H3.1 . 1 : low adherence will be associated with a greater decline in necessity bel iefs 

H3. 1 .2 :  high adherence will be associated with a greater decline in concerns 

Hypothesis 3.2: Changes in perceptions of HIV over the first six months of treatment will be 

associated with adherence. The general expectation is that increases in perceived control 

over H IV (treatment control and personal control) will be associated with high adherence 

while increases in consequences, timeline, cyclical timeline, emotional representations and 

il lness coherence will be associated with low adherence. It was also expected that an 

increase in self-rated health over time would be associated with high adherence. 

Research question 4: Are changes in perceptions of personal necessity for HAART 

over the treatment process associated with changes in perceptions of HIV in a way that 

is consistent with the extended SRM? 

Hypothesis 4.1 : Reporting a decrease in perceptions of personal necessity for HAART 

across the treatment process will be associated with an increase in negative perceptions of 
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HIV (symptoms related to H IV and HAART, consequences, timeline, cyclical timeline, illness 

coherence and emotional representations) and a decrease in perceptions of control over HIV 

(treatment control and personal control). It is also expected that self-rated health wi l l  decline 

as perceptions of necessity decl ine. 

Research question 5: Do perceptions of HIV mediate relationships between beliefs 

about personal necessity for HAART and adherence? 

H5.1  The relationship between changes in bel iefs about HAART and adherence will be 

mediated by changes in il lness perceptions 

9.3 Methods 

9.3.1 Participants 

Of the eighty-six participants described in the General Methodology, nine had stopped their 

treatment before the six-month follow-up (T3) .  Although this group comprised a sub-sample of 

participants who met the definition for low adherence using the composite score util ised in 

Study 1 ,  these participants did not complete the six-month (T3) questionnaires (in l ine with 

study protocol: see General Methodology), therefore it was not possible to use their data in 

the analyses in Study 3. A further seven participants were missing data at the one-month (T1 ) 

assessment, and three were missing data at the three-month (T2) assessment. The final 

sample for the present study therefore comprised sixty-seven participants. The sample is 

described in the Results section. 

9.3.2 Procedure 

The procedure for Study 3 is described in the General Methodology. In summary, patients 

who were not taking HAART were recruited to the study through their H IV clinician. The 

author attended weekly clin ical meetings in order to identify participants who were eligible for 

a HAART recommendation on the basis of British H IV Association (SHIVA) guidelines. Those 

who accepted a treatment recommendation were given a questionnaire to complete before 
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starting treatment (TO), and again after one month (T1 ), three months (T2) and six months 

(T3) of taking their HAART regimen. 

9.3.3 Measures 

All measures are described in detail in the General Methodology. The questionnaire booklet 

given at TO, T1 , T2 and T3 contained the Il lness Perceptions Questionnaire ( IPQ), the Beliefs 

about Medicines Questionnaire (BMQ), Hospital Anxiety and Depression Scale (HADS) and 

the MOS Short-Form 1 2-item health assessment inventory (SF-1 2). As stronger relationships 

were found between perceptions of moderate-severe symptoms (rather than frequency of 

symptoms per se) the H IV and HAART related symptom (identity) scales used in this section 

of the thesis represented the frequency of symptoms rated moderate to severe. In addition to 

these core questionnaires, the booklet given at the one, three and six month follow-ups 

contained a visual analogue scale adapted from the Medication Adherence Self Report 

Inventory (MASRI). Patients were divided into 'low adherence' and 'high adherence' groups 

on the basis of whether their average adherence score on the MASRI was 95% or above 

(high adherence) or below 95% (low adherence). This adherence categorisation is in 

accordance with the findings of recent clinical research, which suggests that at least 95% 

adherence to HAART is required for clinical efficacy (Patterson et al . ,  2000). Clinical 

information was recorded from medical files at TO and T3. 

9.3.4 Statistics 

Estimations of population normality and homogeneity of variance for IPQ, BMQ, HADS and 

SF-1 2 scales have already been described (See Chapter 7). Participants were categorised 

into high and low adherence groups on the basis of MASRI scores as described above, and 

changes in the number of participants reporting h igh and low adherence were calculated 

using Cochrane's Q and McNemar's tests. Non-parametric tests were used in this instance 

because adherence was extremely h igh with very little variation in scores at T1 and T2. In 

order to determine whether the study sample was representative of the study population, 

participants who provided data for this study were compared with those with missing data on 

clinical and demographic variables. As before, a log transformation was carried out to 
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establish a l inear scale of measurement for viral load data. Between groups comparisons 

were made using independent samples t-tests for continuous data and chi-square tests for 

categorical data. The adherence categorisation was validated against clinical outcome using 

a t-test. 

An omnibus repeated measures ANOVA was used to investigate differences in mean scores 

for IPQ (consequences, timeline, cyclical timeline, personal control, treatment control, 

coherence, and emotional representations of H IV), BMQ (HAART-necessity and concerns) 

and SF-12 (physical health) variables across the four timepoints (TO, T1 , T2 and T3) and 

between high and low adherence groups. The results of the ANOVA were used to identify: 

1 .  Within groups differences (time): whether patients' perceptions of H IV and 

HAART changed sign ificantly over the four time-points 

2 .  Between groups differences (adherence): whether there were significant 

differences between those high and low adherence in terms of their 

perceptions of H IV and HAART 

3. Interaction effects (adherence x time): whether h igh and low adherence 

groups d iffered significantly in terms of patterns of change over time 

Because negative affect at baseline has already been identified as a predictor of adherence 

(See Study 1 ) , it was possible that depression and anxiety mediated the relationship between 

perceptions of H IV and HAART and adherence. In order to determine which relationships 

were mediated by negative affect, and which were independent of negative affect, the 

analyses of variance were repeated controlling for possible effects of anxiety and depression 

using repeated measures ANCOVA. Where the ANOVA or ANCOVA identified significant 

effects of time, paired samples t-tests were used to locate differences between means at 

individual time-points. Sign ificant group by time interaction effects were explored within high 

and low adherence groups using Friedman's Test. Friedman's test was chosen in this 

instance because it is less sensitive than ANOVA to the disparity in group size between high 

and low adherence groups. Results were i l lustrated using error bars (to show the pattern of 
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change over time for the group as a whole) and l ine graphs (to show change over time for 

high Vs low adherence groups). Scales measuring patients' perceptions of H IV and HAART 

related symptoms were not included in these analyses, since symptom appraisal over the six 

months of treatment was the subject of Chapter 8. Perceptions of HIV and HAART-related 

symptoms were, however, included in the analyses of predictors and correlates of changes in 

bel iefs about HAART over the treatment process. 

Partial correlations were used to examine relationships between changes in beliefs about 

HAART and perceptions of HIV. These analyses were conducted by partiall ing out the 

variance that could be attributed to perceptions of H IV and beliefs about HAART at baseline, 

so that the dynamic relationship between evolutions of these bel iefs over time could be 

assessed. The symbol 'A' was used to represent change. 

Mediational analyses were conducted in order to assess whether perceptions of HIV 

mediated the relationship between perceived necessity for HAART and adherence. These 

mediational analyses were conducted in accordance with the recommendations of Baron & 

Kenny ( 1 986), as described in Study 1 .  A series of partial correlations were used to assess 

relationships between variables and proposed mediators . Candidates for the mediational 

analyses were chosen post-hoe on the basis of results generated by statistics in Sections 2 

and 4 of this study, because mediational analyses are only relevant where there is a 

significant relationship between the proposed mediator, the independent variable and the 

dependent variable. Point bi-serial correlations were used when assessing relationships 

between adherence (a categorical variable) and il lness perceptions or treatment beliefs. 

9.4 Results 

9.4.1 Sample characteristics 

This was a sub-sample of participants described in Studies 1 and 2. The sample are 

essentially the seventy participants described in Study 2 minus three participants, who were 

missing data at the three-month follow-up (T2). A total of sixty-seven participants provided the 

data for this study. The majority of the sample described their ethnic origin as white UK (59 
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(88 . 1  %)}, 3 (4.5%) as black African ,  3 (4.5%) as white other and 2 (3.0%) as black Caribbean. 

Sixty-four participants (95.5%) were male, of whom 60 (93.8%) described their most l ikely 

transmission risk as sex with a man. The mean age of the sample was 40.3 (SD=8.8). Forty

three participants (62.7%) were employed outside the home. The median number of years 

since d iagnosis of HIV ranged from 0-1 7,  with a median of 2.3 years. In terms of CDC 

classification , 21  (3 1 .3%%) were asymptomatic, 27 (40.3%) were symptomatic and 1 9  

(28.4%) had a diagnosis of AIDS. Over a quarter of the sample (n=18 ,  26.9%) had previously 

been prescribed antiretroviral therapy. The mean CD4 count before in itiating treatment was 

202.4 (SD = 1 38.0), with a median viral load (log 10) of 5.3 (SD=0.4 ). 

In order to establish whether the results from this sample could be generalised to the 

population as a whole, clinical , demographic and adherence data were compared between 

those who completed all assessments (n=67) and those who had stopped treatment or who 

were missing data (n=1 9). Descriptive statistics for both groups are shown in Tables 9 . 1  and 

9 .2 .  

As before, those who completed a l l  assessments were more likely to have had prior 

antiretroviral treatment (x2= 1 1 . 1 , df =1 , p<0.001 ) and to be enrolled in a clinical trial (x2= 7.9, 

df =1 , p<0.005) and to be older (t=3 .6, df=84, p<0.001 ) compared to those who had missing 

data or who had stopped their treatment. 

Those who had stopped their treatment or who were missing data had significantly higher 

viral loads at six months (t = -3.2,  df=84, p<0.001 ). Since those who had completely stopped 

their treatment represented, by definition , a biased sample of non-adherent patients, this 

finding was in l ine with expectations. 
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Table 9.1 : Comparison of baseline demographic and clinical characteristics of 

participants who completed all assessments and those who stopped their treatment or 

had missing data 

Baseline clinical/demographic feature Completed Missing data p 

study n=67 n=1 9 

Age Mean (SO) 40.3 (8.8) 32.6 (6.1)  <0.001 

Male 64 (95.5) 1 9  ( 1 00%) >0. 1 

Employed 42 (62.7%) 9 (47.7%) >0 . 1  

Transmission risk: gay man 60 (89.6%) 1 8  (94.7%) >0. 1  

Years since H IV diagnosis Median (range) 2.3 (0- 1 7) 4.4 (0-1 7) >0. 1  

Asymptomatic HIV 21 (31 .3%) 5 (26.3%) >0. 1 

Symptomatic H IV 27 (40.3%) 8 (42 . 1 %) >0. 1  

AIDS 19 (28.4%) 6 (31 .6%) >0. 1  

Cl inical trial 32 (51 .6%) 2 (12.5%) <0.005 

Prior experience of ARVs 1 8  (26.9%) 1 3  (68.4%) <0.001 

CD4 count at treatment offer Mean (SO) 202.4 (1 38.0) 1 94.0 ( 1 26.7) >0 . 1  

Viral load log 10 at treatment offer Mean (SO) 5.3 (0.4) 5.2 (0.6) >0. 1  

Table 9.2: Comparison of cl inical outcomes among participants who completed al l  

assessments and those who stopped their treatment or had missing data 

Clinical outcome 

CD4 count at T3 

Viral load log 10 at T3 

Mean (SO) 

Mean (SO) 

Completed Missing data p 

study n=67 n=1 9 

345.8 (243. 1 )  309.4 (1 87.7) >0. 1  

1 .9 (0.6) 2.6 (1 .4) <0.005 
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9.4.2 Characteristics of scales 

For Q-Q plots and histograms of scores for all IPQ, BMQ, HADS and SF-1 2 scales please 

see Appendix 1 .  These scales have already been described (See Chapter 7). 

9.4.3 Patterns of adherence over follow-up 

Table 9.3: Levels of adherence at one, three and six month follow-ups 

High adherence >=95% 

n (%) 

1 month (T1 )  61 (91 .0%) 

3 months (T2) 60 (89.6%) 

6 months (T3) 53 (79 . 1  %) 

Low adherence <95% 

n %  

6 (9.0%) 

7 ( 1 0.4%) 

1 4  (20 .9%) 

Table 9.3 shows the number of participants categorised into high and low adherence groups 

at each assessment. As before, the number of participants reporting less than 95% 

adherence declined significantly over the follow-up (Cochrane's Q Test: x2= -1 0 .4, p<0.01 ). A 

series of McNemar's tests showed that the percentage of participants reporting low 

adherence did not change significantly between one and three months (p>0 . 1  ), but identified 

a significant decrease in adherence between three and six months on treatment (McNemar's 

test, p<0.01 ) , and between one and six months (McNemar's test, p<0.05). In l ine with 

expectations, those in the low adherence group had a significantly higher viral load log 1 0  

(mean =2.3, SD = 1 . 1 )  compared to those in the h igh adherence group (mean =1 .8, SD = 0.2; 

t=-3 .4, df = 62, p<0.001 ). 

9.4.4 Changes in perceptions of HIV and HAART over time 

RQ1 : How do patients' perceptions of H IV and beliefs about HAART evolve over the 

first six months of treatment? 

Table 9.4 shows means and standard deviations for perceptions of H IV and bel iefs about 

HAART at baseline, 1 ,  3 and 6-month follow-ups for the group as a whole, Table 9.5 shows 

means and standard deviations for perceptions of H IV and beliefs about HAART at baseline, 

1 ,  3 and 6-month follow-ups for the high adherence group and Table 9.6 shows means, 
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standard deviations for perceptions of H IV and bel iefs about HAART at baseline, 1 ,  3 and 6-

month follow-ups for the low adherence group. 

Table 9.4: Perceptions of HIV and beliefs about HAART at TO, T1 , T2 and T3 for the 

group as a whole {n = 67) 

TO T1 T2 T3 

Mean (SD) Mean (SD) Mean (SD) Mean (SD) 

Necessity 3.9 (0.5) 3.8 (0.6) 3.8 (0.6) 3.7 (0.7) 

Concerns 3.0 (0.6) 2.6 (0.6) 2.4 (0.6) 2.4 (0.6) 

Consequences 3.6 (0.8) 3.5 (0.8) 3.5 (0.8) 3.5 (0.8) 

Timeline 3.0 (1 .0) 2.9 (1 .0) 3.1 (0.9) 3.2 (1 .0) 

Cyclical timeline 3.2 (0.8) 3.0 (0.8) 2.9 (0.8) 3.0 (0.9) 

Personal control 3.8 (0.6) 3.9 (0.5) 3.9 (0.5) 3.8 (0.5) 

Treatment control 3.9 (0.5) 4.5 (0.5) 4.4 (0.6) 4.3 (0.7) 

I llness coherence 2.4 (0.7) 2.3 (0.7) 2.3 (0.7) 2.4 (0.7) 

Emotional representations 3.3 (0.9) 3 . 1  (0.9) 3.1 (0.9) 3.1 (0.9) 

SF-1 2 physical health 40.7 (1 1 .4) 43.2 (1 1 .2) 44.9 (1 1 .5) 43.6 (1 2.3) 

Table 9.5: Perceptions of HIV and beliefs about HAART at TO, T1 , T2 and T3 among 

participants reporting high adherence to HAART (n = 53) 

TO T1 T2 T3 

Mean (SD) Mean (SD) Mean (SD) Mean (SD) 

Necessity 4.0 (0.5) 3.9 (0.5) 3.9 (0.5) 3.8 (0.6) 

Concerns 2.9 (0.6) 2.5 (0.7) 2.4 (0.6) 2.4 (0.5) 

Consequences 3.5 (0.8) 3.4 (0.8) 3.4 (0.8) 3.4 (0.8) 

Timeline 2.9 (1 .0) 2.9 (1 . 1 )  3.0 (0.9) 3 .1  (1 .0) 

Cyclical timeline 3.2 (0.8) 3.0 (0.8) 2.8 (0.9) 3.0 (0.9) 

Personal control 3.9 (0.5) 3.9 (0.5) 3.9 (0.5) 3.8 (0.5) 

Treatment control 4.0 (0.5) 4.5 (0.5) 4.5 (0.6) 4.4 (0.7) 

I l lness coherence 2.4 (0.7) 2.2 (0.7) 2.2 (0.7) 2.3 (0.6) 

Emotional representations 3.3 (0.9) 3.0 (0.9) 3.0 (0.9) 3.1 (0.9) 

SF-1 2 physical health 41 .6 (1 1 .3) 44.0 (1 1 .7) 46.4 (1 1 .7) 45.4 (12. 1 )  
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Table 9.6: Perceptions of HIV and beliefs about HAART at TO, T1 , T2 and T3 among 

participants reporting low adherence to HAART (n = 14) 

TO T1 T2 T3 

Necessity 3.8 (0.5) 3.5 (0.7) 3.4 (0.8) 3.2 (0.7) 

Concerns 3.2 (0.6) 2.6 (0.6) 2.6 (0.7) 2.6 (0.6) 

Consequences 4.0 (0.7) 3.9 (0.7) 4.0 (0.7) 3.6 (0.8) 

Timeline 3.5 (0.9) 3.0 (1 .0) 3.4 (0.8) 3.3 (1 .0) 

Cyclical timeline 3.5 (0.8) 3.1 (0.7) 3.4 (0.6) 3.4 (1 .0) 

Personal control 3.6 (0.8) 3.8 (0.5) 3.8 (0.6) 3.6 (0.6) 

Treatment control 3.8 (0.6) 4.3 (0.5) 4.2 (0.7) 3.9 (0.7) 

I l lness coherence 2.4 (0.9) 2.6 (0.8) 2.6 (0.7) 2.5 (0.7) 

Emotional representations 3.2 (0.9) 3.3 (0.9) 3.4 (0.9) 3.3 (0.9) 

SF- 1 2  physical health 38.5 (1 2.0) 4 1 .4 (9. 1 )  39.5 (9.5) 37.3 (1 0.2) 

Table 9 .7  shows the results of an omnibus repeated measures ANOVA exploring changes in 

bel iefs about HAART and perceptions of HIV over time (within groups effects), d ifferences 

between h igh and low adherence groups in terms of their beliefs about HAART and 

perceptions of HIV (between groups effects) and differences between high and low 

adherence groups in terms of changes in their bel iefs about HAART and perceptions of HIV 

over time (group x time interaction). 

Table 9.7: Repeated measures ANOVA and ANCOVA exploring changes in beliefs 

about HAART and perceptions of HIV between TO, T1 , T2, T3 and their impact on 

adherence 

Unadjusted scores Controlling for NA 

NECESSITY F p F p 

Within groups (time) 8.4 <0.001 4.0 <0.01 

Between groups (high or low adherence) 9.6 <0.005 10.2 <0.005 

Group x Time interaction 4.5 <0.05 5.0 <0.05 
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CONCERNS 

Within groups (time) 26.8 <0.001 1 1 .3 <0.001 

Between groups (high or low adherence) 1 .7 >0. 1 0 .0 >0. 1  

Group x Time interaction 0.4 >0. 1  0.3 >0. 1  

IPQ CONSEQUENCES 

Within groups (time) 3.0 <0.05 1 .5 >0. 1  

Between groups (high o r  low adherence) 3.8 >0.05 0.7 >0. 1  

Group x Time interaction 2.0 >0. 1  1 .7 >0 . 1  

IPQ TIMELINE 

Within groups (time) 2.0 >0. 1  0.2 >0. 1  

Between groups (high o r  low adherence) 1 .6 >0. 1 0.2 >0. 1  

Group x Time interaction 2.2 >0. 1  3 . 1  >0.05 

IPQ CYCLICAL TIMELINE 

Within groups (time) 4.3 <0.01 1 .7 >0. 1  

Between groups (high or  low adherence) 2.6 >0. 1 0.0 >0. 1  

Group x Time interaction 1 .0 >0. 1 0 .5 >0 . 1  

IPQ PERSONAL CONTROL 

Within groups (time) 2.6 >0.05 1 .7 >0. 1  

Between groups (high o r  low adherence) 2.2 >0 . 1  0 . 1  >0 . 1  

Group x Time interaction 0.2 >0. 1 0.9 >0. 1 

IPQ TREATMENT CONTROL 

Within groups (time) 20.0 <0.001 9.2 <0.001 

Between groups (high or low adherence) 3.1 <0.05 0.8 >0. 1  

Group x Time interaction 2.6 >0.1 1 .8 >0 . 1  

IPQ ILLNESS COHERENCE 

Within groups (time) 0. 1 2  >0. 1 1 .7 >0. 1  

Between groups (high o r  low adherence) 1 . 1 >0. 1 0.4 >0. 1  

Group x Time interaction 1 .6 >0. 1 2.2 >0. 1  

IPQ EMOTIONAL REPRESENTATIONS 

Within groups (time) 0.3 >0.1 0.4 >0. 1  

Between groups (high o r  low adherence) 0 .6 >0.1 1 .5 >0. 1  

Group x Time interaction 3.2 >0.05 3.8 >0.05 

SF-1 2 PHYSICAL HEALTH 

Within groups (time) 1 .9 >0 . 1  2.4 >0 . 1  

Between groups (high o r  low adherence) 2.8 >0.05 0.6 >0. 1  

Group x Time interaction 3 . 1  >0.05 1 .9 >0. 1  
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9.4.4.1 Changes in beliefs about HAART over time 

Hypothesis 1 .1 :  There will be significant changes in patients' perceptions of HAART 

over the first six months of treatment 

9.4.4.1 .1 BMQ-Necessity 

Patients' perceptions of their personal necessity for HAART were initially high but declined 

significantly over the six months of follow-up (F (3, 65) = 8.4, p<0.001 ). The decline in 

necessity beliefs over time was independent of negative affect (F (3, 63 = 4.0, p<0.01 ). 

Figure 9 . 1  shows that the decline in necessity beliefs was l inear over the four time-points. 

Paired t-tests showed that when comparing change over individual time-points, the only 

significant changes occurred over the first month of treatment (TO-T1 : t = 2.9, df = 66, p<0.01 ) 

and over the entire follow-up (TO-T3: t = 3.8,  df = 66, p<0.001 ). 

Figure 9.1 : Perceptions of necessity over six months of taking HAART 
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9.4.4.1 .2 BMQ-Concerns 

There was a significant decrease in the strength of concerns about adverse effects of HAART 

over the follow-up period (F  (3,65) = 26.8, p<0.001 ). The decline in concerns over time was 

independent of negative affect (F (3, 63) = 1 1 .3 ,  p<0 .001 ) . These results are il lustrated in 

Figure 9.2. They show a dramatic decline in concerns scores between TO and T1 (t = 5.8, df = 

66, p<0.001 ) indicating that patients' concerns about taking HAART started to decrease 

almost as soon as they initiated treatment. There was also a significant decline in concerns 

between T1 and T2 (t = 2.0, df = 66, p<0.001 ). Level of concern about taking HAART 

remained consistent between T2 and T3 (t = 0.4, df = 66, p>0.1 ) . 

Figure 9.2: Concerns over six months of taking HAART 
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9.4.4.2 I l lness perceptions 

Hypothesis 1 .2:  There wil l  be significant changes in perceptions of HIV over time 

9.4.4.2.1 IPQ-Consequences 

Patients' perceptions of negative personal consequences associated with HIV declined 

significantly over the first six months of treatment (F (3, 65) = 3.0, p<0.05). However this 

relationship no longer reached statistical significance when controll ing for negative affect (F 

(3, 63) = 1 .5 ,  p<0 . 1  ) . Figure 9.3 shows that scores declined between TO and T1 and then 

remained constant over the rest of the follow-up. However, a series of paired t-tests failed to 

show significant changes in consequences scores between any of the ind ividual time-points 

(all p>0 . 1  ) .  

Figure 9.3:  Perceptions of personal consequences associated with l iving with HIV over 

six months of HAART 

5.0 

4.5 

4.0 
Q) L... 

I 0 

I I I (,) en 
3.5 en 

Q) (,) 
c: 
Q) 

3.0 ::J 
0-
Q) en 
c: 
0 2.5 (,) I 
a 
c. 
c: 2.0 
rn 
Q) 

� 
() 1 .5 

� 0 
LO 1 .0 O> 

TO T1 T2 T3 

262 



9.4.4.2.2 IPQ-Timeline 

Figure 9.4 shows the means and 95% confidence intervals for perceptions of timeline over the 

follow-up. Patients' perceptions that their H IV condition would not improve in time decreased 

between TO and T1 , then increased at T2 and T3. However, these changes were not 

statistically significant (all p>0.1  ). 

Figure 9.4: Perceptions of timeline over six months of HAART 
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9.4.4.2.3 IPQ-Cyclical timeline 

There was a sign ificant change in cyclical timeline scores over the follow-up period (F (3,65) = 

4.3, p<0.01 ). The means for individual time-points are shown in Figure 9.5. Scores declined 

significantly between TO and T1 (t = 3.2, df = 66, p<0.01 ) and between T1 and T2 and 

increased between T2 and T3, although these changes did not reach statistical significance 

(both p>0 . 1  ) . The change in perceived cyclical timeline over the follow-up period was no 

longer statistically sign ificant when negative affect was controlled in the analyses (F ( 1 ,63 = 

1 .7 ,  p>0.1 ) , suggesting patients with initial negative mood were more likely to experience a 

change in the extent to which they experienced a recurrence of symptoms over time. 

Figure 9.5: Perceptions of cyclical timeline over six months of HAART 
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9.4.4.2.4 IPQ-Personal control 

The means and 95% confidence intervals for personal control are illustrated in Figure 9.6. 

There were no significant changes in patients' perceptions of the degree to which they had 

personal control their condition over the six months of follow-up (F (3, 65) =2.6, p>0 . 1  ) . 

Figure 9.6: Perceptions of personal control over the progression of HIV over six 

months of HAART 
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9.4.4.2.5 IPQ-Treatment control 

There was a s ignificant increase in the strength of patients' perceptions that HIV could be 

controlled by treatment over follow-up (F (3,65) = 20.0, p<0.001 ) . This relationship remained 

significant after controlling for negative affect (F (3,63) = 9.2, p<0.001 ) . Figure 9.7 shows a 

sharp increase in perceptions of treatment control between the first month of taking HAART, 

and subsequent analyses showed that this increase reached statistical significance (t = -9.9, 

df = 66, p<0.001 ) . The strength of patients' perceptions that HAART could effectively control 

the progression of their H IV-infection decreased between T1 and T2 (although this decrease 

was not statistically significant: p>0 . 1  ), and again between T2 and T3 (t = 2.6, df = 66, 

p<0.01 ) .  

Figure 9.7: Perceptions of treatment control over six months of HAART 
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9.4.4.2.6 IPQ-ll lness coherence 

Figure 9.8 shows that perceptions of illness coherence declined over the first month of 

treatment, indicating that patients felt they had a greater understanding of their condition after 

a month of taking HAART. However, perceptions of i l lness coherence increased again 

between T2 and T3, indicating that the effect was short-l ived. The magnitude of these 

changes in il lness coherence over follow-up was not statistically sign ificant (F (3, 65) = 0.1 , 

p>0 . 1  ). 

Figure 9.8: Perceptions of i l lness coherence over six months of HAART 
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9.4.4.2.7 IPQ-Emotional representations 

Figure 9.9 shows that there was a decrease in perceived negative emotional representations 

over the first month of taking HAART, indicating that patients perceived a less negative 

emotional response to H IV after a month on treatment. However, results from the repeated 

measures ANOVA showed no significant changes in emotional representations of HIV over 

follow-up (F (3,65) = 0.3, p>0 . 1  ). 

Figure 9.9: Emotional representations of HIV over six months of HAART 
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9.4.4.2.8 SF-12 Self-rated physical health 

Figure 9. 1 0  shows that patients' subjective ratings of their physical health increased between 

TO and T1 , and again between T1 and T2, before decl ining again between T2 and T3. 

However, changes in perceptions of physical health did not reach statistical significance (F 

(3,65) = 1 .9 ,  p>0 . 1  ) .  

Figure 9.10: Self-rated physical health over six months of HAART 
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9.4.5 Relationships between perceptions of HIV/HAART and adherence 

9.4.5.1 Perception of HAART 

Research question 2: Are patients' perceptions of HIV and beliefs about HAART 

associated with adherence? 

Hypothesis 2.1 : Beliefs about HAART will be associated with adherence. Specifically, 

low adherence will be associated with: 

269 



H2. 1 . 1  Lower perceived necessity for treatment 

H2.1 .2 Stronger concerns about adverse effects of taking HAART 

9.4.5.1 .1 BMQ-Necessity 

There was a significant main effect of adherence group on necessity beliefs (F (1 ,65) = 9.6, 

p<0.005). This relationship remained statistically significant after controlling for negative affect 

in the analysis (F (1 ,63) = 1 0 .2, p<0.005). Figure 9 . 1 1 shows higher perceptions of personal 

necessity for HAART among those in the high adherence group at all time-points. A series of 

univariate ANCOVAs (control l ing for negative affect) identified significant differences in 

necessity bel iefs between high and low adherence groups at T1 (F ( 1 ,63) = 5.0, p<0.05), T2 

(F ( 1 ,63) = 8.6, p<0.005) and T3 (F ( 1 ,63) = 1 3.3, p<0.001 ). 

Figure 9.1 1 :  Mean necessity scores for high and low adherence groups over six 

months of taking HAART 
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9.4.5.1 .2 BMQ-Concerns 

Figure 9 . 1 2  shows concerns scores for high and low adherence groups across the four time-

points. Although at all follow-ups concerns were stronger among those reporting low 

adherence, there was no main effect of group (F (1 ,65) = 1 .7 ,  p>0 . 1  ). 

Figure 9.12:  Mean concerns scores for high and low adherence groups over six 

months of taking HAART 
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9.4.5.2 Perception of HIV 

Hypothesis 2.2: Perceptions of HIV will be associated with adherence. Specifically, low 

adherence wil l  be associated with perceiving: 

H2.2.1 Less severe personal consequences of having HIV 

H2.2.2 A more optimistic timeline 

H2.2.3 A less cyclical timeline 
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H2.2.4 Greater perceived control over HIV 

H2.2.5 Greater i l lness coherence 

H2.2.6 A less negative emotional representation of H IV 

H2.2.7 A more positive perception of physical health 

9.4.5.2.1 IPQ-consequences 

Figure 9 . 1 3  shows consequences scores for h igh and low adherence groups across the four 

time-points. Although the mean scores show that those in the low adherence group reported 

consistently higher scores, indicating that they perceived more negative personal 

consequences of living with H IV, there was no significant main effect of group (F (1 ,65) = 3.8, 

p>0.05). 

Figure 9.13:  Mean IPQ-consequences scores for high and low adherence groups over 

six months of taking HAART 
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9.4.5.2.2 IPQ-timeline 

Figure 9 . 1 4  shows timeline scores for h igh and low adherence groups across the four time-

points. Scores for those in the low adherence group were consistently higher than scores for 

those in the h igh adherence group at each follow-up, indicating that those who were more 

pessimistic about their prognosis were more likely to report low adherence. However, there 

was no significant main effect of group on timeline scores (F (1 ,65 = 1 .6, p>0. 1 )  indicating no 

significant effect of patients' perceptions of the degree to which their illness would improve in 

time on their adherence behaviour. 

Figure 9.1 4: Mean IPQ-timeline scores for high and low adherence groups over six 

months of taking HAART 
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9.4.5.2.3 IPQ-cycl ical timeline 

Figure 9 . 1 5 shows cyclical timeline scores for high and low adherence groups across the four 

time-points. Scores for those in the low adherence group appeared to be higher than scores 

for those in the high adherence group at each follow-up, ind icating that low adherence was 

associated with stronger perception that symptoms come and go in cycles . However, there 

was no significant main effect of group on cyclical timeline scores (F (1 ,65 = 2.6, p>0 . 1  ) . 

Figure 9.1 5: Mean IPQ-cyclical timeline scores for high and low adherence groups over 

six months of taking HAART 
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9.4.5.2.4 IPQ-personal control 

Figure 9 . 1 6  shows personal control scores for high and low adherence groups across the four 

time-points. Although scores for those in the high adherence group appear slightly higher than 

those for participants in the low adherence group, there was no significant main effect for 

group across the follow-up (F (1 , 65) = 2.2, p>0 . 1  ) , ind icating that adherence was not 

significantly related to patients' perceptions of the degree to which they were able to control 

the progress of their condition. 

Figure 9.1 6: Mean IPQ-personal control scores for high and low adherence groups over 

six months of taking HAART 
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9.4.5.2.5 IPQ-treatment control 

Figure 9 . 1 7 shows treatment control scores for high and low adherence groups across the 

four time-points. Those in the low adherence group reported lower treatment control scores at 

all time-points. There was a significant main effect of group (F (1 ,65) = 3. 1 ,  p<0.05). A series 

of independent t-tests showed that only the difference between high and low adherence 

groups at T3 was significant (t = 2.0, df = 65, p<0.05). The results indicate that participants 

reporting low adherence were less convinced that HAART was effective in controlling the 

progression of HIV. However, th is relationship no longer reached statistical sign ificance with 

control l ing for negative affect in the analyses (F (1 , 63) = 0.7, p>0 . 1 ). 

Figure 9.1 7: Mean IPQ-treatment control scores for high and low adherence groups 

over six months of taking HAART 
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9.4.5.2.6 IPQ-il lness coherence 

Figure 9 . 1 8  shows illness coherence scores for high and low adherence groups across the 

four time-points. Scores for those in the low adherence group appeared to be higher than 

those for participants in the h igh adherence group .  However, there was no significant main 

effect on group (F (1 , 65) = 1 . 1 ,  p>0 . 1  ) , indicating that adherence was not associated with 

patients' perceptions of the degree to which they held a coherent picture of their condition. 

Figure 9.1 8 :  Mean IPQ-i l lness coherence scores for high and low adherence groups 

over six months of taking HAART 
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9.4.5.2.7 IPQ-emotional representations 

Figure 9. 1 9  shows emotional representations scores for high and low adherence groups 

across the four time-points. Scores for those in the low adherence group appear slightly 

higher than those for participants in the h igh adherence group, however there was no 

significant main effect for group across the follow-up (F (1 , 65) = 0.6, p>0 . 1  ) .  The results 

indicate that adherence was not associated with the degree to which patients held a negative 

emotional representation of H IV. 

Figure 9.1 9: Mean IPQ-emotional representations scores for high and low adherence 

groups over six months of taking HAART 
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9.4.5.2.8 SF-1 2 Self-rated physical health 

Figure 9.20 shows perceptions of physical health for high and low adherence groups across 

the four time-points. Patients reporting low adherence consistently rated their physical health 

as lower than those for participants in the high adherence group. However, the results of the 

ANOVA showed no significant main effect for group across the follow-up (F ( 1 , 65) = 0.6,  

p>0 . 1  ), indicating that adherence was not associated with patients' subjective perceptions of 

their physical well-being.  

Figure 9.20: Mean SF-12 physical health scores for high and low adherence groups 

over six months of taking HAART 
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9.4.6 Relationships between changes in perceptions of H IV/HAART and adherence 

Research question 3: Are changes in patients' perceptions of HIV and beliefs about 

HAART over six months of treatment associated with adherence? 

9.4.6.1 Changes in beliefs about HAART over time and adherence 

Changes in bel iefs about HAART over the entire follow-up were assessed using the repeated 

measures ANOVA shown in Table 9.7.  This shows interaction effects between adherence 

group and time, thus indicating where the pattern of change over time d iffered significantly for 

participants reporting high adherence and those reporting low adherence. 

Hypothesis 3.1 : Changes in beliefs about HAART over the first six months of treatment 

wil l  be associated with adherence. Specifically: 

H3. 1 . 1 : Low adherence wil l  be associated with a greater decline in necessity beliefs 

H3.1 .2: High adherence wil l  be associated with a greater decline in concerns 

There was a significant interaction between necessity beliefs and adherence (F ( 1 ,65) = 4.5, 

p<0.05), which remained significant when controlling for negative affect in the analyses (F ( 1 , 

63) = 5.0, p>0.05). This indicates that the pattern of results over time was different for those in 

the h igh adherence and those in the low adherence groups. Visual inspection of the mean 

necessity scores over the four follow-ups (Figure 9 . 1 1 )  suggests a steeper decline in 

perceived need for HAART among those in the low adherence group. Friedman Tests were 

conducted to explore changes over the four time-points within high adherence and low 

adherence groups. They confirmed that the decline in necessity bel iefs over follow-up 

reached statistical significance within the low adherence group (x2 = 1 0.4, df = 3, p<0.05) but 

not within the high adherence group (x2 = 3.7 ,  df =3, p>0 . 1  ). 

Visual inspection of mean concerns scores across time (Figure 9. 1 2) shows a decline in 

concerns about negative affects of taking HAART across the first month of treatment, 
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especially among those in the low adherence group.  However, the results of the repeated 

measures ANOVA show no interaction between group and concerns when all four time-points 

were included in the analyses (F ( 1 ,65) = 0.4, p>0. 1  ). This indicates that the decline in 

concerns over time was similar for high and low adherence groups . 

9.4.6.2 Changes in perceptions of H IV over time and adherence 

Hypothesis 3.2: Changes in perceptions of HIV over the first six months of treatment 

wil l  be associated with adherence. 

The general expectation was that increases in perceived control over H IV (treatment control 

and personal control) would be associated with high adherence while increases in 

consequences, timeline, cyclical timeline, emotional representations and illness coherence 

would be associated with low adherence. It was also expected that a decline in self-rated 

health over time would be associated with low adherence. 

Table 9.7 shows interaction effects between group and time. There were no significant 

interactions between adherence and perceptions over time for any of the IPQ illness 

perceptions or self-rated health. These findings indicate that the pattern of change in illness 

perceptions over time does not d iffer significantly between h igh and low adherence groups. 

The results suggest that changes in illness perceptions over the treatment process are not 

significant independent predictors of adherence. 

Having established that changes in bel iefs about personal necessity HAART, but not changes 

in perceptions of H IV, influenced adherence, the next step was to identify predictors and 

correlates of changes in beliefs about personal necessity for HAART. This section looks at 

whether changes in necessity bel iefs over the treatment process were related to perceptions 

of H IV in a way consistent with the eSRM (Horne, 1 997, 2003). 
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9.4. 7 Predictors of change in beliefs about HAART over time 

9.4.7.1 Relationships between changes in necessity and perceptions of HIV over time 

Research question 4: Are changes in perceptions of personal necessity for HAART 

over the treatment process associated with changes in perceptions of HIV in a way that 

is consistent with the extended SRM? 

Hypothesis 4.1 : Reporting a decrease in perceptions of personal necessity for HAART 

across the treatment process will be associated with an increase in negative perceptions of 

HIV (symptoms related to HIV and HAART, consequences, timeline, cyclical timeline, i l lness 

coherence and emotional representations) and a decrease in perceptions of control over HIV 

(treatment control and personal control). It is also expected that self-rated health will decline 

as perceptions of necessity decl ine. 

Partial correlations showing relationships between change in necessity beliefs and i l lness 

perceptions are shown in Table 9.8.  

9.4.7.1 .1 HIV-related symptoms 

There was a sign ificant negative correlation between change in necessity beliefs between TO 

and T3 and the frequency of moderate to severe HIV symptoms at T3 (rp = -0 .23, p<0.05), 

indicating that those who experienced a greater decline in perceptions of need for HAART 

over time were experiencing a greater number of symptoms at six months. However, this 

relationship no longer reached statistical significance after controlling for the influence of HIV 

symptoms at baseline (rµ= -0. 1 6, p>0.05), suggesting that rather than being the result of 

perceiving a lack of improvement in symptoms over time, the observed decline in perceptions 

of necessity over time may have been influenced by pre-treatment HIV-related 

symptomatology. 
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9.4.7.1 .2 HAART -related symptoms 

The frequency of moderate to severe HAART-related symptoms reported at T3 was not 

significantly correlated with change in necessity from TO-T3 (rp = -0.20, p>0.05). However, the 

relationship gained statistical significance when the influence of HAART-related symptoms 

reported at T1 was controlled in the analyses (rp = -0.27, p<0.05). This suggests a causal 

relationship between reporting a higher frequency of HAART-related symptoms after six 

months of treatment and a decline in necessity bel iefs, where patients who perceived a lack 

of improvement in the symptoms they associated with their treatment over six months were 

more l ikely to report a decl ine in their perceived need for treatment. 

9.4. 7.1 .3 Consequences 

Experiencing a decline in perceptions of personal necessity for HAART over time was not 

associated with perceived personal consequences associated with HIV at six months, nor 

with the evolution of consequences between TO and T3 . 

9.4.7.1 .4 Timeline 

The degree to which participants perceived that their condition would improve in time was not 

related to the decl ine in necessity bel iefs at s ix months, or to changes in perceptions of 

timeline over time. 

9.4.7.1 .5 Cyclical timeline 

There was a significant negative correlation between the perception that symptoms were 

cyclical in nature at T3 and necessity beliefs (rp = -0 .23, p<0.05), indicating that a decrease in 

necessity beliefs was associated with a stronger perception that symptoms were cyclical in 

nature. This relationship remained statistically significant when controlling for cyclical timeline 

scores at baseline (rp = -0.23, p<0.05), suggesting a dynamic relationship between perceived 

necessity and perceptions of the degree to which symptoms come and go in cycles . 
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9.4.7.1 .6 Personal control and treatment control 

There was a significant positive correlation between the evolution of necessity beliefs over 

time and perceptions of both personal control (rp = 0.22, p<0.05) and treatment control (rp = 

0 .39, p<0.001 ) at T3. The direction of these correlations indicate that those who perceived 

they had more control over their condition after six months of treatment were less likely to 

have experienced a decl ine in necessity bel iefs between TO and T3. Both relationships 

remained significant when perceptions of control at baseline were controlled in the analyses 

(personal control: rp = 0 .2 1 ,  p<0.05; treatment control: rp= 0 .34, p<0.001 ). The results suggest 

that rather than being driven by bel iefs prior to initiating HAART, there was a dynamic 

relationship between the evolution of control bel iefs and the evolution of necessity beliefs over 

time, where an increase in perceptions of necessity for HAART was related to an increase in 

perceptions of control over H IV. 

9.4.7.1 .7 I l lness coherence 

I l lness coherence at T3 was not significantly correlated with the change in necessity beliefs 

between TO and T3 (rp = -0 . 1 2, p>0 . 1  ) .  However, this relationship became statistically 

significant when coherence scores at baseline were controlled in the analysis (rp = -0.26, 

p<0.05). This indicates that experiencing a decrease in perceived necessity for HAART was 

associated with a decline in perceived coherence between TO and T3. 

9.4. 7 .1 .8 Emotional representations 

Neither emotional representations of HIV at six months (rp = 0 . 12, p>0 . 1 ) , nor the evolution of 

emotional representations over time (rp = 0 . 1 0,  p>0. 1 )  were sign ificantly associated with the 

evolution of necessity beliefs over time. 

9.4.7.1 .9 Self-rated health 

There was a significant positive correlation between patients' perceptions of their physical 

health at six months and the evolution of necessity bel iefs between TO and T3 (rp = 0.23, 

p<0 .05), ind icating that those who perceived themselves to be more healthy after six months 

of treatment were less l ikely to have experienced a decline in necessity bel iefs over the 
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preceding six months. However, this relationship did not retain statistical sign ificance after 

controll ing for perceptions of physical health at baseline (r P= 0. 1 0, p>0 . 1  ), suggesting that the 

relationship was not independent of patients' perceptions of their physical health before 

initiating treatment. 

Table 9.8: Partial correlations showing relationships between change in necessity 

beliefs and il lness perceptions 

A necessity t. necessity controlling 

for TO illness perceptions 

rp p rp p 

HIV symptoms -0.23 <0.05 -0. 1 6  >0.05 

HAART symptoms* -0.20 >0.05 -0.27 <0.05 

Consequences 0.03 >0. 1  0.03 >0.1 

Timeline -0. 1 5  >0 . 1  -0. 1 8  >0.05 

Cyclical timeline -0.23 <0.05 -0.23 <0.05 

Personal control 0.22 <0.05 0.21 <0.05 

Treatment control 0.39 <0.001 0.34 <0.005 

Coherence -0. 1 2  >0.1 -0.26 <0.05 

Emotional representations 0 . 12  >0. 1  -0.08 >0. 1  

Self-assessment of physical health 0.23 <0.05 0. 1 0 >0.1 

9.4.7.2 Relationships between changes in necessity and clinical variables over time 

Partial correlations showing relationships between change in necessity bel iefs and clin ical 

variables are shown in Table 9.9.  

Table 9.9: Partial correlations showing relationships between change in necessity 

beliefs and clinical variables 

A necessity A necessity controlling 

for TO clinical variables 

CD4 count 0 .02 >0. 1  0 .09 >0. 1  

Viral load -0.31 <0.01 -0.32 <0.01 

Previous use of antiretrovirals -0.26 <0.05 N/A N/A 
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CD4 count was not related to the evolution of necessity scores over time. There was a 

significant negative correlation between viral load at T3 and the evolution of perceived 

necessity for HAART between TO and T3 (rp = -0 .3 1 ,  p<0.01 ). This relationship remained 

statistically significant when control l ing for the possible influence of viral load at baseline (r P = 

-0.32, p<0.01 ) and suggests that a decrease in perceptions of necessity over time is related 

to a worse clin ical outcome after six months on HAART. It is likely that adherence to HAART 

mediates this relationship. This hypothesis is tested below. 

9.4.7.2.1 Adherence as a mediator between decreased necessity and viral load 

Hypothesis: Adherence to HAART mediates the relationship between decreased 

necessity over time and cl in ical outcome after six months on HAART 

The four steps of this mediational analysis are shown below: 

1 . Experiencing an increase in viral load between baseline and six months was 

associated with a decl ine in necessity beliefs over time (rp = -0.32, p<0.0 1 )  

2 .  Low adherence at six months was sign ificantly associated with a decrease in 

perceived necessity for HAART over time (rp =-0.36 , p<0.005) 

3. Experiencing an increase in viral load between baseline and six months was 

associated with low adherence at six months (r P = 0 .41 , p<0.001 ) 

4 .  When control l ing for  adherence at  six months, the relationship between decreased 

necessity and increased viral load was no longer statistically significant (r P -0 . 1 8 , 

p>0 . 1 ) 

These results indicate that adherence mediates the relationship between a decline in 

necessity beliefs and sub-optimal clinical outcome. 

There was also a significant negative correlation between the evolution of necessity scores 

and having previously been prescribed antiretroviral treatment (rp = -0.26, p<0.05). The 

direction of this relationship shows that patients who had previously been prescribed 

antiretroviral treatment were more l ikely than those who were previously na'lve to antiretroviral 
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treatment to report a decl ine in their perceptions of personal need for HAART over the follow

up. 

9.4.8 Mediators of the relationship between change in necessity and adherence 

Research question 5: Do perceptions of HIV mediate relationships between beliefs 

about personal necessity for HAART and adherence in l ine with hypotheses driven by 

the eSRM? 

I l lness perceptions that were associated with both adherence and change in necessity 

(HAART related symptoms and treatment control beliefs) were chosen as candidates for the 

mediational analyses. 

Hypothesis 5.1 The relationship between changes in perceptions of necessity for 

HAART and adherence wil l  be mediated by changes in :  

H5.1 .1  Perceptions of  treatment control 

H5. 1 .2 Perceptions of HAART-related symptoms 

9.4.8.1  Perceptions of treatment control 

The results of this mediational analysis are shown in Figure 9.21 . 

Figure 9.21 Change in perceptions of treatment control as a mediator of the 

relationship between necessity and adherence 

b. r P =0.34, p <0.005 

�Necessity 

�Treatment control 

a. rp = -0.41 , p <0.001 *  

d .  rp = -0.34, p <0.005* 

c. r P = -0.24, p <0.05* 

Adherence 

* because adherence is a dichotomous variable, r is a point bi-serial correlation 
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a. ANecessity was significantly related to adherence (r P = -0.41 , p <0.001 ) 

b .  ANecessity was significantly associated with Atreatment control (rp =0.34, p <0.005) 

c. ATreatment control was significantly associated with adherence (rp = -0.24, p <0.05) 

d.  When controlling for treatment control, the relationship between Anecessity and 

adherence remained significant (r = -0.34, p<0.005). 

This indicates that the relationship between experiencing a decl ine in necessity over time and 

adherence is not mediated by changes in perceptions of treatment control. 

9.4.8.2 Perceptions of HAART -related symptoms 

The results of this mediational analysis are shown in Figure 9.22. 

Figure 9.22 Change in experience of HAART -related symptoms as a mediator of the 

relationship between necessity and adherence 

b. rp =-0.27, p<0.05 

ANecessity 

AHAART-symptoms 

c. r P =0.32, p<0.005* 

a. rp = -0.41 , p <0.001* 

d .  rp = -0.36, p <0.005* 

Adherence 

* because adherence is a dichotomous variable, r is a point bi-serial correlation 

a.  ANecessity was significantly related to adherence (r  P = -0.41 , p <0.001 )  

b .  ANecessity was significantly related to AHAART symptoms (rp =-0.27, p <0.005) 

c. AHAART symptoms was significantly related to adherence (rp = -0.32, p <0.005) 

d. When controll ing for AHAART symptoms, the relationship between Anecessity and 

adherence remained significant (r = -0.36, p<0.005). 
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This indicates that the relationship between experiencing a decline in necessity and 

adherence is not mediated by patients' experiences of HAART-related symptoms .  

9.5 Discussion 

The process of change in perceptions of il lness and beliefs about HAART over time and in 

response to medical procedures and interventions is central to self-regulation models, yet has 

received very little empirical investigation to date. This part of the thesis used a prospective, 

longitudinal design to explore how patients' perceptions of HIV and HAART changed over the 

first six months of treatment and to determine whether these changes were related to 

adherence. The results are discussed first in relation to bel iefs about HAART and second in 

relation to perceptions of H IV. 

9.5.1 The impact of changes in beliefs about HAART over time on adherence 

9.5.1 .1 Necessity 

Mean scores for BMQ variables were compared across baseline, one-month, three-month 

and six-month follow-ups. For the group as a whole, there were significant changes in beliefs 

about HAART over the treatment process, with a sign ificant decline in both beliefs about 

personal necessity for HAART and concerns about potential adverse effects over time. 

Scores on the necessity scale were high before patients initiated HAART, but there was a 

significant decline in their perceptions of need over time. This decline in perceived necessity 

for HAART over time indicates that patients' models of their personal necessity for HAART 

differ from the current medical opinion that continued use HAART is necessary for clinical 

success. Although research is currently underway into the feasibi lity of structured treatment 

interruptions (STls), these are not yet recommended in routine clinical practice in the UK 

(SHIVA, 2003). 

There was a strong relationship between perceptions of necessity for HAART and adherence. 

Although perceptions of necessity at baseline did not predict subsequent adherence, 

necessity bel iefs reported as early as one month after starting treatment pred icted adherence 
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at six months. Furthermore, there was a dynamic relationship between perceptions of 

necessity and adherence over time. Perceptions of necessity for HAART remained high over 

the six months among patients reporting high adherence, while those reporting low adherence 

reported a sign ificant decrease in their perceptions of necessity over time. Furthermore, 

reporting a decrease in necessity bel iefs over time was predictive of sub-optimal clinical 

outcome (higher viral load). Mediational analyses (Baron & Kenny, 1 986) showed that the 

relationship between the decline in necessity over time and higher viral load was dependent 

on low adherence. This is in accordance with the SRM in which Leventhal et al. (1 980) 

proposes that i l lness representations lead to coping procedures, which in turn , impact on 

health outcomes. 

These findings extend those from previous cross-sectional studies that have l inked necessity 

bel iefs to adherence (Llewellyn et al . ,  2003; Horne & Weinman, 2002) and provide important 

targets for clinicians and for interventions that aim to promote and maintain high levels of 

adherence to HAART. They suggest that patients' perceptions of their personal necessity for 

HAART should be elicited and addressed soon after they start treatment in order to maintain 

adherence over the long-term. 

Having established that experiencing a decline in necessity over time predicts low adherence, 

the next step was to find out what variables were associated with a decl ine in perceived 

necessity, in order to identify targets for intervention . Horne (2003) proposed that symptom 

appraisal is central to patients' perceptions of their personal need for treatment. Consistent 

with this theory, reporting lack of improvement in HAART related symptoms over time was 

associated with a decl ine in necessity beliefs. Furthermore, patients who reported a decline in 

perceived necessity for HAART over time reported a greater number of HIV symptoms at six 

months. However, this relationship was no longer statistically significant when perceptions of 

H IV symptoms before initiating HAART were controlled for in the analysis. This indicates that 

patients who were experiencing more symptoms that they attributed to H IV per se (as 

opposed to whether their symptoms got better or worse over the six months they were taking 
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HAART} were more likely to report a decline in their perceived need for HAART over time. 

The same pattern was true for self-reported physical health. 

These findings make sense in the light of an extended self-regulatory model , in which patients 

formulate 'common sense' models of their il lness and treatment (Horne, 1 997; 2003). They 

indicate that patients who perceive a higher frequency of moderate to severe symptoms that 

they attribute to their HIV-infection, and those who experience poorer physical well-being after 

six months of taking HAART often begin to question the necessary of continu ing their 

treatment with HAART. Furthermore, perceiving a lack of improvement or worsening of 

HAART-related symptoms over time leads to a decrease in perceived need for HAART. 

The results suggest that clinicians and those designing interventions that aim to maintain high 

levels of adherence among patients receiving HAART should monitor patients' perceptions of 

their symptom experiences and perceptions of their physical health throughout the treatment 

process. Those who experience poor physical health or more symptoms they associate with 

HIV at any time over the treatment process may begin to doubt their continued need for 

HAART, and respond by missing doses. Those who experience a lack of improvement or 

worsening of the symptoms they attribute to HAART-side effects over time are also likely to 

begin to doubt their continued need for HAART. These results suggest that interventions 

should aim to alleviate or help patients to cope with symptoms while they are taking HAART. 

Relationships between i l lness perceptions measured by the IPQ were assessed in relation to 

changes in necessity beliefs over the treatment process. The perception that symptoms come 

and go in a cyclical fashion (cyclical timeline) was associated with the evolution of necessity 

bel iefs, with patients who reported more recurrence of symptoms being more likely to 

experience a decl ine in their perceptions of need for treatment. This relationship was 

independent of perceptions of cyclical timeline elicited before initiating treatment, indicating a 

dynamic relationship between perceptions of cycl ical timeline and necessity for HAART, 

where perceptions of necessity decrease when symptoms recur. This relationship suggests 

that within patient's models of HIV, experiencing a recurrence of symptoms may signal that 

29 1 



the treatment is no longer necessary, while experiencing less recurrence of symptoms over 

the treatment process (compared to baseline) may increase their perceptions of necessary. 

Control beliefs were also associated with the change in perceptions of necessity over time. 

Stronger perceptions of necessity for HAART were maintained among those who perceived 

greater personal control over the progression of H IV, and those who were more convinced 

that HAART was effective in control l ing their HIV (treatment control). These relationships 

were independent of baseline perceptions of control, indicating a dynamic relationship 

between perceived control over HIV and perceptions of need for treatment, where perceptions 

of necessity increased as perceptions of control increased . 

There was an interesting relationship between il lness coherence and the evolution of 

perceived necessity for HAART. Coherence bel iefs elicited at six months were not 

significantly related to the change in perceived need over time. However, this relationship 

became statistically significant when the influence of coherence beliefs elicited at baseline 

was controlled in the analysis. This ind icates that the change in perceived coherence over 

time was related to the change in perceived necessity. The direction of this relationship shows 

that those who reported a decline in necessity began to feel that their condition no longer 

made sense to them. This suggests that necessity beliefs are more l ikely to remain high if 

patients' retain a coherent picture of their illness in the light of their treatment experience. 

Cl in ical and demographic variables were also associated with changes in perceptions of 

personal necessity for HAART over the treatment process. Having previously been prescribed 

antiretroviral treatment was associated with a decline in perceived necessity for HAART over 

the six months of treatment. This relationship may provide important clues into why patients 

with treatment experience are more likely to report non-adherence (see Study 1 ). It may be 

speculated that patients who repeatedly start and stop their treatment possess different 

models of HAART to those in itiating HAART for the first time. It could be hypothesised that 

those who had previously stopped one or more combinations of antiretroviral treatment were 

more l ikely to view HAART as a short-term intervention, rather than as a potentially l ife-long 
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treatment. This view of HAART was endorsed by a small number of participants in a 

qual itative study of HAART uptake (Cooper et al . ,  2002). Unfortunately, the scales included in 

the current study did not address patients' perceptions of how long they would need to take 

their treatment. These expectations of 'treatment timeline' warrant further research, 

particularly in view of the sensitive resistance profiles and limited treatment options that are 

characteristic of these drugs. 

It was further hypothesised that the relationship between changes in perceptions of necessity 

for HAART and adherence would be mediated by change in illness perceptions .  Candidates 

for these mediational analyses were HAART-related symptoms and treatment control beliefs, 

since these variables were associated with both necessity and adherence. However, neither 

the evolution of HAART-related symptoms over time, nor the evolution of treatment control 

bel iefs over time, mediated the relationship between the evolution of necessity beliefs over 

time and adherence. These results provide strong support for the extended self-regulation 

model proposed by Horne, 1 997, 2003) in which bel iefs about HAART are primary predictors 

of adherence. Although perceptions of HIV are related to treatment perceptions,  the 

relationship between treatment perceptions and adherence is not dependent on illness 

perceptions. The results highlight the importance of eliciting and addressing patients' beliefs 

about their personal necessity for HAART across the treatment process in order to support 

and maintain the h igh levels of adherence that are required for clin ical success of this 

treatment. 

9.5.1 .2 Concerns 

There was a significant, l inear decline in the strength of patients' concerns about adverse 

effects of taking HAART across the six months of treatment. There was a dramatic decl ine in 

concerns scores between baseline and one month, suggesting that concerns about HAART 

were al leviated on initiating treatment. Concerns scores declined again between one and 

three months, after which they remained constant. The decline in concerns over time was 

independent of negative affect and was not related to the decline in perceptions of HAART

related side effects over time. The results suggest that patients' worries about the potential 
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adverse effects of taking HAART prior to initiating treatment might be out of proportion to their 

actual experience. 

Two unpublished studies found patients' concerns about their anti-hypertension medication 

also declined over time (James, 1 999; Mil ler, 2003). The tendency of patients' concerns about 

HAART to be alleviated rather than exacerbated by experience is of interest in view of 

research that shows that the decision to decline a clinically recommended treatment offer of 

HAART was influenced by the strength of patients' concerns about potential adverse effects 

of HAART (Horne et al . ,  2001 ) . The items included in the concerns scale encompass 

concerns about the complexity of the regimen and d isruption to l ifestyle, the 

stigma/embarrassment of taking HAART as well as concerns about side effects, long-term 

effects and dependency. One possible explanation for the fact that patients' concerns prior to 

initiating HAART outweigh those arising from experience is that recent developments in the 

formula of antiretroviral agents have reduced the complexity of antiretroviral treatment 

regimens and improved their tolerability over the past few years. It is possible that some of 

patients' concerns about HAART before in itiating treatment may originate from knowledge or 

experience of early treatments, which may not be applicable to some of the new combinations 

which the majority of participants in this study were taking. Indeed, in a recent qualitative 

study, patients who declined a clin ically recommended treatment offer HAART often attributed 

their decision to their early experiences of complex drug regimens and ineffective treatments 

with early antiretroviral regimens (Cooper et al . ,  2002), which may not be applicable to some 

of today's drug schedules. Alternatively, the decline in concerns fol lowing treatment initiation 

may be attributed to a psychological phenomena known as 'cognitive d issonance, '  which 

refers to the tendency of individuals to report bel iefs that are consistent with their behaviour 

(Albarracin & Wyer, 2000). Perhaps a more plausible explanation for the decl ine in concerns 

over time is that patients find ways of dealing or coping with some of the everyday d ifficulties 

involved with taking HAART over the course of their treatment. The ways in which patients 

cope with side effects, practical d ifficulties and more abstract concerns about HAART 

warrants further research. 
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There was no significant main effect of concerns on adherence. This finding is interesting in 

the l ight of the results described in Study 1 in which the strength of patients' concerns about 

HAART before initiating treatment was predictive of adherence at six months. Study 1 

included patients who had stopped treatment (as well as those taking less than 95% of their 

drugs as prescribed) within the low-adherence group, which could have affected the results. It 

is possible that possessing strong concerns about HAART was more predictive of stopping 

treatment altogether than other forms of low adherence such as taking less medication than 

prescribed or neglecting to take medication within the prescribed timing restrictions. However, 

this seems unl ikely in view of the pattern of means in the current study which shows stronger 

concerns at baseline among those reporting low adherence at six months, with differences 

between high and low adherence groups becoming minimal after one month of treatment. 

These findings conflict with those from a cross-sectional study in which a significant negative 

relationship was found between concerns and adherence (Horne et al . ,  in press). Differences 

between the two studies include the adherence measure, sample characteristics and study 

design. Within the Horne et al. study, patients had been taking their treatment for longer 

period of time and were less l ikely to be antiretroviral narve, with over half the sample taking a 

protease inhibitor. Being on treatment (especially with more complex protease inhibitor-based 

regimens) for a longer time period increases the chances of adverse long-term effects such 

as metabolic complications (e.g.  t ipodystrophy). Furthermore, data were collected between 

January and May 1 999, while data for the current study was collected from Jan 2000 to Jan 

2003. There have been considerable treatment advances over this time period in terms of 

reducing the complexity of drug regimens and the frequency of daily dosages required. The 

adherence measure used within the Horne et al .  study required patients to rate the degree to 

which they adhered to timing recommendations. This adherence measure may have been 

more strongly associated with concerns about HAART among a sample where the majority 

were taking complex protease inhibitor regimens. The majority of participants in the current 

study were taking twice-daily regimens of NNRTI based combinations, which are less 

disruptive and have a different side effect profi le. 
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9.5.2 Patterns of i l lness perceptions over time 

On the whole, patients' perceptions of HIV remained stable over the treatment process. 

Where they changed, the general pattern was that perceptions of HIV became more positive 

over time. These changes were minimal and most did not reach statistical significance, with 

one exception . There was a notable increase in treatment control bel iefs over the follow-up, 

which was independent of negative affect. This indicates that patients' perceptions of the 

extent to which HIV can be controlled by treatment improve once treatment is initiated. The 

reasons why perceptions of treatment control increase over time are not clear from this study, 

but may be related to experiencing benefits from taking HAART such as positive feedback 

from the doctor in terms of blood test results. No information regarding patients' perceptions 

of their blood test results was collected in the current study although this would be an 

interesting area of inquiry for future investigations. 

Perceptions of treatment control at six months were significantly h igher among those 

reporting high adherence at six months, however there was no interaction between group and 

time, indicating that the increase in treatment control bel iefs over time did not predict 

adherence. 

In summary, patients' bel iefs about HAART (necessity and concerns), and perceptions of 

treatment control changed dramatically over the first months of initiating a new treatment 

regimen . This change was particularly dramatic over the first month , while patients adapted to 

their new regimen . Interestingly as patients' concerns about their treatment declined 

dramatically, so did their perceived need for treatment. The decline in necessity beliefs was 

found to be a strong, independent predictor of adherence to HAART. This has implications for 

interventions to improve and maintain h igh adherence to HAART. 

The findings of th is study provide support for the util ity of an extended SRM (Horne, 1 997; 

2003) as a theoretical framework within which to explore adherence to HAART. This 

prospective data clearly i l lustrate the dynamic nature of illness and treatment perceptions, 

and emphasise the need to study adherence within a theoretical framework that incorporates 

296 



change over time. The findings support the view of the patient as an active information 

processor who makes sense of his or her illness experiences by developing and reassessing 

his or her bel iefs about i l lness and treatment, which in turn , influence adherence decisions 

and impact on clin ical outcome. The data support the theoretical framework provided by the 

SRM (Leventhal et al . ,  1 980) and extensions to it suggested by Horne (1 997, 2003). 

9.5.3 Limitations 

9.5.3.1 Sample bias 

The sample that completed this part of the study (n = 67) were compared to the overal l study 

population (n = 86) in order to establish sample representativity. There were some differences 

in terms of clinical and demographic characteristics . As before, those who failed to complete 

this part of the study were younger, less l ikely to be enrolled in a clin ical trial, and more likely 

to have previously been prescribed antiretroviral treatment compared to those who completed 

the study. Possible ways of dealing with missing data have already been discussed (see 

Chapter 8). It should be noted that n ine of the n ineteen participants with missing data had 

stopped their treatment before the six-month follow-up, and therefore were not eligible for the 

assessments completed for this part of the study. 

9.5.3.2 Repetition of questionnaires 

Participants were required to answer the same questionnaire on four occasions. Oppenheim 

(1 998) suggests that this might introduce a source of bias, because people aim to complete 

questionnaires consistently. However, this does not seem to have been applicable to the 

present study, where change over time was evident on some scales, but not on others. 

9.5.3.3 Length of follow-up 

The length of follow-up was restricted to six months for practical and economic reasons, 

however it would be interesting to explore change in i l lness perceptions,  bel iefs about HAART 

and adherence over the longer term, especially as HAART is a potentially life-long treatment. 

One question that warrants further research is whether perceptions of necessity for HAART 

continue to decrease over time, and whether patients who continue to experience a decrease 
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in their perceptions of necessity are at risk of stopping their treatment completely. It might be 

hypothesised that the predictors and correlates of necessity for HAART change over the 

longer term. For instance, those reporting more benefit from their treatment might become 

Jess convinced that they need to continue treatment once they feel better (Cooper et al . ,  

2003). It would also be interesting to explore the content of patients' bel iefs such as their 

concerns about HAART over the longer-term, especially with regard to l ipodystrophy and 

other long-term metabolic complications that have been associated with long-term use of 

HAART (Carr & Cooper, 2000). 

9.5.3.4 Implications for intervention and clinical practice 

These data show that experiencing a decline in perceived necessity for HAART over time is a 

strong predictor of adherence to HAART among H IV positive adults. This finding suggests 

that efforts to increase and maintain perceptions of necessity for HAART should be 

incorporated into clinical practice and into the design of interventions that aim to improve 

adherence to HAART. 

These findings suggest that in order to maintain strong perceptions of necessity for HAART, 

interventions need to address patients' perceptions of control over HIV, and their bel iefs in the 

efficacy of their treatment. Since it is possible that patients sometimes mistakenly use their 

symptom experiences to guide their perceptions of the efficacy of their treatment, efforts 

should be made to alert the patient to changes in clinical markers of disease progression, 

such as viral load, in evaluating their treatment. Alleviating or helping patients to cope with the 

symptoms they associate with their HIV condition and those they attribute to HAART-side 

effects might help to maintain strong perceptions of necessity. Finally, patients who 

experience a decrease in perceptions of necessity for HAART begin to feel that their condition 

does not make sense in the l ight of their treatment. Interventions should aim to help patients 

to understand their i l lness and treatment experience. 

Patients who had previously been prescribed antiretroviral medication were particularly prone 

to experiencing a decline in perceived necessity for HAART over the treatment process . 
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Another target for intervention would be to address necessity bel iefs in this group, since it 

could be that patients who repeatedly start and stop antiretroviral treatment perceive HAART 

as a short-term treatment, in contrast to the medical opin ion . 

This study also provides information regarding the timing of interventions to promote 

adherence. The fact that beliefs changed dramatically over the first month of taking HAART 

suggest that the intervention should be administered both before in itiating treatment, and 

soon afterwards ( i .e. one month later) in order to address patients' early experiences of 

treatment in relation to their expectations. 
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Chapter 1 0  

General d iscussion 

1 0.1  Overview of thesis 

Recent years have seen major developments in the pharmacological treatment of HIV, 

resulting in vastly improved life expectancy and quality of l ife for many. However, because the 

antiretroviral agents that make up these potent drug combinations (HAART) have a short half

life, extremely high levels of adherence are required in order to suppress the virus and 

prevent the development of viral resistance. A critical review of the literature (see Chapter 2) 

showed that low levels of adherence to HAART continue to pose a major barrier to the 

success of these treatments. Studies to date have identified a plethora of correlates of 

adherence and suggest that psychological variables, including bel iefs about illness and 

treatment, are strongly related to adherence. However, researchers have relied heavily on 

cross-sectional methodologies, precluding the determination of causality. Furthermore, few 

studies have attempted to frame adherence within a theoretical framework, which would aid 

the development of interventions to promote and maintain high levels of adherence. 

This thesis was designed primarily to test the utility of the SRM (Leventhal et al . ,  1 980) and 

extensions to it to incorporate treatment perceptions (perceptions of personal necessity for 

HAART and concerns about potential adverse effects: Horne, 1 997; 2003) in predicting 

adherence to HAART. The fundamental questions addressed within the thesis were whether 

the necessity/concerns framework suggested by Horne (1 997; 2003) predicted adherence, 

and whether incorporating the necessity/concerns framework into Leventhal's SRM increases 

our understanding of non-adherence to HAART. This thesis therefore represents a primary 

test of the extended SRM, based on the following hypotheses: 

It was expected that illness representations would influence adherence directly. This 

was a direct test of the original SRM (Leventhal et al . ,  1 980) in which coping 

procedures such as adherence to treatment recommendations are influenced by 

patients' representations of their illness. 
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In order to operationalise the SRM in relation to adherence to treatment, Horne 

(1 997; 2003) incorporated necessity and concerns within this model. Within this 

extended model , patients' perceptions of their personal necessity for HAART and 

their concerns would be directly related to adherence. 

Patients' representations of their i l lness would influence their perceived necessity for 

treatment, while perceptions of medicines in general and past experiences would 

influence concerns. 

Symptom appraisal would be directly related to adherence, with patients who 

experience a lack of improvement in the symptoms they attribute to H IV, or persistent 

HAART-related symptoms, being less adherent to their treatment. 

Patients' appraisals of their symptoms would be related to perceived necessity for 

treatment and to concerns about adverse effects of treatment in a logically consistent 

way, with symptoms attributed to il lness and those attributed to treatment side effects 

impinging differentially on necessity bel iefs and concerns. 

Adherence to HAART would be influenced not only by baseline perceptions of i l lness 

and treatment but also by the degree to which these perceptions changed over time. 

Conducting a prospective follow-up study facil itated separate analyses to test these aspects 

of the model as described in Studies 1 ,  2 and 3.  

1 0.2 Summary of main findings 

I n  general the necessity/concerns framework proposed by Horne (1 997, 2003) was found to 

be a useful predictor of adherence. Moreover, relations between illness perceptions, bel iefs 

about medicines and adherence over time were consistent with predictions based on 

Leventhal's SRM and Home's proposed operationalisation of the extended model (eSRM). 
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Patients' initial perceptions of HIV and HAART predicted subsequent adherence. Specifically, 

low adherence was predicted by stronger concerns about potential adverse effects of taking 

HAART, experiencing more symptoms attributed to H IV and poorer physical health, 

perceiving more negative personal consequences associated with HIV and being less 

convinced that i l lness would improve over time. 

Bel iefs about HAART were related to perceptions of HIV in a way that is broadly consistent 

with the extended SRM. Perceptions of personal necessity for HAART were strongly 

associated with i l lness perceptions, specifically the perception that HAART is effective in 

controll ing the progression of HIV and poorer self-rated health. Perceptions of necessity were 

not significantly related to clinical variables or negative affect. Concerns about HAART were 

associated with perceptions of personal susceptibil ity to the adverse effects of medicines, the 

belief that medicines in general are over-prescribed and more negative i l lness perceptions. 

However, strong relationships between concerns and negative affect warrant further 

investigation in order to determine the direction of causality. 

Consistent with the SRM (Leventhal et al . ,  1 980) and extended SRM (Horne et al . ,  1 997; 

2003), patients' symptom experiences and attributions both pred icted adherence and fed 

back into perceptions of H IV and HAART. Symptoms changed sign ificantly over time and 

changes in symptom reporting predicted adherence. Specifically, patients who experienced a 

lack of improvement in the symptoms they attributed to HIV, or persistent symptoms they 

attributed to HAART, over the treatment process reported low adherence. Furthermore, 

patients' perceptions of their personal necessity for HAART mediated the relationship 

between change in both HIV and HAART related symptoms and adherence. 

Bel iefs about HAART changed dramatically over time. Concerns declined over time but this 

change did not predict adherence. Perceptions of personal necessity for HAART also 

declined over time. Furthermore, experiencing a decline in necessity beliefs over time 

predicted adherence. Patients who maintained strong perceptions of necessity for HAART 

reported high adherence to HAART, while perceptions of necessity declined amongst those 
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who reported low adherence. Predictors of the decline in perceptions of necessity over time 

were identified. 

On the whole, patients' perceptions of H IV remained stable over the treatment process, with 

one exception. Perceptions of treatment control increased significantly over time, but this 

increase did not predict adherence. 

The specific findings relating to each of the main tenants of the theory outlined above are 

discussed in this chapter. 

1 0.3 Patterns of adherence over six months of HAART 

Adherence was measured one, three and six months after starting a new HAART regimen. 

Levels of adherence remained extremely h igh over the first three months of treatment but 

declined significantly between three and six months. Low adherence as early as one month 

predicted sub-optimal clin ical outcome (virologic failure at six months). The initial h igh levels 

of adherence identified in this study exceed those in many cross-sectional studies of 

adherence (Arnsten et al . ,  2002; Atlice et al . ,  2001 ; Niewkerk et al . ,  2001 ; Chesney et al . ,  

2000; Ostrop et a l . ,  2000). While i t  i s  possible that the sample were predisposed to high 

adherence, perhaps due to referral or sample bias (see Limitations of Study), this initial high 

level of adherence has also been evident in other prospective, longitudinal studies of 

adherence (Tuldra et al . ,  2000; Spire et al . ,  2002, Duran et al . ,  2001 ). These studies have 

also shown high levels of adherence over the first few months of treatment followed by a 

gradual decrease over time. The fact that adherence fluctuates over time suggests that 

predictors and correlates of adherence also change over the first few months of treatment. 

These findings have implications for the timing of interventions aimed at improving and 

maintaining adherence over the long-term, suggesting that a single intervention would not be 

sufficient to maintain adherence over the long-term. Implications for the timing of interventions 

will be discussed further in Section 1 0.6 of this discussion. 
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experience of antiretroviral treatment and subsequent adherence is of particular concern in 

view of increasingly l imited treatment options once viral resistance occurs. Previous studies 

have also identified having previously started and stopped combinations of antiretroviral 

therapy as a risk factor for non-adherence (Mannheimer et al . ,  2002; Carrieri et al . ,  2001 ; 

Duran et al . ,  2001 ) . Possible mechanisms fuelling the relationship between having past 

treatment experience and low adherence were explored in the current study. It was 

hypothesised that those who had stopped their antiretroviral treatment in the past would have 

stronger concerns about the potential adverse effects of taking HAART. However, the data 

did not support this hypothesis: having previously received antiretroviral treatment was not 

significantly associated with any of the perceptions of HIV or beliefs about HAART measured 

at baseline. 

Two possible mechanisms l inking past treatment experience to subsequent adherence were 

identified. The first stemmed from the finding that those who had previously been prescribed 

antiretroviral treatment were more l ikely to perceive that they were sensitive to adverse 

effects from medicines in general compared to those who were antiretroviral na"fve. The fact 

that those who previously stopped antiretroviral medication view themselves as being highly 

susceptible to adverse effects of medicines in general ,  but do not have sign ificantly stronger 

concerns about HAART in particular, reflects a negative attitude towards medicines as a 

whole rather than to HAART per se in this group.  However, the direction of this relationship 

was not clarified in this study, since the belief could be either the cause, or the effect, of 

previous non-adherence. The second mechanism linking previous experience of antiretroviral 

treatment to subsequent adherence was a greater decline in perceptions of personal 

necessity for HAART over the treatment process among those who had previously been 

prescribed antiretroviral treatment. This finding indicates that interventions to promote and 

maintain h igh levels of adherence to HAART should focus on maintaining strong perceptions 

of need for treatment over the long term among patients who have previous experience of 

antiretroviral treatment. It may be speculated that this finding reflects an erroneous belief 

among this group, who may perceive their need for HAART as only short-term. Addressing 
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1 0.4 Cl inical and demographic predictors of adherence 

Transmission risk group,  sex and ethnicity were h ighly skewed in this population (the majority 

of the sample were white, gay men). Not surprisingly, these variables did not predict 

adherence. Age was not associated with adherence. Participants who were not in 

employment at baseline were at greater risk for low adherence at follow-up. This is consistent 

with previous findings (Ammassari et al . ,  2001 ; Schuman et al . ,  2001 ; Wagner et al . ,  2001 ; 

Gordil lo et al . ,  2000). However, the mechanisms by which employment status impacts on 

adherence behaviour have not been clarified and warrant further research. It may be that a 

third variable such as negative affect or severity of i l lness mediates the relationship between 

employment and adherence. In common with other prospective studies (Spire et al . ,  2002; 

Duran et a l . ,  2001 ; Lucas et al . ,  200 1 )  the clin ical severity of the participant's disease at 

baseline (CD4 count, viral load, CDC symptomatic status) did not predict subsequent 

adherence. 

Participants who had been diagnosed with HIV for a longer duration of time reported lower 

adherence at follow-up. The results suggest that the relationship between length of diagnosis 

and adherence was mediated by psychological factors rather than disease severity. This is 

consistent with findings from a study of uptake of HAART in which patients who had been 

diagnosed longer were more l ikely to decline a clinically ind icated treatment recommendation 

and had stronger concerns about HAART (Cooper et a l . ,  2001 ). This finding is further 

i l luminated by a qual itative study exploring reasons for decl ining a clinically recommended 

treatment offer. Participants who had been diagnosed with HIV for a number of years often 

reported scepticism about HAART, which stemmed from early experiences of H IV treatments 

such as AZT monotherapy (Cooper et al . ,  2002). However the pathways through which a 

longer duration of HIV diagnosis impacts on adherence to HAART were not addressed in this 

thesis, and warrant further investigation .  

1 0.4.1 Past experience of antiretrovirals 

The strongest predictor of low adherence identified at baseline was having previously 

received a prescription for antiretroviral treatment. The relationship between having previous 
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this bel ief may prevent viral resistance to antiretroviral agents from occurring from starting 

and stopping treatment without medical supervision . 

The view of HAART as a short-term treatment was also elicited in a qual itative study in which 

a minority of patients indicated that they were initiating treatment to boost their immune 

system,  and expected to stop the treatment when they felt better, or when clin ical markers of 

d isease progression indicated that their HIV was under control (Cooper et al . ,  2002). Neither 

the IPQ nor BMQ questionnaires used in this study addressed this concept of 'treatment 

timeline'. However, exploring the length of time patients expect to be taking their treatment in 

relation to adherence and perceptions of il lness and treatment may be an interesting route of 

investigation for future prospective studies. 

1 0.4.2 Regimen complexity 

The participants in this study were taking a range of HAART regimens of varying complexitiy. 

The complexity of the prescribed antiretroviral regimen (whether the regimen contained 

protease inhibitors, the number of tablets and frequency of dosing) was found to be 

associated with adherence. However these relationships are l ikely to be confounded by 

previous treatment experience. In l ine with current UK prescribing gu idelines (SHIVA 2003), 

antiretroviral regimens prescribed to previously treatment narve patients are relatively simple 

compared to those prescribed to patients who have previous antiretroviral treatment 

experience. Typically, the prescribed regimen becomes more complex when resistance to 

these drugs has occurred, therefore regimen complexity could indirectly result from previous 

low adherence as well as being a potential cause of future low adherence. Indeed it was 

shown in the present study that all aspects of the regimen that were associated with 

adherence (whether the regimen contained protease inhibitors, the number of tablets and 

frequency of dosing) were confounded by past treatment experience. It is of note that the 

complexity of the regimen has also been identified as a barrier to adherence to HAART in 

several previous studies (Matthews et al . ,  2002; Atlice et al . ,  2001 ; Pratt et al . ,  2001 ; Barton

Laws et a l . ,  2000; Eldred et al . ,  1 998). However none of these studies contained exclusively 

anti-retroviral narve participants. Over recent years, efforts have been made by the 
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manufacturers of antiretroviral agents to improve their formulation and reduce the complexity 

of dosing schedules. However, the results of interview-based studies investigating patients 

views of their treatment in relation to adherence (Cooper et al . ,  2003; Siegel et al . ,  2000; 

Meystre-Agustoni et at . ,  2000; Roberts, 2000) suggest that issues surrounding the complexity 

of the regimen are only one facet of patients' concerns about HAART and that, although 

simplifying complex drug regimens might facil itate medication taking, it will not solve the 

problem of non-adherence. 

1 0.5 Testing the extended SRM in relation to adherence to HAART 

The first aim of this thesis was to evaluate the impact of patients' perceptions of HIV and 

HAART, elicited before initiating treatment, on subsequent adherence. 

1 0.5.1 I l lness and treatment perceptions as predictors of adherence 

There was support for a causal relationship between perceptions of H IV/HAART and 

adherence, where bel iefs el icited before in itiating treatment predicted subsequent adherence. 

Several significant relationships were found between pre-HAART beliefs and adherence after 

six months of treatment. 

1 0.5.1 .1 Necessity and concerns as predictors of adherence 

The strength of patients' concerns about potential adverse effects of taking HAART and the 

perception of being particularly sensitive to adverse effects of medicines in general were 

associated with low adherence at follow-up, while perceptions of personal necessity for 

HAART and the belief that doctors overuse medicines in general were not s ign ificantly related 

to adherence. 

Horne ( 1997; 2003) proposed that the strength of patients' perceptions of their personal 

necessity for treatment and their concerns about potential adverse effects would predict 

adherence. While previous cross-sectional studies with different il lness groups have identified 

relationships between patients' perceptions of necessity for treatment and their concerns 

about adverse effects and adherence behaviour (Horne & Weinman, 1 999; 2002; Llewellyn et 
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al . ,  2003), no published studies to date have explored these relationsh ips within a 

prospective, longitud inal design. The finding that the strength of patients' concerns about their 

treatment before initiating HAART predicts adherence augments those from cross-sectional 

studies conducted with patients with a range of chronic diseases including HIV (Horne et al . ,  

in press; Horne et al . ,  1 999; Horne & Weinman, 2002), and suggests that the relationship 

might be causal in nature, where patients' decisions not to take their medication as prescribed 

arise as a consequence of their concerns about potential adverse effects . 

Contrary to expectations stemming from the findings of Horne & Weinman (2002) and 

Llewellyn et al .  (2003), participants' perceptions of their personal necessity for HAART did not 

predict subsequent adherence. The difference in design between these previous cross

sectional studies and the current prospective study might account for this difference. In the 

current study, very h igh levels of perceived need for HAART were found amongst participants 

before they initiated treatment. Indeed, this high level of perceived need for HAART predicted 

uptake of HAART amongst this sample (Horne et al . ,  2002; Cooper et al . ,  2002a). The fact 

that necessity bel iefs did not predict adherence is l ikely to be due to the lack of variation in 

perceived necessity for HAART at baseline. This finding led to the hypothesis that reporting a 

decrease in perceived necessity over time would be associated with low adherence. Empirical 

support for this hypothesis was generated. These data are discussed further in Section 

1 0.5.4.1 of this chapter. 

1 0.5.1 .2 Beliefs about medicines in general as predictors of adherence 

No published studies to date have explored relationsh ips between perceiving oneself to be 

particularly sensitive to the adverse effects of medicines in general and adherence to a 

specific, prescribed treatment. In this study, scores on the Sensitive Soma scale, which 

measures patients' perceptions of their personal sensitivity to medicines, were higher 

amongst those who subsequently reported low adherence. This indicates that patients who 

perceived themselves to be more vulnerable to suffering adverse effects of medicines in 

general were less l ikely to take their treatment as prescribed. It could be hypothesised that 

these patients were attempting to avoid sensitivity reactions to their medication by taking less 
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of their treatment than the amount prescribed (e.g. skipping doses to minimise side effects: 

Siegel et al . ,  2000). Contrary to expectations, higher scores on this scale were not related to 

the strength of patients' concerns about potential adverse effects of HAART per se. This 

could be because the concerns scale of the BMQ measures concerns about several aspects 

of the HAART regimen, including practical d ifficulties associated with taking the drugs and 

more abstract concerns such as embarrassment about taking antiretroviral treatment. 

Patients who perceive themselves to be more susceptible to side effects may not also 

possess strong concerns about other aspects of the regimen. 

Interestingly, the relationship between Sensitive Soma scores and adherence was mediated 

by past treatment experience. When the variance in adherence due to previous use of 

antiretrovirals was removed from the analysis, Sensitive Soma scores were no longer related 

to adherence. This finding suggests a possible mechanism by which past experience of 

treatment might impact on adherence to HAART, thus identifying a possible target for 

intervention . However it was not possible to ascertain whether perceptions of personal 

susceptibil ity to medicines in general arose from previous negative experiences of HAART, or 

whether the patient stopped their previous combination as a result of feel ing at increased risk 

of adverse reaction to the treatment. Reasons for stopping previous combinations (e.g .  

whether i t  was because of side effects) were not ascertained in this study, but would certainly 

be of relevance to future investigations. 

1 0.5. 1 .3 Perceptions of HIV and self-rated health as predictors of adherence 

Consistent with the original SRM (Leventhal et al . ,  1 980) in which coping procedures such as 

adherence to treatment recommendations are influenced by patients' representations of their 

i l lness, perceptions of H IV and self-rated health before initiating HAART were related to 

subsequent adherence. Specifical ly, experiencing a greater number of HIV-related symptoms 

or a greater frequency of moderate to severe H IV-related symptoms, perceiving more severe 

personal consequences associated with H IV, being less convinced that one's condition would 

improve in time, perceiving a more cyclical timeline and perceiving oneself to be in poorer 

physical health were all significant predictors of low adherence at the six-month follow-up. 
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Control bel iefs, il lness coherence and emotional representations of H IV were not significantly 

related to subsequent adherence. 

Few prospective studies to date have explored the role of i l lness perceptions as predictors of 

adherence. Two studies found l inks between i l lness perceptions and attendance at 

rehabil itation classes post M l  (Petrie et a l . ,  1 996; Cooper et al . ,  1 999). Specifically those who 

attended the rehabil itation classes reported stronger beliefs on admission that their illness 

could be cured or control led . Control beliefs elicited prior to in itiating treatment did not predict 

subsequent adherence to HAART in the current study. This lack of consistency between 

studies may be due to differences between the outcomes measured (adherence to 

medication versus attendance at rehabil itation classes) or to differences between the illness 

conditions. Myocard ial Infarction may be perceived as an acute condition with a distinct onset 

and possibil ity for complete cure, while HIV may be perceived as a chronic condition with 

possibility for control but no known cure. 

These results confirm and elaborate findings previous findings from cross-sectional studies 

linking il lness perceptions to adherence to medication . Llewellyn et al . (2003) and Horne & 

Weinman (2002) found significant relationships between perceptions of negative 

consequences of i l lness and adherence to medication . However, the direction of the 

relationship differed between studies. Llewellyn et al (2003) found greater levels of non

adherence to prophylactic treatment among patients who perceived less severe negative 

i l lness consequences associated with severe haemophilia, while Horne & Weinman (2002) 

found that low adherence to preventer medication for asthma was associated with perceiving 

more severe negative consequences of i l lness. The current study also found more negative 

perceptions of il lness consequence among those reporting low adherence. It is not clear why 

the direction of relationships differs between the three studies. Horne & Weinman (2002) 

suggest that patients in their study might have reported more negative i l lness consequences 

as a result of experiencing more disability from asthma, which may have been the result of 

previous non-adherence to their preventative medication. However the results of the present 

study suggest a causal relationship between bel iefs and behaviour, where perceiving more 
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negative personal consequences of HIV before initiating treatment predicted low adherence at 

follow-up. It might be speculated that patients who perceive more negative personal 

consequences associated with their HIV diagnosis might be more likely to lack optimism in 

their treatment and give up .  This might be due to a general negative mood. Indeed, negative 

affect mediated the relationship between illness consequences and adherence. These 

findings are discussed further in Section 1 0 .5 .1 .4. 

Low adherence at follow-up was also predicted by perceiving a stronger il lness identity, 

perceiving oneself to be in poorer physical health and perceiving a more cycl ical timeline 

before initiating treatment. The direction of these relationships (where poorer perceived health 

and more frequent and cyclical symptom experiences predicted lower adherence) was also 

contrary to that proposed by the SRM (Leventhal et al . ,  1 980). Indeed, greater adherence to 

dose recommendations for prophylactic medications was found among patients with 

haemophilia who had a stronger i l lness identity (Llewellyn et al . ,  2003). It was proposed that 

the relationship between beliefs and adherence in the current study might be mediated by 

negative affect, where those with more negative mood were more l ikely to hold negative 

views about their i l lness and to respond with low adherence. Support for this hypothesis was 

gained and will be discussed below. 

1 0.5.1 .4 The role of negative affect in relationships between baseline 

perceptions of HIV/HAART and adherence 

There was a strong relationship between both depression and anxiety at baseline and low 

adherence at follow-up. Depression and anxiety were also strongly associated with negative 

perceptions of H IV and HAART at baseline. It was therefore hypothesised that negative affect 

mediated the relationships between perceptions of HIV, bel iefs about HAART and low 

adherence. Indeed, when depression and anxiety were partialled out of the analyses, only 

'timeline' remained significantly related to adherence. Relationships between treatment beliefs 

(concerns and sensitive soma), i l lness perceptions (identity, cyclical timeline, consequences) 

and subjective assessment of physical well-being (SF- 12  physical health) at baseline and 

subsequent adherence appeared to be the result of shared variance with negative affect. 
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Within the SRM, Leventhal et al. (2001 )  suggest that the individual is motivated to minimise 

fear, therefore may use seemingly irrational coping procedures to deal with their 

representation of il lness. Consistent with this model, the non-adherent patient might be using 

a seemingly irrational coping procedure (non-adherence) to deal with the fear or anxiety 

aroused by his or her representation of the il lness or concerns about the treatment. 

The role of negative affect in the SRM has received very l ittle empirical investigation to date. 

There are at least two ways in which negative affect might be related to negative il lness and 

treatment perceptions. Depression and anxiety could either cause a more negative view of 

i l lness and treatment, or be the effect of viewing one's i l lness and available treatment in a 

negative way. Few studies utilising the SRM have explicitly tested the nature of the 

relationship between i l lness or treatment perceptions, negative affect and adherence. Several 

cross-sectional studies investigating the role of i l lness perceptions in adjustment to chronic 

il lness have framed depression and anxiety as outcome variables, showing that more 

negative il lness perceptions are related to more negative mood: In cross-sectional studies, 

Jopson & Moss-Morris (2003) found that i l lness perceptions were sign ificantly related to 

anxiety and depression in a group of 1 68 patients with multiple sclerosis, Fortune et al. (2002) 

found i l lness perceptions were associated with anxiety and depression in 225 patients with 

psoriasis and Edwards et al .  (2001 ) found il lness perceptions accounted for around 30% of 

the variance in depression and anxiety among patients with chronic fatigue syndrome. In 

prospective studies, Sharloo et al ( 1 999) found that patients who reported a greater number 

of symptoms associated with rheumatoid arthritis were more likely to be depressed one year 

later, while the belief that the i l lness would last for a long time predicted h igher anxiety scores 

at one year follow-up. Conversely, Leventhal et al (1 996) found negative mood states rel iably 

predicted somatic complaints (such as common cold), and Diefenbach et al  ( 1 996) found 

significant cross-sectional relationsh ips between negative affect and flu-like symptoms in 

elderly people following flu jab or placebo, but no long-term relationships between negative 

affect and symptoms. No clear pattern emerges from these studies in terms of the direction of 

causal ity. Further prospective research is required to investigate the direction of relationships 
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between negative affect and perceptions of il lness and treatment, and the impact of these 

relationships on adherence. 

Although negative affect mediated relationships between basel ine treatment bel iefs (concerns 

and sensitive soma), il lness perceptions (identity, cyclical timeline, consequences) and self

rated health and subsequent adherence, there are several reasons why these relationsh ips 

remain important in terms of their clinical utility. First, h igh levels of depression and anxiety 

have been found among people living with H IV (Cruess et al . ,  2003; Starace et al . ,  2002). 

Furthermore, psychological d istress is likely to be elevated when patients start a new 

treatment, because treatment recommendations normally follow a deterioration in health or in 

clinical indicators of disease progression (BHIVA, 2003). Removing the variance due to 

negative affect in the analyses may obscure the relationships between il lness perceptions and 

adherence that are true in reality. Second, as already discussed, the data do not clarify the 

direction of causal ity between negative affect, il lness and treatment perceptions, since 

depression and anxiety could lead to negative views of illness, alternatively, holding negative 

views of il lness and treatment could lead to depression and anxiety. Third, this study did not 

explore the impact of a clinically defined mood disorder on beliefs, and there is no evidence to 

suggest that treating depression or anxiety would lead to more positive perceptions of il lness 

or treatment. Therefore, although it is of interest theoretically to identify 'pure' relationships 

between negative affect, perceptions and adherence, relationships that are mediated by 

negative affect should still be targeted in interventions that aim to promote adherence. 

10.5.2 Relationships between i l lness perceptions and beliefs about HAART 

The second aim of the thesis was to explore the antecedents of beliefs about HMRT. 

Understanding the origins of perceived necessity for HMRT and concerns about adverse 

effects is important in order to aid the design of interventions which aim to promote adherence 

by changing these beliefs (Horne, 2003). 
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10.5.2.1 Relationships between perceived necessity for HAART and i l lness 

perceptions 

Horne (1 997, 2003) proposed that patients' perceptions of their personal necessity for 

treatment arise from their perceptions of their il lness and of the efficacy of the treatment. Key 

questions for the patient who is faced with decisions about treatment are whether their il lness 

warrants treatment, and whether the suggested treatment is appropriate. It was expected that 

stronger il lness identity, consequences, timeline and treatment control beliefs would be 

associated with stronger necessity bel iefs. The results of the multiple l inear regression 

showed that thirty-six percent of the variance in necessity bel iefs was accounted for by 

patients' perceptions of their i l lness. Consistent with these hypotheses, patients' perceptions 

of their personal necessity for HAART were positively correlated with treatment control 

beliefs. This relationship was independent of negative affect, and ind icates that those who 

perceived HAART to be effective in controlling the progression of their H IV were more l ikely to 

believe that they need to take it. 

Contrary to expectations and in contrast to previous findings among patients with asthma 

(Horne & Weinman, 2002), neither il lness consequences nor timeline were related to 

necessity bel iefs. It is possible that the difference between studies was due to differences 

between the il lness conditions. While asthma is characterised by discrete episodes of illness 

with the potential for severe, immediate consequences, H IV is a chronic condition with long

term negative consequences. Also contrary to expectations, il lness identity (the frequency of 

symptoms patients attributed to H IV) was not related to necessity bel iefs . This might be due 

to patients' models of H IV being congruent with medical models i .e. treatment necessity may 

be gauged by laboratory markers of disease progression such as CD4 count to a greater 

extent than non-specific symptoms as measured by the Identity scale. However, patients' 

subjective assessments of their physical health as ind icated by their scores on the SF-1 2 

were negatively correlated with their necessity beliefs, where those who perceived their health 

to be poorer were more l ikely to perceive a strong personal necessity for HAART. It is 

possible that the i l lness identity scale, consisting of a list of generic illness symptoms and 

HIV-specific symptoms, may not encompass the array of possible symptoms that patients 
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associate with HIV and related il lnesses. Furthermore, rating symptoms on a simple scale 

m ight minimise the importance of one very severe or d isabling symptom, or over-inflate the 

importance of several more minor symptoms. In the current study, attempts were made to 

minimise this possibil ity by including a second identity scale in which only symptoms patients 

rated as moderate to severe were included . However, this scale was not related to treatment 

necessity bel iefs either. Patients' subjective ratings of their physical health on the SF-12 ,  a 

health outcome measure, accounted for approximately a fifth of the variance in necessity 

bel iefs. This rating encompasses the subjective impact of illness on a variety of areas of 

functioning, including work, daily chores, social l ife and vitality. This broader rating of health 

status may be more relevant to determining patients' perceptions of their need for treatment 

than symptom frequency, since the gross impact of the H IV condition on daily functioning 

might be more salient to the individual than the severity of individual symptoms. For 

subsequent analyses, the SF-12  was used as a proxy il lness perception measure 

representing the impact of H IV on daily functioning, although this is not conventional in i l lness 

perceptions research. 

1 0.5.2.2 Clinical and demographic predictors of necessity beliefs 

Qual itative findings suggest that patients' views of their laboratory markers of d isease 

progression may differ from the medical model . In a study of HAART uptake (Cooper et al . ,  

2002), many participants bel ieved that their blood test results were inaccurate, invalid, or that 

they did not adequately reflect their subjective well-being. Horne (2003) suggested that one of 

the factors that patients might use to evaluate their personal need for medication is the resu lts 

of laboratory tests or clin ical markers of disease progression . These relationships have 

received little investigation to date. In the current study, having a lower CD4 count was 

associated with stronger perceptions of necessity for HAART, however this relationship did 

not reach statistical sign ificance. The fact that viral load was not related to perceptions of 

necessity is consistent with the latest UK clinical guidelines for treatment, which now base 

decisions about treatment initiation primarily on CD4 count (BHIVA, 2003). The absence of a 

significant association between CD4 count and treatment necessity provides some support for 

Leventhal et al .  ( 1 982), who proposed that patients often have difficulty integrating abstract 
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information from health care professionals regard ing their health status into their personal 

models of il lness and treatment. However, it should be noted that all participants in this study 

were clin ically eligible to receive HMRT, and that the results could be explained by the fact 

that necessity beliefs were extremely high in this sample. However, the results suggest that 

patients' perceptions of their physical well-being may be more relevant to their perceptions of 

necessity for HMRT than their laboratory test results. 

10.5.2.3 Relationships between concerns about HAART and beliefs about 

medicines in general 

The extended SRM (Horne, 1 997, 2003) proposes that concerns about adverse effects of 

specific, prescribed medicines are fuelled by patients' perceptions of medicines in general. 

Support for this hypothesis was obtained in the current study. Stronger concerns about 

HMRT were associated with perceptions that medicines in general are over-prescribed by 

doctors and perceptions of being personally susceptible to experiencing adverse effects of 

medicines. These relationships were independent of negative affect. 

It would appear that some individuals hold a negative view about medicines as a whole which 

influences their perceptions of specific prescribed medications (Horne, 2003). Although the 

origins of this schema have received little investigation to date, Horne (1 999, 2001 ) found that 

many people had negative views about medicines in general that were linked to their 

unnatural ,  chemical origins, and perhaps to a broader suspicion in western cultures of 

science, medicine and technology (Petrie & Wessely, 2002). 

10.5.2.4 Relationships between concerns about HAART and perceptions of HIV 

Participants' who reported strong concerns about HMRT had more negative perceptions of 

HIV, including a greater number of symptoms, which recurred in cycles (cyclical timeline). 

These patients perceived a lack of control over the progression of their virus (personal 

control), harbouring doubts that their treatment was effective (treatment control), and were 

pessimistic about the possibil ity of their condition improving in time (timeline). They also 

experienced a negative emotional representation of their i l lness (emotional representations), 
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and felt that it d id not make sense {il lness coherence). Since concerns about HAART were 

also related to higher anxiety and depression scores, it was hypothesised that these 

relationships were mediated by negative affect. However, after controll ing for depression and 

anxiety, timeline, treatment control, coherence and emotional representations remained 

significantly associated with concerns about HAART. Although previous studies have not 

publ ished relationships between i l lness perceptions and concerns,  these relationships may be 

understood in the light of a common sense model. It makes coherent sense that an individual 

who bel ieves that HAART cannot effectively control the progression of their HIV disease (as 

shown by lower treatment control scores), and who bel ieves that their condition will not 

improve on their new treatment (indicated by higher timeline scores) would have stronger 

concerns about the potential adverse effects associated with taking HAART. Similarly, it 

makes sense that possessing strong concerns about a treatment that one is about to initiate 

would be associated with a weaker sense of illness coherence and a more negative emotional 

representation of i l lness. Further prospective research is required in order to determine 

whether concerns about the available treatment lead to negative perceptions of illness, or 

whether possessing negative i l lness perceptions leads to concerns about the available 

treatment. 

1 0.5.2.5 Relationships between concerns about HAART and negative affect 

There were strong, positive relationships between concerns about HAART and negative 

affect, with depression and anxiety accounting for 38% of the variance in concerns scores . 

Again, because concerns, depression and anxiety were measured at the same assessment it 

was not possible to determine causal relationships: having strong concerns about a treatment 

one is about to in itiate might lead to negative mood, conversely the presence of a negative 

mind-set might lead to more negative views about both il lness and treatment. Few previous 

studies have explored relationships between bel iefs about medicines and negative affect. 

Further research using a prospective design is needed to tease out causal relationships 

between negative mood and concerns about adverse effect of treatment in order to identify 

targets for intervention and clin ical practice. 
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1 0.5.2.6 Relationships between concerns, clin ical and demographic variables 

Horne (2003) has suggested that having negative experiences with medicines in the past may 

lead to concerns about a specific prescribed treatment. However, concerns about HAART 

were not significantly related to having previously been prescribed antiretroviral treatment in 

this study. Unfortunately, reasons for stopping previous antiretroviral treatment were not 

ascertained in this study, so it is possible that not all participants stopped because of adverse 

experiences. Further research is needed to directly test this hypothesis. 

Age was significantly related to concerns about HAART: younger patients had stronger 

concerns about their treatment. This finding is contrary to the results of a study of patients 

with inflammatory bowel disease in which older patients had stronger concerns about their 

medication (Horne, 2003). It is not clear why younger participants had stronger concerns 

about HAART, but it could be speculated that younger people may feel less able or willing to 

keep to a rigid treatment regimen that may have negative impact on their social or personal 

lives. In l ine with expectations, concerns about HAART were not related to laboratory markers 

of disease progression or symptomatic status.  

1 0.5.3 The role of symptom appraisal in  adherence to HAART 

The third aim of the thesis was to evaluate patients' appraisals of their symptom experiences 

over time, in relation to adherence. Specifically, the study aimed to gauge how patients' 

experiences of symptoms changed over the first six months of treatment, whether changes in 

patients' perceptions of the symptoms they attributed to HIV or HAART over time predicted 

adherence, whether and how their appraisals of their symptoms over time had an impact on 

their perceptions of HIV and HAART and finally, whether perceptions of H IV and HAART 

mediated relationships between symptom appraisal and adherence. 

Consistent with expectations stemming from the self-regulatory model (SRM: Leventhal et al . ,  

1 980), and extensions to the SRM to include treatment perceptions (Horne, 2003), patients' 

perceptions of their symptoms changed sign ificantly over time and these changes were 

related to adherence. Those who experienced an improvement in the symptoms they 
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attributed to HIV over six months of treatment were more l ikely to report high adherence to 

HAART, while those who experienced persistent or worsening symptoms they attributed to 

HAART side effects over time reported low adherence. These relationships remained 

significant when control l ing for earlier adherence in the analyses, suggesting that symptom 

changes were not the result of lack of clinical benefit arising from earlier non-adherence. 

Many publ ished studies in the HIV l iterature have l inked treatment side effects to low rates of 

adherence, however, the majority have been hindered by their reliance on cross-sectional 

research designs. Two prospective studies identified sign ificant relationships between 

symptoms and subsequent adherence to HAART: Duran et al (200 1 )  found that patients who 

reported a greater number of HAART-related symptoms after one month of treatment were 

less adherent at four months, while Spire et al. (2002) found that patients who reported a lack 

of improvement in symptoms over time more l ikely to be non-adherent compared to those 

who reported that their symptoms had remained low or improved. This study both confirms 

and extends previous research, by using a prospective design to explore the impact of 

patients' attributions of their symptoms to H IV or HAART on adherence, and identifying 

mediators of this relationship . 

Few empirical studies util ising the SRM have explicitly explored the role of symptom appraisal 

in relation to treatment adherence. Although one cross-sectional study l inked scores on the 

identity scale to adherence {Llewellyn et al . ,  2003), th is remains a scarcely researched area 

of inquiry. It may be that changes in symptoms over time are key determinants of adherence. 

In an interview-based study, Meyer et al. (1 980) found that patients often stopped treatment 

when the symptoms that they associated with hypertension were alleviated, because they felt 

their anti-hypertensive medication had cured their illness and therefore that they no longer 

needed to keep taking treatment. Leventhal et al. (1 982) propose that this finding stems from 

patients' perceptions of hypertension as an acute illness. Within the acute il lness schemata, 

disease is perceived as a 'discrete, concrete entity with specific causal agents, symptoms, 

breakdowns in physiological process and curative interventions' (page 74, Leventhal et al . ,  

1 982). Patients viewing their il lness this way expect treatment to cure their high blood 
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pressure, therefore they stopped the treatment when the symptoms they perceived as being 

associated with their condition had been al leviated. 

In  the current study, it was recognised early on (in the pilot study) that patients unan imously 

perceived their HIV condition to be chronic. Within the chronic i l lness schemata, Leventhal et 

al ( 1 982) propose that patients are driven to minimise the extent to which their condition 

interferes with their everyday life activities. Consistent with this model of HIV, the patients in 

the current study were more l ikely to respond with a high level of adherence if they perceived 

that the symptoms they associated with their condition were being al leviated by their 

treatment. Few previous studies have explored l inks between symptoms associated with 

treatment side effects and adherence over time within a self-regulatory framework. Consistent 

with Leventhal ( 1 982), patients who perceived that their treatment was causing persistent, 

severe symptoms of its own were more l ikely to respond with low adherence. This is in l ine 

with a common-sense approach of trying to minimise the risk of side effects by taking less 

medication. 
0 

1 0.5.3.1 Mechanisms by which symptom appraisal impacts on adherence 

Having determined that changes in symptom experiences over time predicted adherence to 

HAART, the next step was to identify the mechanisms by which symptom appraisal impacted 

on adherence. These findings are d iscussed below. 

1 0.5.3.1 .1 Relationships between symptom appraisal and perceptions of HIV 

Consistent with hypotheses derived from the SRM (Leventhal et al . ,  1 980), patients' concrete 

symptom experiences influenced their perceptions of HIV. Those who experienced an 

improvement in symptoms over time had more positive representations of their i l lness and 

rated their physical health more favourably than those who reported that their symptoms had 

not improved. After controll ing for baseline il lness perceptions and negative affect in the 

analyses, the majority of these relationships remained statistically s ignificant, suggesting that 

patients' appraisals of their symptoms impact on their perceptions of HIV in a causal way. 

Specifically, patients who experienced an improvement in the symptoms they attributed to 
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HIV experienced increased perceptions of control over H IV, less recurrence of symptoms, a 

more optimistic outcome, and a less negative emotional reaction to H IV after six months of 

treatment, compared to basel ine. Conversely, experiencing a lack of improvement or 

worsening of HAART-related symptoms over time led patients to perceive of a lack of control 

over HIV, less optimism that their condition would improve in time, and a stronger negative 

emotional reaction to HIV at six months, compared to basel ine. 

10.5.3.1 .2 Relationships between symptom appraisal and beliefs about HAART 

Horne (1 997, 2003) suggested that patients' appraisals of their symptom experiences impact 

on adherence because the appraisal process feeds back into their perceptions of the 

treatment (necessity and concerns). To date, this appraisal mechanism has received l ittle 

empirical investigation .  Hypotheses derived from the extended SRM proposed that 

experiencing an improvement in the symptoms attributed to HIV leads to adherence because 

symptom relief reinforces a strong sense of personal necessity for the treatment. Conversely, 

the model suggests that experiencing a lack of improvement in symptoms attributed to 

HAART-related side effects leads to low adherence because it activates a spectrum of 

concerns about the treatment, including concerns about potential long-term effects, practical 

barriers to taking medication such as timing and disruption to routine and more abstract 

concerns regarding the stigma and embarrassment surrounding antiretroviral treatment. 

Consistent with the first hypothesis, participants who reported an improvement in H IV-related 

symptoms over the follow-up reported stronger perceptions of their personal necessity for 

HAART at six months. This relationship was independent of negative affect. However, this 

relationship did not retain statistical significance when baseline perceptions of necessity were 

controlled for in the analysis. This implies that holding stronger beliefs about personal 

necessity for HAART might, to some extent, be a cause of subsequent improvement in H IV 

symptoms. In other words, patients who held stronger perceptions of necessity before they 

initiated HAART might have expected a greater improvement in HIV related symptoms and 

this expectation might have lead to improved outcome. The tendency for expectations to 

predict outcome is known as the 'placebo effect'. This has previously been demonstrated in 
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work related to i l lness perceptions including studies of return to work following M l  (Petrie et 

al . ,  1 996) and quality of healing fol lowing oral surgery (McCarthy et al . ,  2003). Similarly, 

although those who reported persistent HAART-related symptoms over the follow-up reported 

stronger concerns about their treatment at six months, this relationship was not independent 

of concerns at basel ine. This indicates that the relationship between experiencing persistent 

HAART-related side effects and adherence at six months was, to some extent, predicted by 

the strength of patients' concerns before they initiated HAART. In other words, patients who 

had stronger concerns about HAART or more negative mood before in itiating their treatment 

were more l ikely to experience persistent side effects over the treatment process. 

It was further hypothesised that experiencing an improvement in HAART-related symptoms 

over time would be associated with stronger bel iefs about personal necessity for HAART, 

while a lack of improvement in HIV-related symptoms over time would be associated with 

stronger concerns about HAART. These hypotheses were supported by the data . Those who 

experienced an improvement in HAART-related symptoms perceived a stronger personal 

necessity for HAART at six months relative to basel ine. Moreover, those experienced an 

improvement in H IV related symptoms over time reported a reduction in the strength of their 

concerns about HAART between baseline and six months. The results suggest that if the 

symptoms an individual attributes to their H IV fail to improve on treatment, a whole spectrum 

of concerns about HAART may be activated. Similarly, if HAART is perceived to be causing 

persistent symptoms of its own, the patient may begin to question h is or her perceived need 

for the treatment. These findings make intu itive sense in the l ight of a common sense model. 

Indeed Horne (2003) proposed that concerns might be activated when symptoms attributed to 

il lness fail to improve. Furthermore, although not explicit in the eSRM, it follows that an 

individual who is experiencing persistent side effects they bel ieve to be caused by their 

prescribed treatment might question their need to keep taking it. These relationships have not 

previously been identified and have implications for the development of the eSRM. 
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1 0.5.3.2 Beliefs about HAART as mediators of the relationships between 

symptom appraisal and adherence 

Having establ ished that symptom appraisal was related to necessity and concerns, the next 

step was to test a mediational model, where symptom appraisal impacts on adherence via 

bel iefs about HAART (necessity and concerns). In line with the model , the strength of 

patients' perceptions of their personal necessity for HAART at six months mediated the 

relationships between both change in H IV symptoms and change in HAART symptoms and 

adherence. These results showed that if HAART alleviated symptoms the patient associated 

with their H IV, or did not cause persistent symptoms of its own, patients perceived a strong 

personal necessity for their treatment, which in turn , had a direct impact on their adherence 

decisions. Necessity beliefs were central to the relationship between symptom change and 

adherence. If necessity beliefs were partialled out of the analyses, symptom change was no 

longer significantly related to adherence. This finding provides support for the extended SRM 

in explaining adherence to HAART. It implies that interventions to improve adherence should 

aim to maintain strong perceptions of need for HAART in patients who experience a lack of 

symptomatic benefit, and those who are experiencing persistent or worsening side effects 

from their treatment. 

Concerns about HAART were also hypothesised to mediate the relationships between 

symptom change and adherence. However, although concerns were significantly elevated 

among those experiencing  persistent H IV related symptoms and those experiencing 

persistent HAART-related side effects, and were associated with low adherence at six 

months, they did not play a causative role in the relationship between symptom change and 

adherence. When concerns were partialled out of the analyses, change in both HIV and 

HAART related symptoms remained significantly associated with adherence. In other words, 

experiencing persistent symptoms attributed to either HIV or HAART led to low adherence 

regardless of the strength of patients' concerns about HAART. 

These results provide evidence for an appraisal pathway through which patients' concrete 

symptom experiences operate. They provide support for the theoretical structure of the SRM 
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proposed by Leventhal et al (1 980), showing that the perceived outcome of adherence 

(whether or not symptoms are alleviated) feeds back into perceptions of H IV. They expand 

upon previous research in this area by empirically testing the appraisal processes 

emphasised in the SRM framework. They also support extensions to the model proposed by 

Horne (1 997, 2003), by showing that treatment perceptions (necessity and concerns) mediate 

the relationship between symptom appraisal and adherence. Theoretical models that do not 

encompass change in symptom experiences over time may be unsuitable for complex 

behaviours such as adherence to long-term treatment regimens. Overall , these findings 

provide strong support for the extensions to the SRM proposed by Horne (2003). In particular, 

they h ighl ight the fundamental role of necessity bel iefs as a mediator of the relationship 

between symptom appraisal and adherence to HAART. 

These results expand upon previous research into adherence to HAART in several ways. 

First, by using a prospective design to track the evolution of patients' perceptions of their 

symptoms over time in relation to adherence, it was possible to show that perceptions of 

symptoms changed over the treatment process and that these changes predicted adherence. 

Second, by exploring differential relationships between symptoms and adherence depending 

on whether patients attributed their symptoms to HIV or to HAART side effects it was possible 

to show stronger relationships between HAART side effects and adherence and that these 

relationships were mediated through similar mechanisms as H IV-related symptoms. Third, by 

utilising a theoretical framework within which to model relationships between symptoms and 

adherence to HAART, mediators of the relationships between symptoms and adherence 

(perceptions of personal necessity for HAART) have been identified . The results suggest that 

efforts to promote high adherence to HAART over the long-term should aim to help patients 

cope with symptoms in order to maintain strong perceptions of necessity for HAART. 

1 0.5.4 Impact of changes in perceptions of HIV and HAART over time on adherence 

The fourth aim of the empirical section of this thesis was to explore how perceptions of H IV 

and HAART change over the treatment process, how these changes impact on adherence to 

HAART, and how changes in beliefs about H IV and HAART relate to each other over time. 
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1 0.5.4.1 Changes in perceived necessity for HAART 

Overall ,  patients' perceptions of their personal necessity for HAART declined over time. 

Furthermore the extent to which perceived necessity for HAART declined over time predicted 

adherence. Those who experienced a significant decrease in their perceptions of necessity 

for HAART over the six-month follow-up reported low adherence at six months, while 

necessity beliefs remained h igh among those who reported h igh adherence. This is the first 

study to explore the dynamic relationships between necessity beliefs and adherence over 

time. It has impl ications for the design of adherence interventions and clinical practice, 

suggesting that maintaining strong perceptions of necessity for HAART will promote high 

levels of adherence among patients. In order to inform interventions which aim to increase 

perceptions of necessity for HAART, it was necessary to find out why perceptions of necessity 

declined over time. 

1 0.5.4.2 Predictors of the decline in necessity beliefs over time 

1 0.5.4.2.1 Illness perceptions 

The next step was to discover why patients' perceptions of their need for HAART declined 

over the treatment process. Consistent with hypotheses derived from the extended SRM 

proposed by Horne (1 997; 2003), reporting a decrease in perceived necessity for HAART 

between baseline and six months was predicted by illness perceptions. Specifically, a decline 

in patients' perceptions of personal necessity for HAART was associated with a greater 

frequency of HIV-related symptoms and poorer self-rated health at six months. However, 

these relationships were no longer s ignificant when controll ing for HIV-related symptoms and 

self-rated health at baseline. This suggests that patients' perceptions of H IV-related 

symptoms and overall physical health before initiating treatment might impact on the decline 

in perceptions of necessity for HAART over time. Baseline perceptions of symptoms and 

physical health in general should therefore be targeted before patients in itiate HAART, in 

order to maintain high perceptions of necessity. 
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As already d iscussed, patients who experienced an increase in the symptoms they attributed 

to HAART s ide-effects over the treatment process reported a decline in necessity for HAART. 

Experiencing a greater recurrence of symptoms over time predicted a decline in necessity, 

presumably because these patients felt that the treatment was not effectively controlling their 

H IV. Indeed, those who reported a decline in necessity for HAART over time became less 

convinced that HIV was amenable to control .  In line with expectations, there was a particu larly 

strong relationship between a decline in perceived necessity and perceptions of HAART 

efficacy (treatment control beliefs), where those who experienced a decline in necessity 

beliefs over time reported a decline in the belief that HAART was effectively controlling their 

H IV. 

These relationships are consistent with hypotheses derived from the extended SRM proposed 

by Horne (1 997; 2003). They suggest that in order to maintain strong perceptions of necessity 

for HAART, interventions need to focus on alleviating or coping with symptoms, especially 

those the patient attributes to his or her treatment. The findings also show that patients' faith 

in the efficacy of their treatment needs to be maintained over time. One potential way of 

maintaining strong perceptions of control over HIV might be to focus patients' attention on 

clin ical markers of treatment efficacy (such as viral load) rather than symptoms, s ince their 

experience of symptoms may not always reflect the clinical benefit they have obtained. 

1 0.5.4.2.2 Clinical/demographic variables 

Experiencing a decline in perceptions of necessity for HAART over time was related to sub

optimal clinical outcome (detectable viral load). Further analyses showed that, consistent with 

the theoretical foundations of the SRM (Leventhal et al . ,  1 980), which stipulate that illness 

perceptions mediate the relationship between coping and outcome, adherence mediated the 

relationship between necessity beliefs and viral load. In other words, rather than causing a 

h igh viral load, a decline in necessity beliefs over time led to low adherence, which, in turn 

impacted on viral load. 
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Experiencing a decrease in perceived necessity for HAART was not predicted by changes in 

CD4 count over time. This suggests that patients' cognitive models of HIV have a stronger 

influence on their perceived necessity for treatment than more abstract clinical information. 

Patients who had previously been prescribed antiretroviral treatment were more likely to 

experience a decrease in their perceptions of necessity for HAART over time than those who 

were anti-retroviral naive. This is interesting in the light of the finding that having previously 

been prescribed antiretroviral treatment was a strong predictor of adherence. It suggests a 

mediational pathway by which having previously been prescribed antiretroviral treatment 

might impact on subsequent adherence: patients who start and stop treatment may have 

models of their disease and treatment that are incongruent with the medical view. Specifically, 

these patients may perceive that HAART is only necessary for the short term. This view was 

evident in an interview-based study in which a some patients who accepted a clinically 

recommended treatment offer explained that they had made the decision to take HAART but 

that they intended to stop their treatment when they felt better or when their clinical markers 

of disease progression had stabilised (Cooper et al . ,  2002). Maintaining strong perceptions of 

necessity for HAART over the long-term constitutes an important target for H IV clinicians and 

interventions, in order to maintain high adherence among individuals who have previous 

antiretroviral experience. 

1 0.5.4.3 Mediators of the relationship between perceived necessity for HAART 

and adherence 

Finally, mediational analyses showed that the relationship between decline in necessity 

beliefs over time and adherence was independent of the change in treatment control bel iefs, 

and independent of the change in HAART-related symptoms over time. The decline in 

necessity beliefs was therefore shown to be a strong independent predictor of adherence to 

HAART. This provides strong support for the util ity of the extended SRM (Horne 1 997, 2003) 

in explaining adherence to HAART. 
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1 0.5.4.4 Changes in concerns about adverse effects 

Concerns about adverse effects of HAART decreased dramatically over the first month of 

treatment, although this decrease in concerns did not predict adherence. This finding is of 

relevance because the strength of patients' concerns about HAART elicited before initiating 

treatment predicted subsequent adherence. There was a rapid decline in the strength of 

concerns about HAART over the first month of treatment. This suggests that eliciting and 

addressing patients' concerns about potential adverse effects of HAART before they initiate 

treatment may improve subsequent adherence, since it would appear that expectations prior 

to initiating treatment were more negative than the actual experience of taking HAART. 

1 0.5.4.5 Changes in i l lness perceptions over time 

On the whole, patients' perceptions of HIV remained stable over the treatment process . 

Where they changed, the general pattern was that perceptions of H IV became more positive 

over time. These changes were minimal and most did not reach statistical significance. 

However, there was a notable increase in treatment control beliefs over the follow-up, which 

was independent of negative affect. This indicates that patients' perceptions of the extent to 

which H IV can be control led by treatment tend to improve once treatment is initiated. The 

reasons why perceptions of treatment control increase over time are not clear from this study, 

but may be related to experiencing benefits from taking HAART such as positive feedback 

from the doctor in terms of blood test results. No information regard ing patients' perceptions 

of their blood test results was collected in the current study, although this would be an 

interesting area of inquiry for future investigations. 

The finding that perceptions of treatment control increase over t ime is also interesting in view 

of the decrease in necessity beliefs over time. It was hypothesised that participants' 

perceptions of necessity might be influenced by the degree to which they perceive their 

treatment to be effectively controlling the progression of their condition, so that as the patient 

perceives their treatment to be gaining control over their illness, their perceived need to keep 

taking it decreases. However this hypothesis was not supported by the data. Those who 

reported a decrease in perceived necessity for HAART also reported a decrease in 
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perceptions of treatment control . This suggests that those who do not perceive treatment to 

have been effective are less likely to maintain strong perceptions of need for HAART. 

Perceptions of treatment control at six months were significantly h igher among those 

reporting high adherence at six months, however there was no interaction between group and 

time, indicating that the increase in treatment control beliefs over time was similar for high and 

low adherence groups. 

In summary, patients' beliefs about HAART (necessity and concerns), and perceptions of 

treatment control changed dramatically over the first months of initiating a new treatment 

regimen . This change was particularly dramatic over the first month , while patients adapted to 

their new regimen. Interestingly as patients' concerns about their treatment declined 

dramatically, so did their perceived need for treatment. The decline in necessity beliefs was 

found to be a strong, independent predictor of adherence to HAART. This has implications for 

interventions to improve and maintain high adherence, which will be d iscussed in Section 

1 0.6. 

1 0.5.5 Summary of findings in relation to the Self-Regulation Model (SRM) 

In summary, the findings of this study i l lustrate the utility of the SRM as a theoretical 

framework within which to explore adherence to HAART. This prospective data clearly 

demonstrate the dynamic nature of i l lness and treatment perceptions, and emphasise the 

need to study adherence within a theoretical framework that incorporates change over time. 

The findings support the view of the patient as an active information processor who makes 

sense of his or her i l lness experiences by developing and reassessing his or her beliefs about 

illness and treatment, which in turn, influence adherence decisions and impact on clinical 

outcome. The data support the theoretical framework provided by the SRM (Leventhal et al . ,  

1 980) the specific operationalisation of the model in relation to adherence suggested by 

Horne (1 997, 2003). 
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1 0.5.5.1 The value and l imitations of the extended SRM in view of experimental results 

The results of the three studies that form the experimental section of this thesis have both 

confirmed and extended many aspects of the original SRM suggested by Leventhal et al. 

( 1 980) and the extended SRM suggested by Horne (1 997, 2003). They have also provided 

data that are contrary to some of the hypotheses stemming from these models. Table 10 . 1  

l ists these hypotheses, and indicates which of the hypotheses were upheld by the 

experimental results of this thesis and which were not. The three studies described in 

Chapters 7,  8 and 9 utilised a prospective, longitudinal design to address several hypotheses 

that have not been previously tested in relation to adherence. The first set of hypotheses 

addressed the predictive value of the model by exploring the impact of patients' bel iefs about 

H IV and HAART, elicited prior to in itiating HAART, on subsequent adherence. The second set 

of hypotheses explored relationships between bel iefs about HAART and perceptions of H IV 

proposed by Horne (1 997; 2003). The third set of hypotheses explored the role of symptoms 

in patients' appraisals of their treatment and the fourth set of hypotheses investigated the 

evolution of illness perceptions and bel iefs about HAART over the first six months of 

treatment. The value and limitations of the extended SRM with respect to the findings of this 

thesis are discussed below. 
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Table 10.1 : Hypotheses proposed and tested showing whether or not each hypothesis was upheld by the experimental results. 

Hypothesis 

Studv 1 

RQ1 Do beliefs about HAART, elicited before starting treatment, predict subsequent adherence? 

H1 . 1  

H 1 .2 

Low adherence will be predicted by doubts about personal necessity for HAART 

Low adherence will be predicted by stronger concerns about potential adverse effects 

RQ2 Do perceptions of HIV, elicited before starting treatment, predict subsequent adherence? 

RQ3 

H2. 1  

H2.2 

H2.3 

H2.4 

H2.5 

H2.6 

H2.7 

H2.8 

H2.9 

Low adherence will be predicted by reporting less severe H IV-related symptoms 

Low adherence will be predicted by reporting less severe negative personal consequences associated with H IV 

Low adherence will be predicted by anticipating greater improvement over time 

Low adherence will be pred icted by perceiving a less cyclical timeline 

Low adherence will be pred icted by perceiving less personal control over H IV 

Low adherence will be predicted by doubts that HIV can be controlled by HAART 

Low adherence will be predicted by a more negative emotional representation of H IV 

Low adherence will be predicted by less illness coherence (as indicated by a h igher illness coherence score) 

Low adherence will be pred icted by a more positive perception of physical health 

Does negative affect mediate the relationship between perceptions of i l lness and treatment and adherence? 

H3.1 Relationships between treatment perceptions and adherence will be mediated by negative affect 

H3.2 Relationships between i l lness perceptions and adherence wil l  be mediated by negative affect 

• attributed to ceiling in necessity scores 

•• illness perceptions related to adherence but in opposite direction to hypotheses 

Was the hypothesis upheld? 

NO* 

YES 

NO** - MORE SEVERE 

NO** - MORE SEVERE 

NO** - LESS IMPROVEMENT 

NO** - MORE CYCLICAL 

NO 

NO 

NO 

NO 

NO** - POORER HEAL TH 

YES 

YES (except timeline) 
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RQ4 Are perceptions of HIV related to perceptions of personal necessity for HAART and concerns about adverse effects in  a way that is consistent 

with hypotheses generated by the extended SRM proposed by Horne (2003)? 

Studv 2 

H4. 1  

H4.2 

H4.3 

H4.4 

H4.5 

H4.6 

H4.7 

H4.8 

H4.9 

H5.1 

H5.2 

H5.3 

Stronger perceptions of necessity for HAART will be associated with lower self-rated physical health 

Stronger perceptions of necessity for HAART will be associated with more severe HIV-related symptoms 

Stronger perceptions of necessity for HAART will be associated with more severe negative consequences 

Stronger perceptions of necessity for HAART will be associated with anticipating less improvement over time 

Stronger perceptions of necessity for HAART will be associated with a less cyclical timeline 

Stronger perceptions of necessity for HAART will be associated with greater personal control 

Stronger perceptions of necessity for HAART will be associated with greater treatment control 

Stronger perceptions of necessity for HAART will be associated with lower CD4 count 

Stronger perceptions of necessity for HAART will be associated with higher viral load 

Stronger concerns about HAART will be associated with feel ing highly susceptible to adverse effects of medicines 

Stronger concerns about HAART will be associated with negative beliefs about medicines in general 

Stronaer concerns about HAART will be associated with havin 

YES 

NO 

NO 

NO 

NO 

NO 

YES 

NO 

NO 

YES 

YES 

NO 

RQ1 How do patients' perceptions of HIV and HAART related symptoms change over the first six months of taking HAART? 

H1 . 1  There will b e  a significant change i n  patients' perceptions of H IV-related symptoms over six months of HAART YES 

H 1  .2 There will be a significant change in patients' perceptions of HAART-related symptoms over six months of HAART NO 

RQ2 Are patients' perceptions of change in HIV and HAART related symptoms related to adherence? 

H2. 1 

H2.2 

Patients who experience an improvement in HIV-related symptoms over time will be more adherent 

Patients who experience persistent HAART__:l"elated SYn1Qtoms will be less adherent 

YES 

YES 
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RQ3 

RQ4 

Studv 3 

How do patients interpret and evaluate changes in  symptom experiences over time? 

H3.1 Experiencing persistent HAART-related symptoms wil l  be associated with stronger concerns about HAART 

H3.2 Experiencing persistent H IV-related symptoms will be associated with lower perceived necessity for HAART 

H3.3 Experiencing a lack of improvement in symptoms will be associated with more negative perceptions of H IV 

Do beliefs about HAART mediate relationships between symptom change and adherence? 

H4. 1  Necessity beliefs will mediate the relationship between H IV-related symptoms and adherence 

H4.2 Concerns will mediate the relationshio between HAART-related s toms and adherence 

RQ1 How do patients' perceptions of H IV and concerns about HAART change over the first six months of treatment? 

H1 . 1  

H 1 .2 

There will be significant changes in patients' beliefs about HAART over time 

There will be sign ificant changes in patients' perceptions of H IV over time 

RQ2 Are patients' perceptions of H IV and beliefs about HAART across the treatment process associated with adherence? 

H2. 1 . 1  

H2. 1 .2 

H2.2 . 1  

H2.2.2 

H2.2.3 

H2.2.4 

H2.2 .5 

H2.2.6 

H2.2.7 

Low adherence will be associated with lower perceived necessity for HAART 

Low adherence will be associated with stronger concerns about adverse effects 

Low adherence will be associated with less negative personal consequences 

Low adherence will be associated with anticipating greater improvement over time 

Low adherence will be associated with a less cyclical timeline 

Low adherence will be associated with less personal control over HIV 

Low adherence will be associated with doubting that HAART can control HIV 

Low adherence wi l l  be associated with a less negative emotional representation of H IV 

Low adherence will be associated with a more positive perception of physical health 

YES 

YES 

YES 

YES 

NO 

YES 

NO (treatment control only) 

YES 

NO 

NO 

NO 

NO 

NO 

YES 

NO 

NO 
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RQ3 Are changes in patients' perceptions of H IV and beliefs about HAART over time associated with adherence? 

H3. 1 . 1  Low adherence will b e  associated with a decline in perceived necessity for HAART 

H3.1 .2 Low adherence will be associated with an increase in concerns about adverse effects 

H3.2 . 1  Low adherence will be associated an increase in perceptions of negative personal consequences 

H3.2.2 Low adherence will be associated with a decline in the expectation of improvement over time 

H3.2.3 Low adherence wil l  be associated with an increase in cyclical timeline 

H3.2.4 Low adherence will be associated with a decrease in perceptions of personal control over HIV 

H3.2.5 Low adherence wil l  be associated with a decrease in perceptions that HAART can effectively control H IV 

H3.2.6 Low adherence will be associated with an increase in negative emotional representations of HIV 

H3.2.7 Low adherence wil l  be associated with a decline in physical health 

RQ4 Are changes in perceptions of necessity over time associated with changes in perceptions of HIV over time? 

H4. 1  

H4.2 

H4.3 

H4.4 

H4.5 

H4.6 

H4.7 

H4.8 

Decreased necessity will be associated with an increase in H IV-related symptoms 

Decreased necessity will be associated with an increase in HAART-related symptoms 

Decreased necessity will be associated with an increase in negative personal consequences 

Decreased necessity will be associated with a decline in the expectation of improvement over time 

Decreased necessity will be associated with an increase in cyclical timeline 

Decreased necessity will be associated with a decrease in perceptions of personal control over H IV 

Decreased necessity will be associated with an increase in doubts that HAART can effectively control HIV 

Decreased necessity will be associated with a decrease in illness coherence 

YES 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

YES 

NO 

NO 

YES 

YES 

YES 

YES 
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1 0.5.5. 1 . 1  The role of  the extended SRM in predicting adherence 

The prospective, longitudinal design of the study offered the unique opportun ity to explore the 

contribution of patients' perceptions of their illness and treatment both before in itiating 

treatment, and over time, on subsequent adherence, extending previous findings from cross

sectional studies. 

The results strongly support the utility of the Necessity-Concerns framework proposed by 

Horne (1 997; 2003) in explaining adherence to HAART. There was also general support for 

Home's suggestion that the inclusion of the Necessity-Concerns framework within an 

extended SRM (eSRM: Horne, 1 997; 2003) would enhance the predictive power of the SRM 

in explaining adherence to HAART. In l ine with hypotheses generated from this extended 

SRM (see Table 1 0. 1  ) ,  treatment perceptions were more proximal determinants of adherence 

than il lness perceptions. Patients who reported stronger concerns about potential adverse 

effects of taking HAART before they initiated their treatment were more l ikely to report 

subsequent non-adherence. Contrary to hypotheses, patients' perceptions of necessity for 

HAART before initiating treatment were not related to subsequent adherence. This was 

probably due to the fact that perceptions of HAART were extremely high among this sample 

before they initiated treatment, with l ittle variation in scores. Indeed, patients' perceptions of 

necessity for HAART declined dramatically over time, and experiencing a decrease in 

perceived need for HAART over time was associated with low adherence. Furthermore, 

patients' interpretations of their symptoms and representations of HIV influenced treatment 

bel iefs in a way that was consistent with the eSRM. The results emphasised the importance 

of concrete symptom experiences over more abstract information regarding disease 

progression (CD4 count and viral load test results) in determining adherence decisions. 

However, the results were contrary to specific hypotheses regarding the direction of 

relationships between patients' perceptions of their i l lness before initiating treatment and 

subsequent adherence. Specifically, it was hypothesised that patients who perceived a 

stronger il lness identity, more negative personal consequences of their diagnosis and a more 
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chronic and cyclical timeline would subsequently be more adherent to their treatment. The 

findings showed that the opposite was true (see Table 10 . 1  ). Those who experienced more 

symptoms, who perceived more negative personal consequences associated with HIV and 

who felt that their i l lness would not improve in time, before initiating their treatment, were less 

l ikely to be highly adherent after six months of treatment. 

One of the possible explanations for these results was the confounding influence of negative 

affect, as negative affect mediated many of the relationships between i l lness perceptions and 

adherence (as discussed in Section 1 0 .5 .1 .4 ). However, negative affect did not explain the 

relationship between timel ine and adherence. Patients who perceived that their H IV would not 

improve reported low adherence. This may have been due to an artefact of assessment in 

that the operationisation of the timeline construct resembles a treatment expectation (as 

discussed in Section 1 0.6.2). 

1 0.5.5.1 .2 Relationships between baseline i l lness perceptions and beliefs about 

HAART proposed by the extended SRM 

Few previous studies have empirically tested the relationships between illness and treatment 

perceptions suggested by the eSRM (Horne, 1 997; 2003). According to this model, patients' 

perceptions of necessity for treatment stem from their perceptions of i l lness (identity, timeline, 

and consequences) and their bel iefs about the effectiveness of the proposed treatment 

(treatment control), while concerns about a specific prescribed treatment stem from negative 

bel iefs about medicines as a whole, and previous negative experiences of treatment. The 

results of Study 1 provided support for some, but not all of these hypotheses (see Table 

1 0 . 1  ). 

Illness perceptions and health-related quality of life 

Consistent with the model, perceptions of treatment control were independently related to 

necessity beliefs, where patients who believed their treatment to be effective in control l ing the 

progression of H IV were more l ikely to believe that they needed to take it. Contrary to 
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expectations, neither timeline nor consequences were associated with patients' perceptions of 

their necessity for HAART. Patients' symptom experiences before initiating treatment were 

not related to their perceptions of necessity for HAART, however, poorer self-rated physical 

health, as measured by the SF-1 2, was associated with stronger perceptions of necessity. 

This finding indicates that patients' perceptions of their necessity for HAART may have been 

determined by to a greater extent by the subjective impact of H IV on a variety of areas of 

functioning than by their experience of specific symptoms attributed to H IV. Relationships 

between this broader health rating and perceptions of necessity for treatment have not 

previously been tested. These results suggest that health-related quality of l ife measures 

such as the SF-1 2 function as an indication of the subjective impact of the il lness and in this 

respect may be considered to be a form of illness representation. 

The role of CD4 count and viral load 

The relationships between treatment necessity and more abstract indicators of disease 

progression (CD4 count and viral load) proposed by the eSRM (Horne, 2003) have not been 

previously explored. Contrary to expectations, no sign ificant relationships between CD4 count 

or viral load test results and necessity bel iefs were identified. This ind icates that individuals 

with H IV may use their subjective experiences of physical health to inform their perceptions of 

necessity for HAART, to a greater extent than more either symptom experiences or objective 

laboratory test results. This finding is important in relation to clin ical practice and in the 

development of interventions to promote adherence to HAART. 

Past treatment experience and beliefs about medicines in general 

Hypotheses generated from the eSRM proposed that the strength of patients' concerns about 

HAART would be influenced by bel iefs about medicines in general and having previous 

negative experience of taking antiretroviral treatment. These hypotheses received partial 

support: perceiving oneself to be highly susceptible to adverse effects from taking medicines 

and perceiving medicines in general to be over-prescribed were related to stronger concerns 

about HAART. Contrary to hypotheses, however, having previously been prescribed 
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antiretroviral treatment was not significantly related to concerns about adverse effects. 

Further research is required in order to confirm this finding, because having previously 

stopped antiretroviral treatment is only a valid indicator of negative treatment experience if the 

treatment was stopped due to problems with the treatment. It is possible that some patients 

may have stopped for a more positive reason, such as feeling better or on the advice of their 

physician . 

1 0.5.5. 1 .3 

the eSRM 

The influence of time and repeated measures on the predictive value of 

Previous studies exploring the role of the eSRM in adherence to medication have been 

hindered by their use of cross-sectional research designs (Horne & Weinman, 2002; Llewellyn 

et al . ,  2003; Horne et al .  2004). The prospective, longitudinal design of the current study 

made it possible to explore the influence of time and repeated measures on the predictive 

value of the SRM and eSRM. The results of these studies (Studies 2 and 3) provided support 

for the appraisal mechanism proposed by these models, confirming that patients use concrete 

symptom experiences as their primary means of appraising their treatment and guiding their 

adherence decisions. Furthermore, the results showed that patients' symptom experiences 

fed back into their perceptions of il lness as proposed by the original SRM (Leventhal et al . ,  

1 980; 1 982) and extensions to the model incorporating bel iefs about treatment (eSRM: 

Horne, 1 997; 2003). In summary, patients who experienced an improvement in the symptoms 

they attributed to their H IV condition over time were more l ikely to be highly adherent to their 

treatment, while those who experienced persistent or worsening symptoms they attributed to 

HAART responded by missing doses . The way in which patients appraised their symptom 

experiences over the treatment process impacted on their perceptions of i l lness and beliefs 

about HAART. Consistent with hypotheses generated from the eSRM (see Table 10 . 1  ), 

necessity beliefs mediated the relationship between symptom appraisal and adherence, 

ind icating that necessity bel iefs were essential to th is relationship. Contrary to hypotheses 

generated from the eSRM, the relationship between HAART symptom appraisal and 

adherence was not dependent on the strength of patients' concerns about HAART. 
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This research goes further than any previous studies by not only confirming the relationship 

between symptom appraisal and adherence, but also specifying the pathways by which these 

symptom experiences impacted on adherence. The findings highlight the central role of 

necessity beliefs in the relationship between symptom experiences and adherence to HAART 

in accordance with the extended model proposed by Horne (eSRM: 1 997; 2003), paving the 

way for the design of evidence-based interventions to improve adherence among this group 

(as discussed in Section 1 0 .7). 

The final set of hypotheses (see Table 1 0. 1 )  predicted that perceptions of il lness and beliefs 

about HAART would change significantly over time, in accordance with the SRM (Leventhal et 

a l . ,  1 980) and eSRM (Horne et a l . ,  1 997; 2003).  Of the i l lness perceptions measured, only 

symptoms and treatment control bel iefs changed significantly over time. There were no 

significant changes in consequences, timeline, cyclical timeline, personal control or i l lness 

coherence over the six months of HAART. These results present a challenge to the original 

SRM proposed by Leventhal et al. (1 980), which proposed that il lness perceptions are 

dynamic, and that changes in these constructs would impact on coping procedures such as 

adherence to treatment. Few previous studies have explored changes in i l lness perceptions 

over time. If these results can be replicated within different i l lness groups it is recommended 

that the model should be reviewed in the light of this finding . The fact that perceptions of 

timeline, consequences and identity before treatment is initiated impacted on subsequent 

adherence suggests that interventions aimed at improving adherence would benefit from 

addressing these perceptions before treatment is initiated, rather than at later time-points. 

While identifying l ittle variation in i l lness perceptions, the results of Study 3 provide support for 

hypotheses stemming from the extended SRM proposed by Horne (1 997; 2003) (see Table 

1 0 . 1  ), which proposed that bel iefs about HAART (necessity and concerns) change over time 

and predict adherence. Dramatic changes in both necessity and concerns were seen over 

time. The data confirmed that patients' perceptions of necessity declined over the treatment 

process, and furthermore, that experiencing a decline in necessity was predictive of non-
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adherence. These findings suggest that interventions to maintain high levels of adherence 

among patients receiving HAART should focus on maintaining strong perceptions of necessity 

across the treatment process. Moreover, the findings showed dynamic relationships between 

necessity beliefs and il lness perceptions. Consistent with hypotheses, the decl ine in necessity 

beliefs over time was associated with an increase of symptoms attributed to HAART side 

effects, an increase in recurrence of symptoms over time (cyclical timeline), a decrease in 

perceptions of control over H IV (treatment control and personal control) and a decrease in 

i l lness coherence. Contrary to hypotheses derived from the eSRM, experiencing a decline in 

necessity bel iefs over time was not associated with changes in consequences or timeline, 

suggesting that the model should be revised in view of these findings. 

The strength of patients' concerns about HAART also declined significantly over time, but the 

decline in concerns over time was not associated with adherence. It appears therefore that 

concerns and necessity bel iefs impacted on adherence in d ifferent ways: concerns about 

HAART before treatment was in itiated led to subsequent non-adherence, while pre-treatment 

perceptions of necessity did not impact on subsequent adherence. Conversely, while the 

decline in necessity beliefs over time led to non-adherence, the decl ine in concerns over time 

did not impact on adherence. These findings have important implications both in terms of the 

modification and development of the eSRM, and for the content and timing of interventions 

aimed at supporting adherence among those receiving HAART. 

1 0.5.5.2 New knowledge that has been gained as a result of this thesis 

In summary, the empirical section of the thesis extends previous research and provides major 

contributions to the future development of the SRM. The results give a better understanding 

of the determinants of adherence to HAART and emphasise the util ity of the Necessity

Concerns framework. They provide an evidence base for the inclusion of patients' beliefs 

about HAART in interventions to support adherence to treatment. In  this respect, they offer 

the potential to augment existing interventions in this area. Finally the results contribute to the 

development of theory, in particular the eSRM, as summarised below. 
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First, this thesis provides general support for the util ity of Home's Necessity-Concerns 

framework, and his suggestion that applying this framework enhances the predictive power of 

Leventhal's SRM when it is applied to adherence (Horne, 2003). The results showed that 

treatment bel iefs exerted both direct influences on adherence (where strong concerns about 

HAART before initiating treatment, and experiencing a decline in perceptions of necessity 

over time, led to low adherence) and indirect influences on adherence (where necessity 

bel iefs mediated the relationships between symptom appraisal and adherence). Second, 

many of the direct relationships between illness perceptions and adherence that were 

predicted by the original SRM were not upheld by the results: contrary to hypotheses, more 

positive perceptions of il lness (rather than more negative perceptions of il lness) were related 

to high adherence, and control bel iefs were not d irectly related to adherence to HAART. 

However, it should be acknowledged that the SRM is not a prescriptive model, and that the 

principle of the model is that in order to understand variations in behaviour, we need to 

understand patients' illness perceptions (Leventhal et al . ,  1 980). Third, the results confirmed 

relationships between illness perceptions and treatment bel iefs proposed by Horne (1 997; 

2003). Specifically, perceived necessity for HAART was associated with strong perceptions of 

treatment control and poor subjective physical health, but not with other il lness perceptions or 

with more objective laboratory test results (CD4 count or viral load), while concerns about 

HAART were related to negative beliefs about treatment in general, but not to having previous 

negative experience of HAART. Fourth , the results provided evidence for an appraisal 

mechanism whereby patients' used their experiences of symptoms to guide their adherence 

decisions, with changes in H IV and HAART related symptoms over time feeding back into 

their perceptions of H IV and HAART. Fifth , the results showed that bel iefs about treatment 

(but not i l lness perceptions) changed significantly over the treatment process, and that 

experiencing a decline in necessity beliefs, but not concerns, over time predicted non

adherence. Finally, the results provided evidence of dynamic relationships between necessity 

bel iefs and adherence over time, and for interrelationships between perceptions of H IV and 

HAART over time that were consistent with hypotheses derived from the extended SRM. 

Despite the major contributions of this research to the development of the eSRM, outstanding 
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questions remain which should be addressed by future research, including the role of 

negative affect and past experience of treatment in the model . 

These findings have important implications for H IV-cl inical practice and for the development 

of interventions to promote and maintain adherence to HAART. These are discussed in 

Section 1 0.7. 

10.6 Limitations of empirical section 

It is acknowledged that this study has several lim itations, which should be taken into account 

when drawing conclusions from the findings. These l imitations are d iscussed below. 

1 0.6.1 Methodological issues 

1 0.6. 1 . 1  Sample size 

Adherence was framed as a dichotomous variable in this study in order to be clinical ly 

meaningful (Paterson et al. , 2000). However, the study was underpowered for logistic 

regression , which requires a minimum of 50 cases per predictor variable (Aldrich & Nelson, 

1 984) in order to have statistical power, that is, to avoid the type 1 1  error of accepting the nul l  

hypothesis when it is, in fact, false. A much larger sample would allow the use of logistic 

regression to predict adherence in order to determine the relative contribution of perceptions 

of H IV and HAART against negative affect, clinical and demographic variables. In this way it 

would also be possible to estimate how much of the variance in adherence could be 

accounted for by baseline predictors, and how much could be explained by changes in beliefs 

across the treatment process. Replication with a much larger sample would be needed to 

answer this question. 

1 0.6.1 .2 Sample bias 

White, gay men were over-represented among the population receiving HIV care at the 

Lawson Unit in Brighton. The most l ikely HIV transmission route for 86.8% of participants 

recruited to this study was sex between men. Of those reporting their transmission risk as sex 

between men, 9 1 .9% described their ethnic origin as 'white UK'. Figures from the 

Communicable Disease Surveillance Centre (July 2003) show that the cumulative percentage 
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of H IV infection acquired as a result of sex between men in the UK from 1 993 to the end of 

June 2003 was 51 .7%. Therefore the results of this study may not be directly applicable to the 

population of HIV positive adults in the UK as a whole. In order to inform a nationally 

applicable intervention to enhance adherence to HAART, the study requires replication with 

other populations of HIV positive adults in the UK, including men and women who have been 

infected with H IV through heterosexual sex with partners from Africa and those whose route 

of transmission stems from intravenous drug use. 

1 0.6. 1 .3 Attrition 

Of 1 1 4 participants recruited to the study, only 60% provided complete data. In order to 

ensure that these populations were representative of the Brighton cl inic as a whole, the 

demographic and clin ical characteristics of each sample was compared to the overall study 

population .  Few d ifferences were found, however gay men and those who were receiving 

their antiretroviral as part of a clinical trial were more likely to complete the study. It is 

therefore likely that even within the Brighton population, gay men were over-represented in 

the study sample. Reasons for increased participation among gay men are not clear, although 

it could be speculated that the gay population in Brighton might be generally more open about 

HIV or more used to participating in research compared to women, heterosexual men or 

those who acquired H IV through intravenous drug use. Those who consent to clin ical 

research trials may be less l ikely to be lost to follow-up, since patients who consent to receive 

their treatment as part of a clinical trial may be more motivated to engage in research more 

generally (Enstrom et al . ,  2000). Because cl inical trial participants are followed up more 

closely, they usually attend the clinic more frequently than those receiving routine care. This 

gives the patient a greater opportunity to complete questionnaires in the waiting room, and 

the researcher a greater opportunity to fol low up m issing questionnaires. 

A concerted effort was made to avoid attrition . The majority of attrition occurred before the 

first assessment was completed. In a typical scenario (40% of drop-out cases) the participant 

consented to the study but failed to return the baseline questionnaire. Telephone reminders 

were made as set out in the General Methodology but the questionnaire was not returned 
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before the participant initiated treatment. One of the greatest disadvantages of attrition from 

adherence studies is the possibil ity that those who fail to complete assessments may also be 

more likely to be non-adherent to their medication ,  thus creating a biased sample. Although it 

was not possible to gain adherence information on those who did not complete any 

adherence assessments, it was possible to collect follow-up clinical information for those 

whose clinical care remained at the Lawson Unit .  A proxy measure of adherence: 

undetectable viral load six months after initiating HAART, was collected .  Those who dropped 

out of the study were no more l ikely to have a detectable viral load six months after initiating 

treatment than those who provided data for the study. It is therefore unlikely that the sample 

retained were biased in terms of non-adherence. 

1 0.6.1 .4 Sampling bias 

Patients were referred to the study by their H IV physician at the Lawson Unit. Inspection of 

the recruitment figures, i l lustrated in the General Methodology, shows that 32 (21 % ) of those 

receiving a treatment recommendation were not referred to the study. While half of those 

were not referred for reasons beyond the doctor's control including patient refusal or non

attendance at appointment, the other half were not referred because the doctor forgot, was 

too busy, considered the patient to be too upset or depressed to participate or for unspecified 

reasons .  Physician non-referral could introduce a sampling bias: it is possible that patients 

who were not referred to the study may have been more l ikely to be non-adherent. Non

adherence to clinic appointments has previously been related to non-adherence to medication 

(Chesney, 2000). Referral through a nurse or other clinic worker might be advantageous in 

future studies, since patients may have more frequent contacts with nurses. For example in 

Brighton patients may 'drop-in' to give blood samples, or may make an unplanned 

appointment to see a doctor, at which time they might also see the nurse. These unplanned 

visits are l ikely to be more frequent than a pre-booked clinic appointment. 

1 0.6. 1 .5 Ensuring greater completion of questionnaires 

One method of ensuring greater completion of questionnaires would be to give out and collect 

questionnaires in the clinic, so that there was no postal option. This was not always possible 
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for the baseline questionnaire in the current study, where patients were referred to the study 

by their clin ician following their clinic appointment, and often did not have time after their 

appointment to complete the questionnaire. If referral was made through another member of 

staff, such as a nurse or other clinic worker, the patient might have more time prior to their 

clinic appointment to complete the questionnaire. The subsequent questionnaires (T1 , T2 and 

T3} were routinely posted back in a stamped addressed envelope. In  future studies, it might 

be advantageous to approach the participant in the clinic waiting room at a time 

corresponding to a routine clinic appointment, so that the participant is able to complete the 

questionnaire while at the clin ic. 

1 0.6.2 Measures 

Further l imitations to the study may have been related to the measures used . These 

limitations are discussed below. 

1 0.6.2.1 IPQ-Timeline scale 

The timeline scale of the IPQ was reduced to a single item "my illness will improve in time" for 

this study. This item may not reflect the chron ic/acute timeline in the original sense of the 

timeline scale. The scale was adapted for this study because the pilot study indicated that 

people living with HIV unanimously view their condition as chronic, therefore there would be 

no variation in timeline scores. The single item was retained because people differed in terms 

of their expectations, some felt they would improve, some felt their health would be 

maintained at a certain level and others felt they would get worse in time. However, since 

these were patients who were initiating a new treatment regimen, the item could reflect 

treatment optimism . Treatment optimism has been related to adherence to medication in 

other i l lness groups (Schier & Carver, 1 985; Schier et a. ,  1 989; Taylor et al . ,  1 992). Further 

development of the timeline scale is required to adapt the scale for use with HIV populations. 

1 0.6.2.2 IPQ-ldentity 

The symptom scales used for this study were based on a list of twelve generic symptoms 

common to any illness and eleven additional common HIV-related symptoms, as 

recommended by the authors of the IPQ (Weinman et al . ,  1 996). However, symptoms of HIV 
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are wide ranging and it is possible that participants may have been experiencing additional 

severe symptoms that were not included on the symptom checklist. Furthermore there is a 

myriad of possible HAART-related symptoms that were not included on the symptom lists. A 

more comprehensive l ist of symptoms may be useful for future studies. Please see Appendix 

5 .  

10.6.2.3 Symptom severity/ Impact on daily functioning 

Rating symptoms on a simple scale might minimise the importance of one very severe 

symptom or over-inflate the importance of several minor symptoms. In an attempt to 

overcome this problem , a severity scale was added for the current study, where participants 

were required to rate the severity of each symptom they experienced on a scale from 1 -5 .  A 

second identity scale was calculated to include only symptoms that patients rated as 

moderate, severe or very severe. Although at baseline this scale showed stronger 

relationships with adherence, scores were not related to perceptions of treatment necessity, 

as predicted by the eSRM. The SF- 12  physical health scale was included in this study in 

order to assess the impact of symptoms on daily functioning. Patients' subjective ratings of 

their physical health on the SF-1 2 accounted for approximately a fifth of the variance in 

necessity beliefs. This scale encompasses the subjective impact of il lness on a variety of 

areas of functioning, including work, daily chores, social l ife and vitality. This broader rating of 

health status may be more relevant to determining patients' perceptions of their necessity for 

treatment than scales assessing symptom frequency or severity. The results highl ight the 

utility of this measure used alongside symptom scales for future H IV research. 

1 0.6.2.4 Attribution of symptoms to HIV or HAART 

The current study extended previous research by asking participants whether they attributed 

their symptoms to their illness or treatment and investigating whether attribution of symptoms 

to HIV or HAART impacted differentially on adherence. Participants were presented with two 

identical lists of symptoms and asked to rate those they attributed to HIV and those they 

attributed to HAART in terms of their severity. In order to avoid confusion or fatigue due to 

repetition, a s ingle, more comprehensive list of symptoms could be included in future studies, 
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where patients would be asked to rate the symptoms they attributed to HIV only, those they 

attributed to HAART only, those they attributed to neither HIV nor HAART and those they are 

not sure whether are due to H IV and/or HAART. Please see Appendix 5 for a suggested 

symptom scale. 

1 0.6.2.5 IPQ-Causal scale 

The causal scale of the IPQ was omitted from the current study because the results of the 

pilot study showed that patients unanimously attributed the cause of their HIV to a germ or 

virus. The lack of variation in causal attributions rendered the use of this scale invalid. 

However, the causal scale could be revised for use with HIV populations by adapting the 

scale instructions to refer not to the cause of HIV itself but to factors associated with the 

progression of the virus. The results of a study investigating causal attributions and immune 

decline among H IV-positive gay men suggest that this might be an interesting route of 

investigation. Segerstrom et al .  (1 996) found that participants' attributions about the causes of 

events to negative beliefs about themselves sign ificantly predicted subsequent decline in CD4 

count, and that this relationship was independent of depression. A potentially interesting line 

of enquiry for future research would be to gauge whether attributions of HIV progression to 

biological, emotional, environmental and psychological factors d ifferentially impact on 

patients' use of coping procedures including adherence to HAART. For example, it might be 

hypothesised that patients who attribute the progression of their d isease to purely biological 

factors would be more l ikely to adhere to their medication than those who attribute the 

progression of their d isease to emotional factors, while those who attribute the progression of 

HIV to emotional factors would be more likely to skip doses if taking the medication made 

them feel depressed or anxious. 

1 0.6.2.6 BMQ-Concerns about HAART 

Insights from recent interview-based studies suggest concerns about this treatment might be 

more complex than those currently covered by the BMQ-HAART. In a study of gay men who 

had received a clinically recommended treatment offer of HAART (Cooper et al . ,  2002a; 

2002b), a range of additional concerns were uncovered . These included patients' fears that 
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the drugs would make them worse, accelerate the progression of HIV, or decrease their 

quality of life; worries about potential adverse effects of the drugs on libido and sex-life; 

concerns that treatments have not been thoroughly tested by drug companies or feelings of 

being experimented upon; fears that taking treatment would have a negative affect on self

identity because it is an unwelcome, daily reminder of HIV, or because it signifies a personal 

failure to fight the virus; concerns about future treatment options as a result of becoming 

resistant to all classes of antiretrovirals; concerns about the potentially l ife-long commitment 

to taking treatment and concerns stemming from previous negative experiences of taking 

antiretrovirals. Revising the BMQ-concerns scale to include these items may increase its 

predictive power by encompassing a more comprehensive range of the types of concerns 

encountered by patients who are faced with decisions about HAART and which might impact 

on adherence. 

10 .6.2. 7 Perceptions of laboratory markers of disease progression 

The hypothesis that patients' perceptions of their personal need for HAART would be 

influenced by their CD4 counts was not fully supported by the data. Although lower CD4 count 

was associated with stronger perceptions of need for HAART, this relationship did not reach 

statistical significance. This lack of a relationship between CD4 and necessity could be due to 

the fact that in clinical terms, all patients who took part in this study were eligible for HAART 

(which is often determined by CD4 count: BH IVA, 2003). However, recent research suggests 

that patients' perceptions of their laboratory test results often differ from those of their doctors . 

For example, two recent interview-based studies found that participants often believed that 

too much emphasis was placed in abstract clinical markers, which did not reflect their 

subjective experiences of their health (Cooper et al . ,  2002a; Siegel et al . ,  2000). Furthermore, 

patients who had been taking HAART for six months sometimes interpreted an undetectable 

viral load as a sign that treatment had completed its purpose, and consequently bel ieved that 

continuing to take HAART was no longer so important (Cooper et al . ,  2003). Patients' 

interpretations of their laboratory test results may therefore differ from the medical view and 

yet inform their personal perceptions of necessity for HAART. A measure of patients' 

perceptions of their CD4 count and viral load could be incorporated into HAART-specific BMQ 

scales in future. Suggested items are included in Appendix 5 .  
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1 0.6.2.8 Adherence measure 

Adherence to HMRT was measured using a single visual analogue scale adapted from the 

MASRI (Walsh et al . ,  2000) which required patients to estimate the percentage of medicine 

they had taken as prescribed over the preceding month . Although self-report measures of 

adherence have been criticised because of the tendency of participants to over-report 

adherence, this measure showed good valid ity against viral load and pharmacy prescription 

redemption data in the current study. Other advantages of this measure were that it was quick 

to administer and easily understood by patients. More information regarding specific 

adherence problems, such as adherence to timing or food restrictions, might be useful in 

future studies, in order to pinpoint areas of difficulty among those reporting low adherence. 

10.6.3 Procedure 

1 0.6.3.1 Repetition of questionnaires 

Participants were required to answer the same questionnaire on four occasions. Oppenheim 

(1 992) suggests that this might introduce a source of bias , because people aim to complete 

questionnaires consistently. However, this does not seem to have been applicable to the 

present study, where change over time was evident on some scales, but not on others. 

1 0.6.3.2 Length of follow-up 

The follow-up of this study was l imited to six months on HMRT, due to time and funding 

restrictions. Six months of HMRT represents a therapeutic landmark in H IV, by which most 

patients experience clinical benefit of their treatment in terms of achieving an undetectable 

viral load (Lepri et al . ,  2001 ). However, the relatively short length of follow-up meant that 

many of the factors or beliefs that might impact on adherence over the longer term could not 

be investigated. These include long term toxicities such as metabolic disorders particularly 

l ipodystrophy which have previously been related to adherence (Ammassari et al . ,  2002), as 

well as other possible factors associated with adherence in the long-term such as settling into 

a routine, encountering problems due to inconvenient treatment regimens or having to change 

treatment due to viral resistance (Montaner, 2003). The long-term effects of taking HMRT 
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are particularly salient at the present time, since many patients have been taking HAART 

regimens for several years. Various aspects of long-term exposure to HAART may impact on 

quality of l ife and adherence. This is an important area for future research , since to date, the 

longest follow-up found in the publ ished l iterature was twenty months (Duran et al . ,  2001 ). 

10.6.4 Advantages and l imitations of the statistical approaches taken to this work 

This study utilised multiple statistical tests to examine relationships between variables. The 

advantage of using multiple statistical tests in this study was that the results were unlikely to 

be affected by type II error. Type II error is the probability of accepting the null hypothesis (i.e. 

finding no relationship between variables) when it is, in fact, false (i .e. the variables are 

significantly related). However, the major disadvantage of using multiple statistical tests is that 

they may be affected by type I error. Type I error is the probabil ity of rejecting the null 

hypothesis (i .e. finding a significant relationship between variables) when it is, in fact, true (i .e. 

the relationship identified was due to chance). The probabil ity of a type I error for each test is 

the 'p'-value, which , in the studies contained within th is thesis, was set at 95%. The capacity 

to avoid type II error is known as the study's power, which in this study ranged between 60-

80%. The study lacked the power to conduct logistic regression with an acceptable degree of 

confidence, since the sample size was too small. Multiple statistical tests were therefore 

carried out in all of the studies included in this thesis. 

The large number of statistical tests carried out in these studies increased the possibility of 

type I error, because each test has 5% probability of type 1 error. One way of adjusting is the 

Bonferroni correction, which means changing the level of significance to a lower value. 

However this inevitably increases the type I I  error rate. As the type I I  error rate is already 

quite high (ranging 20 - 40%), the level of significance was maintained at 95%, with a risk 

that some of the results may be subject to type I error. 

1 0.6.4.1 The need for Structural Equational Modell ing (SEM) 

The results of this study provide insights into relationships between il lness perceptions, 

bel iefs about HAART and adherence as suggested by the eSRM. The statistics used in this 

study are not, however, the optimal method of determining the nature of these relationships. 
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Standard tests such as correlations, t-tests and ANOVA which were used in this study simply 

look at linear combinations of variables and can therefore only test simple hypotheses, such 

as whether perceptions of illness and treatment are related to adherence. Structured 

Equational Modelling (SEM) is a more sophisticated statistical techn ique, which could be used 

to test the model in its entirety, given a much larger study population. This technique takes 

into account measurement error, clarifying the distinction between the measured variables 

and the constructs one is attempting to measure ('latent variables', such as adherence). In 

order to test the fit of the eSRM to adherence, a sample of 300-400 would be required. The 

use of SEM within a large prospective study of adherence is now a priority, in order to provide 

a more definitive test of the utility of the eSRM. Such a study is justified by the findings of this 

thesis, which lend preliminary support to the model . 

1 0.6.4.2 Estimation of variance in adherence accounted for by the eSRM at 

baseline and over time 

Although it was not possible to carry out multivariate statistics with an acceptable degree of 

confidence, due to the strong possibi l ity of type I I  error stemming from an inadequate sample 

size, logistic regression showed that approximately 44.9% of the variance in adherence could 

be attributed a model that included baseline perceptions of H IV and HAART. A further 30. 1  % 

of the variance in adherence could be attributed to the change in symptoms (HIV and 

HAART) and necessity beliefs over time. 

1 0.6.5 Variables not tested in the model, which could be important determinants of 

outcome 

It is acknowledged that several other factors, not measured in this thesis, may have 

contributed further to the variation in adherence. 

1 0.6.5.1 Social support and coping strategies 

The results of the critical review in Chapter 2 showed that additional psychological variables, 

such as social support and coping strategies have been related to adherence. As well as 
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exerting a direct influence on adherence, it is possible that these variables might mediate 

relationships between perceptions of HIV/HAART and adherence. Social support has been 

shown to 'buffer' the negative psychological effects of i l lness (Schneiderman et al . ,  1 992). It is 

possible that access to adequate social resources may also impact on adherence, either 

directly, or via the individuals' perceptions of their i l lness and treatment. For example, 

adherence may be improved by allowing the patient to express his or her concerns about 

HAART, or by providing support, reassurance or information concerning s ide effects. 

The importance of constructs such as social support is acknowledged within the SRM 

(Leventhal et al . ,  2001 ) and eSRM (Horne, 2003) but these variables are generally viewed as 

'background variables'. A key priority for the development of the model is to achieve a more 

coherent and detailed view about the role of social support with in the SRM. This is essential 

given the proven efficacy of interventions util ising social support to enhance coping and self

management of HIV/AIDS (Antoni et al . ,  1 996; 1 991  ). 

1 0.6.5.2 Repeated measurement of affect beyond the baseline observation 

Further variation in adherence may be due to anxiety and depression. In the current study, 

these variables were only measured at the baseline assessment. Future research would 

benefit from repeated measurement and analysis of these variables, since it is likely that 

anxiety and depression at the time of the adherence assessment would have an impact on 

adherence at that time (Arnsten et al . ,  1 996; Avants et al . ,  2001 ; Kleeberger et al . ,  2001 ; Pratt 

et al . ,  2001 ; Simioni et al . ,  2002). Furthermore, changes in anxiety and depression over time 

might affect adherence to medication . For example, adherence might improve among patients 

who receive successful treatment for depression, or worsen among those who become more 

depressed over time (Kleeberger et al . ,  2004). Although depression and anxiety were 

combined into a single 'negative affect' construct in the current study, it is l ikely that these 

variables impact on adherence through different pathways. Patients who are depressed might 

experience difficulties with adherence as the result of impaired motivation or memory, while 

h igh levels of anxiety might have a negative impact on adherence because of heightened 

perceptions of sensitivity to side effects (Watson & Pennebaker, 1 989). Indeed, interventions 
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aimed at improving coping among H IV positive patients appear to reduce anxiety and 

depression through different mediational pathways (Lutgendorf et al. , 1 998), with reductions 

in depression attributed to changes in coping strategies, and reductions in anxiety related to 

improved social support utilisation . The separate influences of depression and anxiety 

certainly warrant further investigation in relation to the further development of the eSRM, and 

in the development of interventions to support high levels of adherence to HAART. 

1 0.7. Impl ications of findings for the development of interventions to promote and 

maintain adherence to HAART 

This section will explore ways in which the find ings of this thesis might inform the 

development of interventions to support adherence to HAART. 

Few interventions to date have successfully improved adherence or health outcomes among 

patients taking HAART. Of those that have shown improvements in adherence, the 

mechanisms by which the intervention promotes adherence have not been identified (Saffren 

et a l . ,  2001 ; Pradier et al . ,  2003; Tuldra et al . ,  2000). The publ ished literature to date lacks 

evidence-based or theory-driven interventions, and randomised controlled trials are urgently 

needed to determine what type of intervention can increase adherence to HAART. The results 

of this thesis have important implications for the design of a theory driven intervention aimed 

at increasing adherence to HAART among patients with H IV. 

1 0.7.1 Structure of intervention 

A literature search revealed only one study that focused on changing il lness perceptions in 

order to influence outcome (Petrie et al . ,  2003). The intervention stemmed from work which 

showed that patients' perceptions of their myocardial infarction (Ml), elicited soon after the 

acute event, were associated with various aspects of their recovery including return to work 

(Petrie et al . ,  1 996) and attendance at cardiac rehabil itation classes (Petrie et a l . ,  1 996, 

Cooper et al . ,  1 999). This intervention comprised a first session in which the pathophysiology 

of M l  was explained and patients' beliefs about the causes of their Ml were explored, since 
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many patients attributed their Ml to stress and not to l ifestyle factors . The second session 

involved developing a plan to minimise future M l  risk by altering risk factors and increasing 

patients' perceptions of control. Patients' scores on the timel ine and consequences scales of 

the IPQ were used to identify maladaptive beliefs, which were challenged in the session, and 

an individual ised recovery plan was developed. The third session involved a review of the 

recovery plan, a discussion of symptoms that were attributed to recovery and those which 

might be warning signs of a future Ml ,  and exploration of patients' concerns about their 

medication . The results showed significant differences between controls and intervention 

participants on consequences, timeline, control/cure and symptom distress scales at 

discharge from hospital. Timeline and cure control scores remained significantly more positive 

in the intervention group three months later. Intervention participants were less likely to report 

angina pains at three months. When controlling for disease-related factors, the intervention 

group returned to work significantly faster than controls .  

The results of this thesis indicate that a similarly structured intervention, aimed at changing 

perceptions of HIV and HAART, may be applicable to efforts to improve and maintain 

adherence to HAART. The findings of the study described in this thesis could be used to 

inform specific targets for intervention . 

1 0.7.2 Targets for intervention 

The results of this thesis indicate that interventions aimed at changing perceptions of H IV and 

HAART may increase adherence. Proposed targets for intervention, stemming from the 

major findings of this thesis, are h ighl ighted below. 

1 0.7.2.1 

1 0.7.2.1 .1 

Perceptions of i l lness and treatment 

Concerns about potential adverse effects of HAART 

Patients' concerns about potential adverse effects of taking HAART, elicited before they 

in itiated treatment, predicted subsequent adherence. The strength of patients' concerns about 

HAART declined steeply over the first month of taking HAART, suggesting that their 

expectations of adverse effects exceeded their subsequent experience. These findings 
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indicate that attempts should be made to elicit and address patients concerns about HAART 

before they initiate treatment. These concerns may include worry about s ide effects, adverse 

long-term effects, practical d ifficulties such as timing and disruption to routine, as well as 

more abstract worries about the stigma or embarrassment surrounding the medication . 

1 0.7.2.1 .2 Perceptions of necessity for HAART 

Reporting a decl ine in perceptions of personal necessity for treatment over time was 

associated with low adherence to HAART. This finding ind icates that efforts to improve 

adherence to HAART should focus on maintaining strong perceptions of personal necessity 

for treatment among participants. Pred ictors of decl ine in perceived necessity for HAART 

over time were identified in this study and may provide a useful focus for intervention. These 

included experiencing a lack of improvement in HAART related symptoms, experiencing a 

decline in the expectation that one's condition would improve in time, experiencing a decline 

in perceptions of control over H IV and experiencing a decl ine in i l lness coherence. 

Furthermore, changes in CD4 count and viral load were not related to the decline in necessity 

over time. These results suggest that patients' perceptions of necessity may be improved by a 

psych-educative intervention focusing on increasing patients' attention to clinical markers of 

disease progression in evaluating the efficacy and continued necessity for their treatment. 

1 0.7.2.1 .3 Perceptions of personal sensitivity to adverse effects 

Participants who scored h igh on the SENSOMA at baseline reported low adherence at follow

up, ind icating that patients' perceptions of their personal vulnerabil ity to adverse effects of 

medication in general should be el icited and addressed before they in itiate treatment. The fact 

that this relationship was mediated by having had past experience of antiretroviral treatment 

indicates that for many, these perceptions stem from previous negative experiences of taking 

HAART. Interventions to promote high adherence should therefore elicit patients' previous 

experiences of antiretroviral treatment and address they ways in which these experiences 

might relate to the patients' current belief systems and future adherence behaviour. 
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1 0.7.2.1 .4 I l lness perceptions 

Adherence s ix months after initiating HAART was predicted by patients' perceptions of their 

i l lness identity, consequences, timeline, cyclical timeline at basel ine. Those with more 

negative perceptions of their i l lness and its l ikely course were more l ikely to report low 

adherence. Adherence was not significantly related to changes in i l lness perceptions over 

time. These results ind icate that interventions aimed at supporting high adherence should aim 

to elicit and address patients' perceptions of HIV before they initiate treatment. The aim of the 

intervention would be to challenge any unrealistic or unduly pessimistic perceptions of HIV. 

1 0.7.2.1 .5 Symptom appraisal 

The results from this thesis show that patients who experience a lack of improvement in the 

symptoms they associate with their il lness, despite taking HAART, or who experience 

persistent side effects from their treatment are l ikely doubt the continued necessity for their 

treatment and respond with low adherence. The results also show that a lack of symptomatic 

improvement over time was associated with stronger concerns about adverse effects of 

HAART. Efforts should be made to alleviate symptoms associated with both HIV and HAART 

over the treatment process. Because it would not always be possible to eliminate or al leviate 

symptoms pharmacologically, efforts should be made to help patients to cope with their 

symptoms (e.g . using psychological techniques or complementary therapies). It might be 

beneficial to provide participants with information regard ing what they should expect to 

happen in relation to their symptoms and what to do if symptoms worsen or are not al leviated. 

Since perceptions of necessity were found to mediate relationships between symptom change 

and adherence, the intervention should aim to enhance perceptions of necessity for HAART 

amongst those experiencing persistent or worsening symptoms. The intervention should 

encompass an education module, which ensures that patients attend to clin ical markers of 

their disease progression and treatment success (CD4 count and viral load) in order to ensure 

that symptoms are not used erroneously to gauge the clin ical success of HAART. 
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1 0.7.2.2 Basel ine depression and anxiety 

Measurement of depression and anxiety over time, or at the adherence assessment, was not 

included in the current study. However, strong correlations existed between anxiety or 

depression at baseline and subsequent non-adherence. These relationships indicate that 

interventions to improve adherence should aim to reduce anxiety and depression among 

patients who are initiating HAART. Although levels of depression and anxiety were high in th is 

group, they often fel l  short of the clinical cut-off for probable mood d isorder. Therefore, it is 

unl ikely that pharmacological treatment for depression and anxiety would be indicated for the 

majority of those in itiating HAART. The non-pharmacological approaches described below 

appeared to be fruitful .  

Levels of depression and anxiety are l ikely to be high among patients who are initiating 

HAART, partly because a clinical recommendation of HAART often follows a decline in health 

or a recent d iagnosis of H IV. Starting treatment is an extremely stressful time for many 

people. Previous randomised controlled trials suggest some of the most effective 

interventions to improve or protect against depression and anxiety among HIV-positive 

groups. Many of these interventions have been administered in a group format. Antoni et al .  

( 1 991 ) found a group-based, cognitive-behavioural stress-management intervention (CBSM) 

protected against increases in anxiety and depression among a group who received 

notification of their H IV test results. This intervention involved techniques to build awareness 

of stress and negative thoughts, cognitive restructuring techniques, relaxation and imagery 

techniques, cop ing skills training, interpersonal skills training and techniques to enhance 

social support. 

Mulder et al. ( 1 994) found each of two d ifferent group-based interventions improved mood 

and decreased depression among HIV positive men, compared to waiting-list controls. Both 

interventions were given for 1 5  weeks. One of the interventions used cognitive behavioural 

therapy (CBT), involving training in cognitive restructuring, exercise and relaxation , health 

behaviour change, assertiveness skills and coping with controllable and uncontrol lable 
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stressors . The other intervention used experiential therapy (ET), focusing on increasing 

awareness of the here and now, dealing with a shortened life expectancy, anxiety about death 

and finding a purpose in life. It was not clear how these interventions improved distress and 

depression, since there was no difference between the interventions in terms of changes in 

coping style, social support or emotional expression . 

Kelly et al .  (1 993) compared group based CBT to a socially supportive (SS) group 

intervention. The CBT condition included cognitive and behavioural techniques to reduce 

stress and to make social and behavioural changes in their l ives, muscle relaxation training, 

and to establ ish a social support network. The SS participants were asked to describe their 

feelings about having H IV, to share feelings and to provide support to other group members. 

Those receiving the interventions were compared to a standard of care control condition. Both 

intervention groups reported reductions in depression across the eight-week intervention. 

Those receiving the SS intervention also reported reduced psychological d istress at a 3-

month follow-up, which was attributed to the opportunity for emotional expression in a 

supportive environment. 

Lutgendorf et al. (1 998) examined the psychosocial mechanisms underlying reductions in 

anxiety and depression in HIV positive gay men receiving cognitive behavioural stress 

management (CBSM) interventions. These investigators found improvement in active coping, 

positive reframing and acceptance, in total social support and specific aspects of social 

support in those receiving the intervention compared to waiting-list controls. These results 

also suggested that different mechanisms underlie the improvements in depression and 

anxiety. Changes in coping were related to lower depression and total mood disturbance, 

while changes in social support were related to anxiety reduction. This study suggests that 

the impact of CBSM interventions on anxiety and depression is mediated by different 

pathways. 
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In summary, group-based interventions appear to be effective in reducing depression and 

anxiety among patients with HIV. Allowing emotional expression in a supportive environment 

appears to be key to improving mood and decreasing distress among patients with HIV 

(Antoni et al . ,  2000) .  This research suggests that cognitive behavioural stress management 

interventions successfully reduce anxiety and depression among patients with HIV, through 

the development of adaptive coping mechanisms and improved social support. This type of 

intervention seems to be particularly applicable to patients who are initiating HAART, since it 

has been shown to effectively protect against increased distress and depression among 

patients experiencing a stressful event (notification of HIV test results: Antoni et al . ,  1 991  ). 

The impact of this type of intervention in reducing anxiety and depression among those 

initiating HAART, and its subsequent impact on bel iefs and adherence to treatment would be 

an interesting avenue for future research. No studies to date have reported on changes in 

adherence following intervention to improve depression or anxiety. 

1 0.7.3 Format of intervention 

Given the large number of patients who initiate HAART, individual-based interventions may 

prove incred ibly expensive and labour-intensive. There is no published information on the 

relative effectiveness of group versus ind ividual based interventions to improve adherence in 

H IV. In addition to being cost effective, group-based interventions may enhance social 

support utilisation, which has been shown to mediate the effects of stress on anxiety levels 

(Lutgendorf et al . ,  1 998). Providing a supportive group format might serve to improve 

utilisation of social support and thereby reduce buffer against increases in anxiety at the time 

at which treatment is initiated, and across the treatment process. The results of the current 

study also indicate that maintaining strong perceptions of necessity across the treatment 

process should form a major part of the intervention. The intervention would include a psycho

educative element to provide information regarding the continued necessity for treatment. 

This could easily be administered in a group format. A group setting might also provide a 

supportive setting allowing patients to voice their concerns about HAART and share their 
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experiences of symptoms and side-effects. A possible disadvantage of this format, however, 

is the possibi l ity that some individuals may be inhibited from fully expressing their concerns 

about HAART, because of issues of confidential ity, stigma or embarrassment. A potential 

solution to this problem would be to administer the bulk of the intervention in a group format, 

with a back-up, one-to-one discussion to ensure the individual was able to express their all of 

their concerns about their treatment and to d iscuss the progression of individual symptoms 

and side-effects, in order to ensure the patients' individual treatment issues are el icited and 

addressed. 

1 0.7.4 Timing of intervention 

The results of th is study suggest that low rates of adherence to HAART are fuelled by 

patients' beliefs about their illness and treatment, both before they initiate treatment and over 

the treatment process. They indicate that interventions to prevent the decl ine seen in 

adherence between three and six months should begin before the patient initiates treatment, 

with follow-up after 1 month and 3 months of HAART, since the beliefs fuelling non-adherence 

change significantly over the first month, with a sign ificant decline in adherence about three 

months into treatment. The prospective, longitudinal design of this research informed the 

optimal timing of interventions to address the various targets for intervention. The timing of 

each aspect of the intervention is d iscussed in th is section. 

1 0.7.4.1 Concerns about HAART 

Patients who expressed stronger concerns about HAART before they initiated their treatment 

were more l ikely to report low adherence at follow-up. This indicates that patients' concerns 

about HAART should be el icited and addressed before they begin treatment. A supportive 

group format would allow patients to openly d iscuss their worries, experiences and for 

information and advice to be given. This should be backed up with an individual session to 

ensure that all the patients' concerns have been el icited and addressed. 
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10.7.4.2 Necessity beliefs 

Patients' perceptions of necessity were extremely strong before they in itiated HAART, and 

these baseline perceptions of necessity did not impact on subsequent adherence. However, 

necessity beliefs declined dramatically between the baseline and one-month assessments. 

This ind icates that increasing patients' awareness of their continued need for treatment once 

treatment has begun will improve adherence. Intervention to maintain strong perceptions of 

necessity should begin very soon after treatment has begun. Weekly psycho-educative group 

sessions should address perceptions of necessity for HAART across the first month of 

treatment, and perhaps continue on a monthly basis, since perceptions of necessity continued 

to decline among the low-adherence group. The current study identified several significant 

relationships between necessity and illness perceptions, indicating that these sessions should 

encompass patients' perceptions of treatment effectiveness and control over HIV, their 

experiences of HIV-related symptoms, HAART-related side effects and overall well-being, as 

well as their perceptions of laboratory test results. 

1 0.7.4.3 Symptoms and side effects 

The empirical studies within th is thesis showed that patients used their experiences of 

symptoms, both before initiating treatment, and over time, to guide their adherence decisions. 

Changes in patients' experiences of symptoms they attributed to HIV and those they 

associated with HAART side effects over time were found to impact on adherence. Those 

who did not experience an improvement in the symptoms they attributed to their H IV condition 

between baseline and six months were less adherent to their HAART medication. Those who 

reported persistent or worsening side effects of HAART over time were also less likely to 

adhere to their treatment. These findings indicate that patients' experiences of both HIV- and 

HAART-related symptoms should form part of the intervention, both at baseline, and once 

treatment has been in itiated. It is l ikely that patients' expectations of the impact of HAART on 

the symptoms they associate with HIV are not being met. These expectations could be 

elicited at baseline, so that unrealistic expectations can be addressed. Some of the ways in 

which symptoms might be addressed are discussed in Section 1 0.7.2. 1 .5 of this discussion . 
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10.7.4.4 Perceptions of HIV 

Baseline perceptions of timeline, consequences, cyclical timeline, emotional representations, 

self-rated physical health all impacted on subsequent adherence. Most of these relationships 

were mediated by depression and anxiety, suggesting that intervention to improve depression 

and anxiety at baseline would eliminate the impact of these beliefs on subsequent adherence. 

However, patients' expectations of the l ikely outcome of their condition (timeline) remained 

predictive of subsequent adherence even after controlling for depression and anxiety. 

Improving patients' expectancies of a positive outcome on treatment should be included in the 

baseline intervention. The fact that perceptions of H IV did not change significantly over time, 

(with the exception of treatment control, which became more positive over time, and did not 

impact on adherence), indicates that there is no need to target perceptions of HIV at 

subsequent time-points. 

10.7.4.5 Depression and anxiety 

Depression and anxiety were only measured at the baseline assessment in this study, which 

limits the implications for the design of interventions to improve adherence. The finding that 

baseline depression and anxiety were strongly associated with subsequent adherence to 

HAART indicates that reducing depression and anxiety should be the target of intervention 

before treatment is initiated . Previous research suggests that group-based interventions 

util ising cognitive-behavioural stress-management techniques would be beneficial in reducing 

anxiety and depression before treatment is in itiated (See Section 1 0 .7 .2.2). Further research 

is required in order to indicate whether depression and anxiety should be the focus of 

interventions at subsequent time-points. 

10.7.5 Evaluation of i ntervention 

Patients should be randomised to receive intervention or control condition so that 

comparisons can be made both within and between groups. The major outcome of interest 

would be adherence to HAART after six months of treatment. Other outcomes include change 

in bel iefs over time, specifically, increasing necessity bel iefs and perceptions of treatment 

control in the intervention group. 
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1 0.8 Implications for future research 

The findings of this thesis have il luminated several areas that warrant further research. These 

are outlined below. 

1 0.8.1 The role of depression and anxiety in the eSRM 

While it was evident that negative affect at baseline predicted subsequent adherence, and 

that depression and anxiety mediated many of the relationships between illness and 

treatment perceptions and adherence, further research is required in order to determine the 

impact of depression and anxiety at the time of the adherence assessment on adherence and 

bel iefs. Furthermore, the direction of relationships between perceptions of H IV/HAART and 

negative affect were not clarified in the current study. The direction of causality between 

perceptions of il lness and treatment and negative mood warrants further investigation . Further 

research is also required to explore the possible separate influences of depression and 

anxiety on adherence and bel iefs in order to develop effective interventions to support 

adherence. 

1 0.8.2 The role of social support in the eSRM 

The importance of constructs such as social support is acknowledged within the SRM 

(Leventhal et al., 2001 ) and eSRM (Horne, 2003) but these variables are generally viewed as 

'background variables'. A key priority for the development of the model is to achieve a more 

coherent and detailed view about the role of social support within the SRM. This is essential 

given the proven efficacy of interventions util ising social support to enhance coping and self

management of H IV/AIDS (Antoni et al . ,  1 996; 1 99 1 ). 

1 0.8.3 Patients' perceptions of blood test results 

While clinical guidelines advocate the use of viral load testing to evaluate the efficacy of 

HAART, there has been l ittle empirical investigation of how H IV positive individuals perceive 

their laboratory test results (CD4 count and viral load). Patients' perceptions of their blood test 
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results might feed back into perceptions of HIV/HAART and influence adherence. Qual itative 

studies suggest that this might be a useful route of inquiry (Cooper et al . ,  2002; 2003). 

10.8.4 Coping with symptoms and side effects 

Results from the current study showed that patients' experiences of symptoms attributed to 

HIV and side effects attributed to HAART were associated with low adherence. There has 

been very l ittle research into the most effective ways of managing persistent symptoms and 

side effects among people with H IV. Further research is required in order to explore the 

impact of physical, psychological and practical interventions to alleviate or manage symptoms 

on adherence to HAART and qual ity of l ife among people with HIV. 

10.8.5 Patterns and predictors of adherence over the long-term 

The follow-up in the current study was l imited to six months. Little is known about patterns or 

predictors of adherence over the long-term. Further research is required in order to gain more 

detailed information regarding patients' experiences of taking HAART over time. This data is 

required in order to inform interventions to support patients (e.g. to cope with long-term side 

effects and the psychological impact of taking long-term treatments) and to enable them to 

continue with treatment. 

10.8.6 Replication studies 

The current study reflects the clinic population in Brighton of approximately 90% gay men . It is 

l ikely that other groups have distinct or additional bel iefs about HAART. Since these beliefs 

may be associated with adherence to HAART, the findings require replication within a range 

of H IV populations in order to develop intervention based on a more representative sample. 

1 0.8.7 The impact of structured treatment interruption!!> on adherence and beliefs 

The growing clin ical interest in the feasibi l ity of structured treatment interruptions (STls) for 

patients with undetectable viral load presents an area of interest for future psychological 

research. Limited research has been conducted into the psychological consequences of 

treatment interruptions and re-instatement, however, data from one study suggests that 
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patients experience increased well-being and quality of life when treatment is stopped with a 

subsequent decline when it is re-introduced (Tuldra et al . ,  2001 ). The impact of STls on 

patients' perceptions of their il lness and treatment and on adherence over the long-term 

would be of considerable interest. 

1 0.9 Conclusions 

The studies contained within this thesis have increased our understanding of patients' 

perspectives of HIV and HAART. They demonstrate how patients' perceptions of their il lness 

and its treatment impact on their adherence decisions, and validate the extended SRM as a 

useful model within which to frame adherence to HAART among patients with HIV-infection. 

The results support the view of the patient as an active information processor, who makes 

sense of h is or her il lness experiences by developing and reassessing his or her bel iefs about 

il lness and treatment, which in turn, influence adherence decisions and clinical outcome. The 

data support the theoretical framework provided by the SRM (Leventhal et al . ,  1 980) and the 

specific operationalisation of the model in relation to adherence suggested by Horne ( 1997; 

2003). As well as providing insights into the further development of the eSRM in relation to 

adherence, this thesis has highlighted areas for future research, including the role of 

depression, anxiety and social support in the eSRM. 

If the findings of this thesis can be replicated with larger samples and more representative 

clinic populations, they have important impl ications for the design of evidence-based 

interventions to maintain high levels of adherence to HAART. Targets for intervention include 

treating depression and anxiety, eliciting and addressing negative perceptions of H IV and 

concerns about HAART, maintaining strong perceptions of necessity for HAART, and helping 

patients to cope with negative symptom experiences. This type of intervention may be 

combined with existing approaches to support patients by facilitating effective coping and self

management of H IV/AIDS. 
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APPENDIX 1 

Distri bution of scales 
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1 .1 .3 IPQ-cyclical timeline 
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1 .1 .5 IPQ·treatment control 
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1 . 1 .6 IPQ-il lness coherence 
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1 .1 .9 IPQ-identity moderate-severe symptoms 
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1 .3 Distributions of HADS variables 
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1 .4 Distributions of SF1 2 physical health 
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APPEN DIX 2 
I nformation sheet, consent form and contact detai ls 

Consent form 
Contact details 

Patient Information booklet 
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Un iversit y of Brighton 

I Consent form 

Your views about HIV a nd combination thera py 

Hospital number . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

I fully and freely consent to participate in the study named above. I understand that my participation will 
involve an interview with a researcher and filling out a questionnaire booklet on up to 5 occasions over a 
1 2  month period, as outlined on the information sheet. 

I have been given an information sheet, which I have read and understand, and which I can keep for 
future reference. 

I acknowledge that it is solely my decision whether or not to take part in this research and that I am free 

to withdraw from the study at any time without having to explain my decision to anyone. I understand 
that taking part will not affect any aspect of my continued care, and that the information I provide is 

confidential and will be used only for the purposes of research. I am aware that my participation is 

anonymous and that none of the information I provide will be linked to my name. 

I have been given the opportunity to ask any questions. 

Signature of participant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Initials of participant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Date of consent. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Signature of Interviewer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .  . 

Date . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. 
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Thank you for consenting to take part in our research 
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$. 
Un iversity of Brighton 

I Contact form 

Your views about H IV a nd combination therapy 

I would l ike to find out more about the research project investigating people's views about H IV and combination 

therapy. I give my consent to be contacted by the research group at the University of Brighton. 

Please write your details below and we will contact you as soon as we can .  

Telephone number: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Contact name: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Signed: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Date: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

May we telephone you? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  YES I NO 

May we leave a message? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  YES I NO 

May we write to you at your home address? . . . . . . . . .  YES I NO 

Thank you for you r interest in  our research. 
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You are invited to take part in a research study being carried out 
collaboratively by the Centre for Health Care Research at the University of 
Brighton, with support from the Lawson Unit at the Royal Sussex County 
Hospital and the Elton John Centre at Brighton General Hospital. 

Advances in treatment for HIV infection have had a major impact on the lives 
of many people. However, there is currently little research into people's 
feelings towards and views about treatment for H IV. The aim of this study is to 
try to get a better understanding of how you and others make decisions 
regarding treatment and to collect your views and/or experiences of 
combination therapy. The information we obtain will help your doctors and 
other health care workers to improve services for HIV positive individuals, 
whether or not they are currently taking combination therapy. 

You wil l  not directly benefit from this study, therefore it is important that before 
deciding whether or not to take part, you should read this information sheet 
carefully. If there is anything you do not understand, or if you require further 
information regarding the study please feel free to ask the research staff. Your 
participation in this study is entirely voluntary and you are free to withdraw 
from the study at any time without having to explain your decision to anyone. 
Your medical care will not be affected whatever decision you make. 

What will taking part involve? 

All patients attending the Lawson Unit and Elton John Centre, who are not 
receiving anti-retroviral therapy will be asked to participate in this study. The 
research will be conducted over a period of twelve months. If you agree to 
participate, we would like to arrange up to five appointments with you over th is 
time. Taking part simply involves filling out some questionnaires, which you 
could take home to complete if you prefer. Fil l ing out the questionnaire booklet 
takes approximately 30 - 45 minutes. As we are interested in hearing your 
views, we would also l ike to arrange a short interview with you. We anticipate 
the completion of the questionnaires and interview together will take 
approximately one hour on each occasion, so being involved in the study with 

all five appointments will amount to approximately five hours of your time 
over the period of a year. 

Confidentiality 

The questionnaires will be analysed by a researcher who will also have 
access to your medical information such as medication history, length of 
H IV diagnosis, CD4 count, etc. Your doctor will not be aware of your 
responses to the questions (unless you wish to tell him/her). Results from 
this study may be published in medical journals, but your identity would not 
be revealed . You are assured that your confidential ity will be maintained at 
all times. 

What do I do now? 

The researchers will be happy to answer any questions you have about 
this study. If you would l ike to be included in the study or would like to 
discuss the project further before you decide, please speak to one of the 
researchers (Vanessa or Grace) at the Lawson Unit. Or complete and 
sign the contact form attached and hand the form in at reception. We will 
contact you as soon as we can. 

If you have any queries or would l ike to discuss any aspect of this study, 
please do not hesitate to contact us. You can telephone us on 01 273 
643961 .  Or write to us at the Centre for Health Care Research, University 
of Brighton, 2-3 Turnpike Piece, Falmer Campus, Brighton, BN1 9PH. Or 
you can e-mail us; 

Vanessa Cooper 
Grace Gellaitry 

v .cooper@brighton .ac.uk 
g.gellaitry@brighton .ac.uk 

Thank you for considering taking part in our research. 
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APPEN DIX 3 

B aseline questionnaire booklet 

I l lness Perception Questionnaire 

SF-1 2 

Beliefs about Medicines Questionnaire - HAART 

Beliefs about Medicines Questionnaire - General 

Sensitive Soma 

Hospital Anxiety and Depression Scale 
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University of Brighton 

Your views a bout 

H IV a nd combination therapy 

Baseline Questionnaire Booklet 

Participant number: . . . . . . . . . . . . . . . . . . . . . .  . .  

Date: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
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YOlJ R  EXP ERI E N C E  O F  SYM PTOMS 

ASSOC IAT E D  WITH H IV 

• Listed below are a number of symptoms that you may or may not have experienced since being 
diagnosed as HIV positive. 

• We are interested in how you are feeling AT PRESENT. 

• Please rate the severity of any symptoms you are currently experiencing by circling the appropriate 
number on the scale, where 1 indicates very mi ld and 5 indicates very severe. 

• Please only rate the symptoms that you believe are a result of HIV and not those that you bel ieve are 
due to your medication. 

If yes, please rate the symptom severity 

Are you currently experiencing this symptom as a result of 
very mild moderate severe very 

having H IV? mild severe 

a_1e1 
Pain Yes No 1 2 3 4 5 

a_.e .. 
Sore throat Yes No 1 2 3 4 5 

a_1e;, 
Nausea Yes No 1 2 3 4 5 

a_1e" 
Breathlessness Yes No 1 2 3 4 5 

a_.e .. 
Weight loss Yes No 1 2 3 4 5 

a_1et1 
Fatigue Yes No 1 2 3 4 5 

a_1e1 
Stiff Joints Yes No 1 2 3 4 5 

a_1ea 
Sore eyes Yes No 1 2 3 4 5 

a_1e .. 
Wheezing Yes No 1 2 3 4 5 

a_1e1u 
Headaches Yes No 1 2 3 4 5 

a_1e11 
Upset stomach Yes No 1 2 3 4 5 

a_1e1 .. 
Sleep difficulties Yes No 1 2 3 4 5 

a_.e, .. 
Dizziness Yes No 1 2 3 4 5 

a_1el'I 
Loss of strength Yes No 1 2 3 4 5 

a_1e1:i 
Night sweats Yes No 1 2 3 4 5 

a_1e1" 
Diarrhoea Yes No 1 2 3 4 5 

a_1e11 
Feeling faint Yes No 1 2 3 4 5 

a_1e1 0  
Fever Yes No 1 2 3 4 5 

a_.e . ..  
Sexual problems Yes No 1 2 3 4 5 

a_1e;<u 
Loss of appetite Yes No 1 2 3 4 5 

a_lc£ 
Skin problems Yes No 1 2 3 4 5 

a_1e.:.: 
Altered sensation in hands or feet Yes No 1 2 3 4 5 

a_.e .... 
Stomach pain Yes No 1 2 3 4 5 
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YOU R  VI EWS ABOUT LIVI N G  WITH H IV 

• We are interested in your views about l iving with HIV. 

• Below are some statements that other people have made. 

• Please show how much you agree or disagree with each of the following statements by ticking the 
appropriate box. 

strongly disagree neither agree 

YOU R VIEWS ABOUT H IV disagree agree 
nor 

disagree 
a_con 

Anti HIV medication can control the progress of my HIV 
infection 

a_e10 

Having HIV makes me feel anxious 

a_ICJ 
I don't understand enough about HIV 

a_uo 
I expect to have HIV for the rest of my life 

a_cm 
There is nothing which can help my condition 

a_en 

I get depressed when I think about having HIV 

a_cyo 
I go through cycles in which my condition gets better 
and worse 

a_1co 

I have a clear picture or understanding of my condition 

a_cpo I have the power to influence the course of my condition 

a_ct0> 
Anti-HIV treatment will be effective in curing my i l lness 

a_cpr My actions will have no affect on the outcome of my 
condition 

a_c�, I ' l l  get i l l  when my time comes whether I'm taking Anti 
HIV medication or not 

a_cqo The fact that I have HIV causes difficulties for those who 
are close to me 

a_cyJ 

My condition is very unpredictable. 

a_CQ4 

Having HIV does not have much effect on my life 

a_er:i 

Having H IV does not worry me 

a_IC'< 
Having HIV doesn't make any sense to me 

a_cq.< 

Having HIV has major consequences on my life 

a_cqo 

Having H IV has serious financial consequences 

strongly 
agree 
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YOU R  VI EWS ABOUT LIVI N G  WITH H IV 

Strongly Disagree Neither Agree Strongly 

YOU R  VIEWS ABOUT H IV disagree agree agree 
nor 

dlsagre 
a_JC.< 

The H IV virus is a mystery to me 

a_cq�, 

My i l lness is a serious condition 

a_U<:: My condition is l ikely to be permanent rather than 
temporary 

a_er11 

Having HIV makes me feel afraid 

a_er .. 

Having HIV makes me feel angry 

a_cq" 

Having HIV strongly affects the way others see me 

a_u1 

My condition wil l  improve in time 

a_cy<:: 

My symptoms come and go in cycles 

a_cp" 

Nothing I do will affect my i l lness 

a_cp .. 

The course of my condition depends on me 

a_Cl'+ The negative effects of my i l lness can be prevented by 
Anti HIV therapy 

a_1c1 

The symptoms of my condition are puzzling to me 

a_cyi The symptoms of my condition change a great deal from 
day to day 

a_cp, 

There is a lot which I can do to control my condition 

a_C1.< There is very l ittle that can be done to improve my 
condition 

a_cp" What I do can determine whether my condition gets 
better or worse 

a_er.> 

When I th ink about having HIV I get upset 

a_c,., 

Anti HIV medication can control my condition 
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Q,U ESTI O N S  ABOUT YOU R  G E N E RAL H EAL TH 
• We would l ike to ask you about your overall health. 

• Please read each question and answer by ticking one of the boxes. 

a_Sfgh1 
In general, would you say your health is: 

Excellent 

Very Good 

Good 

Fair 

Poor 

• The following questions are about activities you might do during a typical day. 

• We would l ike to know if your health l imits you in these activities. 

• Please show HOW MUCH YOUR HEAL TH LIMITS YOU IN EACH OF THE FOLLOWING ACTIVITIES by 
ticking one of the boxes. 

YES YES NO 

ACTIVITIES 
limited l imited not l imited 

a lot a l ittle at all 
a_<>•P• Moderate activities, such as moving a table, pushing a 

1 vacuum cleaner, bowling, or playing golf 
a_<>rpr 

2 Climbing several flights of stairs 

• We would now like to ask you about problems that you may have had with your work or regular daily 

activities during the past four weeks. 

• Please show whether you have had any of the fol lowing problems AS A RESULT OF YOUR 

PHYSICAL HEAL TH during the past four weeks, by ticking one of the boxes. 

AS A RESULT OF YOUR PHYSICAL HEALTH, HAVE YOU: YES 

a_sfrp1 

Accomplished less than you would l ike? 

a_sfrp2 

Been l imited in the kind of work or other activities you could do? 

NO 
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QU EST I O N S  ABOUT YOU R  G E N ERAL H EAL TH 

• Please show whether you have had any of the following problems AS A RESULT OF ANY 

EMOTIONAL PROBLEMS (such as feeling depressed or anxious) during the past four weeks, by 

ticking one of the boxes. 

AS A RESULT OF ANY EMOTIONAL PROBLEMS, HAVE YOU: YES NO 

a_sfre1 

Accomplished less than you would l ike? 

a_sfre2 

Not been able to do work or other activities as careful ly as usual? 

a_sfbp1 
During the past four weeks, how much did pain interfere with your normal work (including both 
work outside the home and housework)? 

Not at al l  

A l ittle bit 

Moderately 

Quite a bit 

Extremely 

• We would now like to ask you about how you have been feeling during the past four weeks. 

• Please show how much of the time during the past four weeks you have been feel ing each of the 

fol lowing ways by ticking one of the boxes. 

How much of the time: All of Most of A good Some A l ittle None of 
the the bit of of the of the the time 

time time the time time 
time 

a_sfmh1 Have you felt calm and peaceful? 

a_sfvt1 Did you have a lot of energy? 

a_sfmh2 Have you felt downhearted and low? 

During the past four weeks, how much of the time has your physical health or emotional problems 
a_sfsf1 interfered with your social activities (l ike visiting friends and relatives or going to groups)? 

All of the time 

Most of the time 

Some of the time 

A l ittle of the time 

None of the time 
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YOU R  VI EWS ABOUT COM B I NATION TH ERAPY 

• We would l ike to ask you about your personal views about combination therapy 

• These are statements other people have made about combination therapy 

• Please show how much you agree or disagree with them by ticking the appropriate box 

There are no right or wrong answers. 
We are i nterested i n  your personal views 

Views about COMBI NATION THERAPY: Strongly Agree Uncertain 
Agree 

a_sm 

My health depends on these medicines 

a_sc1 

Having to take these medicines would worry me 

a_sn.:: 

My l ife would be impossible without these medicines 

a_sc.:: 

I would worry about long-term effects of these medicines 

a_sn;, 

Without these medicines I would become very i l l  

a_SC;> 

These medicines are a mystery to me 

a_sn" 

My health in the future will depend on these medicines 

a_sc'> 

These medicines would disrupt my l ife 

a_sc" I would worry about becoming too dependent on these 
medicines 

a_sn� 1 

Taking these medicines would keep my HIV under control 

a_sco 

These medicines would give me unpleasant side effects 

a_scx1 It would be d ifficult for me to take the tablets on time each 
day 

a_sn�.:: 

These medicines are the best hope for the future 

Disagree Strongly 
Disagree 
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YOU R  VI EWS ABOUT M E D I C I N ES I N  G E N E RAL 

• Below is a list of statements that other people have made about medicines in general . 

• Please show the extent to which you agree or d isagree with each of the statements below, by ticking one of 
the boxes. 

YOUR VIEWS ABOUT MEDICINES IN GENERAL 
Strongly Agree uncertain Disagree Strongly 

Agree Disagree 

a_go1 

Doctors use too many medicines 

a_gh1 People who take medicines should stop their treatment for a 
while every now and again 

a_go1 

Medicines help many people to live better l ives 

a_gh2 
Most medicines are addictive 

a_gOL 

Natural remedies are safer than medicines 

a_gb2 

In most cases the benefits of medicines outweigh the risks 

a_gu� 
In the future medicines will be developed to cure most diseases 

a_gh3 
Most medicines are poisons 

a_gn� 
Medicines do more harm than good 

a_�u� 

Medicines help many people to live longer 

a_go� 

Doctors place too much trust in medicines 

a_go� 
If doctors had more time with patients they would prescribe 
fewer medicines 

• Below are statements that other people have made about the ways in  which medicines have affected 
them in the past 

• Please show how true each statement is for you,  by ticking the box that most accurately describes 
your experiences of medicines 

Strongly Agree uncertain Disagree 
YOU R  V I EWS ABOUT M ED I C I N ES I N  G ENERAL Agree 

a_Sl 

My body is very sensitive to medicines 

a_SL 

My body over-reacts to medicines 

dl_S.l 

I usually have stronger reactions to medicines than most people 

a_S'+ 

I have had a bad reaction to medicines in the past 

a_s� 

Even very small amounts of medicine can upset my body 

Strongly 
Disagree 
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QU ESTIONS ABOUT H OW YOU F E E L  

• This part of the questionnaire contains statements about feelings. 

• Below each statement are four possible responses. 

• Please read each statement carefully and place a tick in the box next to the reply that comes closest to 

how you have been feeling during the past week, including today. 

• Don't take too long over your repl ies; your immediate reaction to each item wil l  probably be more 

accurate than a long, thought out response. 

a_hax1 I FEEL TENSE OR 'WOUND UP' 
Most of the time 

A lot of the time 

From time to time, occasionally 

Not at all 

a_hdp1 I STILL ENJOY THE THINGS I USED TO ENJOY 
Definitely as much 

Not quite so much 
Only a l ittle 

Hardly at al l 

a_hax2 I GET A FRIGHTENED FEELING AS IF SOMETHING A WFUL IS ABOUT TO 
LJJI. DDCAJ 

Yes, definitely and qu ite badly 

Yes, but not too badly 

A l ittle, but it doesn't worry me 

Not at all 

a_hdp2 I CAN LAU G H  AND SEE T H E  F U N NY S I D E  OF THI NGS 

As much as I always could 

Not quite so much now 

Definitely not so much now 

Not at al l 

a_hax3 WORRY I N G  THOUGHTS G O  THROUGH MY M I N D  

A great deal of the time 

A lot of the time 

From time to time but not too often 

Only occasionally 

a_hdp3 I F E E L  CH EERFUL 

Not at all 

Not often 

Sometimes 

Most of the time 
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a_hax4 I CAN SIT AT EASE AN D FEEL RELAXE D  

Definitely 

Usually 

Not often 

Not at all 

a_hdp4 I FEEL AS I F  I AM SLOWED DOWN 

Nearly all the time 

Very often 

Sometimes 

Not at all 

a_hax5 I G ET A SORT OF FRIGHTENED FEELING L I KE 'BUTTE RFLI ES' I N  THE STOMACH 

Not at all 

Occasionally 

Quite often 

Very often 

a_hax5 I HAVE LOST I N TE REST I N  MY APPEARANCE 

Definitely 

I don't take as much care as I should 
I may not take quite as much care 

I take just as much care as ever 

a_hax6 I FEEL RESTLESS AS I F  I HAVE TO BE ON THE M OVE 

Very much indeed 

Quite a lot 

Not very much 

Not at all 

a_hdp6 I LOOK FORWARD WITH ENJOYM E NT TO THI NGS 

As much as I ever d id 

Rather less than I used to 

Definitely less than I used to 

Hardly at all 

a_hax7 I G ET S U DD E N  FEELINGS OF PAN I C  

Very often indeed 

Quite often 
Not very often 

Not at al l 

a_hdp7 I CAN STI LL ENJOY A GOOD BOOK O R  TV PROGRAM M E  

Often 

Sometimes 

Not often 

Very rarely 

THAN K YOU FOR COMPLETIN G  THIS QU ESTION NAIRE 
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APPEN DIX 4 

Fol low-up questionnaire booklet 

I l lness Perception Questionnaire 

SF-1 2 

Hospital Anxiety and Depression Scale 

Beliefs about Medicines Questionnaire - HAART version 

MASRI 

HAART-symptom scale 
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Un iversity of Brig hton 

Your views a bout 

H IV a nd com bination therapy 

Questionnaire Booklet 

1 month fol low- up 

Participant number: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Date: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
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II 

• 

• 

• 

• 

YOU R  EXP E RI E N'CE O F  SYM PTO MS 

ASSOC IATED WITH H IV 

Listed below are a number of symptoms that you may or may not have experienced since being 
d iagnosed as HIV positive. 

We are interested in how you are feeling AT PRESENT . 

Please rate the severity of any symptoms you are currently experiencing by circling the appropriate 
number on the scale, where 1 indicates very mild and 5 indicates very severe. 

Please only rate the symptoms that you believe are a result of HIV and not those that you believe are 
due to your medication. 

If yes, please rate the symptom severity 

Are you currently experiencing this symptom as a result of 
very mild mild moderate 

very 
severe severe 

having H IV? 

a_1e1 
Pain Yes No 1 2 3 4 5 

a_1e.: 
Sore throat Yes No 1 2 3 4 5 

a_1ea 
Nausea Yes No 1 2 3 4 5 

a_1e .. 
Breathlessness Yes No 1 2 3 4 5 

a_.e., 
Weight loss Yes No 1 2 3 4 5 

a_1eo 
Fatigue Yes No 1 2 3 4 5 

a_1er 
Stiff Joints Yes No 1 2 3 4 5 

a_1eo 
Sore eyes Yes No 1 2 3 4 5 

a_,.,., 
Wheezing Yes No 1 2 3 4 5 

a_1e1u 
Headaches Yes No 1 2 3 4 5 

a_1e11 
Upset stomach Yes No 1 2 3 4 5 

a_1eu 
Sleep difficulties Yes No 1 2 3 4 5 

a_.e,,, 
Dizziness Yes No 1 2 3 4 5 

a_1e14 
Loss of strength Yes No 1 2 3 4 5 

a_1e1:. 
Night sweats Yes No 1 2 3 4 5 

a_IC l\I 
Diarrhoea Yes No 1 2 3 4 5 

a_1e11 
Feeling faint Yes No 1 2 3 4 5 

a_1e10 
Fever Yes No 1 2 3 4 5 

a_.e, .. 
Sexual problems Yes No 1 2 3 4 5 

a_1e.:u 
Loss of appetite Yes No 1 2 3 4 5 

a_1e"1 
Skin problems Yes No 1 2 3 4 5 

a_.e .... 
Altered sensation in hands or feet Yes No 1 2 3 4 5 

a_1e.<.> 
Stomach pain Yes No 1 2 3 4 5 

438 



YOU R  VI EWS ABOUT L IVI N G  WITH H IV 

• We are interested in your views about living with HIV. 

• Below are some statements that other people have made. 

• Please show how much you agree or disagree with each of the following statements by ticking the 
appropriate box. 

strongly disagree neither agree 

YOU R  VI EWS ABOUT H IV disagree agree 
nor 

disagree 
a_v� 

Anti HIV medication can control the progress of my HIV 
infection 

a_e10 

Having HIV makes me feel anxious 

a_1c.o 

I don't understand enough about HIV 

a_no 

I expect to have HIV for the rest of my l ife 

a_Cltl 

There is nothing which can help my condition 

a_e,, 

I get depressed when I think about having HIV 

a_cyo 
I go through cycles in which my condition gets better 
and worse 

a_rco 
I have a clear picture or understanding of my condition 

a_Cptl I have the power to influence the course of my condition 

a_c1.o 

Anti-HIV treatment will be effective in curing my i l lness 

a_cp1 My actions will have no affect on the outcome of my 
condition 

a_CU<£ I ' l l  get il l when my time comes whether I'm taking Anti 
HIV medication or not 

a_cq<> The fact that I have HIV causes difficulties for those who 
are close to me 

a_cy0 

My condition is very unpredictable. 

a_cq .. 

Having HIV does not have much effect on my life 

a_ero 

Having HIV does not worry me 

a_rc" 
Having HIV doesn't make any sense to me 

a_cq� 

Having H IV has major consequences on my l ife 

a_Cqtl 

Having HIV has serious financial consequences 

I 

strongly 
agree 
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YOU R  Vl·EWS ABOUT L IV I N G  WITH H IV I 
Strongly Disagree Neither Agree Strongly 

YOU R  VI EWS ABOUT HIV disagree agree agree 
nor 

disagre 
a_ICL 

The HIV virus is a mystery to me 

a_cq1 
My il lness is a serious condition 

a_llL My condition is l ikely to be permanent rather than 
temporary 

a_ern 

Having HIV makes me feel afraid 

a_er'+ 

Having HIV makes me feel angry 

a_cqo 
Having HIV strongly affects the way others see me 

a_m 
My condition wil l  improve in time 

a_�Y"' 

My symptoms come and go in cycles 

a_cpo 

Nothing I do wil l  affect my il lness 

a_Cp4 

The course of my condition depends on me 

a_Cl4 The negative effects of my i l lness can be prevented by 
Anti H IV therapy 

a_1c1 

The symptoms of my condition are puzzling to me 

a_cy1 The symptoms of my condition change a great deal from 
day to day 

a_cp 1 
There is a lot which I can do to control my condition 

a_c«. There is very l ittle that can be done to improve my 
condition 

a_cp<: What I do can determine whether my condition gets 
better or worse 

a_er;:s 

When I think about having HIV I get upset 

a_CIO 

Anti HIV medication can control my condition 
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Q U EST I O N S  ABOUT YOU R  G E N E RAL H EAL TH I 
• We would l ike to ask you about your overall health. 

• Please read each question and answer by ticking one of the boxes. 

a_Slgh1 
In general, would you say your health is: 

Excellent 

Very Good 

Good 

Fair 

Poor 

• The following questions are about activities you might do during a typical day. 

• We would l ike to know if your health l imits you in these activities. 

• Please show HOW MUCH YOUR HEALTH LIMITS YOU IN EACH OF THE FOLLOWING ACTIVITIES by 
ticking one of the boxes. 

YES YES NO 

ACTIVITIES 
l imited l imited not l imited 

a lot a l ittle at all 
a_.,,.,, Moderate activities, such as moving a table, pushing a 

1 vacuum cleaner, bowling, or playing golf 
a_<>rpr 

2 Climbing several flights of stairs 

• We would now like to ask you about problems that you may have had with your work or regular daily 

activities during the past four weeks. 

• Please show whether you have had any of the following problems AS A RESULT OF YOUR 

PHYSICAL HEAL TH during the past four weeks, by ticking one of the boxes. 

AS A RESULT OF YOUR PHYSICAL HEAL TH, HAVE YOU: YES 

a_sfrp1 

Accompl ished less than you would l ike? 

a_sfrp2 

Been l imited in the kind of work or other activities you could do? 

NO 
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Q U E STI O N S  ABOUT YOU R G E N E RAL H EAL TH I 
• Please show whether you have had any of the following problems AS A RESULT OF ANY 

EMOTIONAL PROBLEMS (such as feeling depressed or anxious) during the past four weeks, by 

ticking one of the boxes. 

AS A RESULT OF ANY EMOTIONAL PROBLEMS, HAVE YOU: YES NO 

a_sfre1 

Accomplished less than you would like? 

a_sfre2 

Not been able to do work or other activities as carefully as usual? 

a_sfbp1 
During the past four weeks, how much did pain interfere with your normal work (including both 
work outside the home and housework)? 

Not at all 

A l ittle bit 

Moderately 

Quite a bit 

Extremely 

• We would now like to ask you about how you have been feeling during the past four weeks. 

• Please show how much of the time during the past four weeks you have been feeling each of the 

following ways by ticking one of the boxes. 

How much of the time: All of Most of A good Some A l ittle None of 
the the bit of of the of the the time 

time time the time time 
time 

a_sfmh1 Have you felt calm and peaceful? 

a_sfvt1 Did you have a lot of energy? 

a_srmh2 Have you felt downhearted and low? 

During the past four weeks, how much of the time has your physical health or emotional problems 
a_sfsf1 interfered with your social activities (l ike visiting friends and relatives or going to groups)? 

Al l of the time 

Most of the time 

Some of the time 

A l ittle of the time 

None of the time 
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QU ESTI O N S  ABOUT H OW YOU FEEL 

• This part of the questionnaire contains statements about feelings. 

• Below each statement are four possible responses. 

• Please read each statement carefully and place a tick in the box next to the reply that comes closest to 

how you have been feeling during the past week, including today. 

• Don't take too long over your replies; your immediate reaction to each item will probably be more 

accurate than a long, thought out response. 

a_hax1 I FEEL TE N S E  OR 'WO U N D  UP' 

Most of the time 

A lot of the time 

From time to time, occasionally 

Not at all 

a_hdp1 I STI LL ENJOY THE TH I NGS I U S E D  TO E NJ OY 

Definitely as much 

Not quite so much 

Only a little 

Hardly at all 

a_hax2 I G ET A FRIG HTE N E D  FEELI NG AS I F  SOMETH I NG AWFUL IS ABOUT TO HAPPEN 

Yes, definitely and quite badly 

Yes, but not too badly 

A l ittle, but it doesn't worry me 

Not at all 

a_hdp2 I CAN LAU G H  AND S E E  THE F U N NY S I D E  OF THI NGS 

As much as I always could 

Not quite so much now 

Definitely not so much now 

Not at all 

a_hax3 WORRYING THOUGHTS GO TH ROUGH MY M I N D  

A great deal of the time 

A lot of the time 

From time to time but not too often 

Only occasionally 

a_hdp3 I FEEL CHEERFUL 

Not a t  all 

Not often 

Sometimes 

Most of the time 
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QU ESTIONS ABOUT H OW YOU F E E L  

a_hax4 I CAN SIT AT EASE AN D FEEL RELAXE D  

Definitely 

Usually 

Not often 

Not at all 

a_hdp4 I FEEL AS I F  I AM SLOWED DOWN 

Nearly al l  the time 

Very often 

Sometimes 

Not at all 

a_hax5 I G ET A SORT OF FRIGHTE N E D  FEELI NG LIKE ' B UTTERFLI ES' I N  THE STOMACH 

Not at all 

Occasionally 

Quite often 

Very often 

a_hax5 I HAVE LOST I NTEREST I N  MY APPEARANCE 

Definitely 

I don't take as much care as I should 

I may not take qu ite as much care 

I take just as much care as ever 

a_hax6 I FEEL RESTLESS AS I F  I HAVE TO B E  ON T H E  M OVE 

Very much indeed 

Quite a lot 

Not very much 

Not at al l 

a_hdp6 I LOOK FORWARD WITH E NJOYM ENT TO TH I NGS 

As much as I ever did 

Rather less than I used to 

Definitely less than I used to 

Hardly at al l  

a_hax7 I G ET SUDDEN FEELINGS OF PAN I C  

Very often indeed 

Quite often 

Not very often 

Not at all 

a_hdp7 I CAN STI LL ENJOY A GOOD BOOK OR TV PROGRAM M E  

Often 

Sometimes 

Not often 

Very rarely 
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YOU R  VI EWS ABOUT 

YOU R  ANTI -H IV M ED I C I N ES 

• We would now l ike to ask you to tel l  us you r  views about your anti-HIV medicines. 

• Combination therapy com prises a number of individual medicines. We are interested 

in you r  views about each separate medicine. 

• I n  the next section, we wil l  ask you a series of q uestions about each individual 

medicine in your combi nation therapy regimen. 

• This m ight seem a bit repetitive because we will ask you the same q uestions about 

each medicine. This is because we are interested in your personal ideas about each 

medicine, even if you feel the same way about all of them. 

Please could you help us by: 

1 .  Writi ng the name of one of you r  medici nes in the space provided on the front page of 

each section, so that we know which medicine you are referring to. 

2. Using a d ifferent section for every drug i n  you r  combination. 

For example: If you r  combination contains DOI, D4T and Nevirapine, you might fi ll out 

Section A for DOI,  Section B for D4T and Section C for Nevi rapine. 

It does not matter in what order you fi l l  out the sections. 
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YOU R  VIEWS ABOUT 

YO U R  ANTI-H IV M E D IC I N ES 

Section A 

Medicine 1 

• Please write the name of one of the medicines i n  you r  combi nation in the box below. 

d_m1Name of Medicine 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

N B .  All of the q uestions i n  this section refer only to this particular medicine. 

Please ensure that you answer all of the questions in this section. 

There are no right or wrong answers. 

We are i nterested i n  your personal views. 
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YOU R  VIEWS ABOUT 

M E D IC I N E  1 

• We would l ike you to tell  us your views about this particular medicine. 

• Below is a l ist of statements that other people have made about their anti-HIV medicines. 

• Please show how much you agree or disagree with them by ticking the appropriate box. 

Strongly Agree Uncertain Disagree 
Agree 

a1_sm 

My health at present depends on this medicine 

Ol_SCl 

Having to take this medicine worries me 

u 1_sn.< 

My l ife would be impossible without this medicine 

Ol_SCL I sometimes worry about the long-term effects 
of this medicine 

a1_sn;:i 

Without this medicine I would be very i l l  

u 1_sc.o 

This medicine is a mystery to me 

a1_sn" My health in the future wil l  depend on this medicine 

u 1_SC'+ 

This medicine disrupts my l ife 

u 1_sc" I sometimes worry about becoming too dependent 
on this medicine 

01_scr 

This medicine keeps my HIV under control 

u 1_sco 

This medicine gives me unpleasant side effects 

a1_sx1 
Using this medicine is embarrassing 

Ol_SXL 
Missing this medicine for a day won't matter in the long run 

Ol_SX.l 

This medicine is the best hope for the future 

Ol_SX4 I am unlikely to get a bad side effect from this medicine in 
the next month 

Ol_SX" 

Taking this medicine has been much worse than expected 

u 1_sxo 

I have received enough information about this medicine 

a1_sxr 

This medicine keeps me alive 

u 1_sxt1 

The taste of this medicine makes me feel unwell  

Strongly 
Disagree 
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QU ESTI ONS ABOUf US I N G  

M E D I C I N E  1 

• It's well known that many people who need to be on tablets for a long time experience 
difficulties taking them 

• Many people find a way of using their medicines that suits them 

• This may differ from the instructions on the label or what their doctor has said 

• We would like to ask you about how you use this medicine 

Please put a cross on the line below at the point showing your best guess about how much of the 
prescribed amou nt of this medicine you have taken in the last month 

0% 1 0% 20% 30% 40% 50% 60% 70% 80% 90% 1 00% 
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YOU R  VIEWS ABOUT 

YO U R  ANTI-H IV M E D IC I N ES 

Medicine 2 

• Please write the name of one of the medicines in your combi nation in the box below. 

d_m1Name of Med icine 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

N B .  Al l of the q uestions in th is section refer only to this particular medicine. 

Please ensure that you answer all  of the q uestions in this section. 

There are no right or wrong answers.  

We are i nterested i n  your personal views. 
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YOlJ R  VIEWS ABOUT 

M E D IC I N E  2 
• We wou ld l ike you to tell us your views about this particular medicine. 

• Below is a l ist of statements that other people have made about their anti-HIV medicines. 

• Please show how much you agree or disagree with them by ticking the appropriate box. 

Strongly Agree Uncertain Disagree 
Agree 

u1_sn1 

My health at present depends on this medicine 

a1_sc1 

Having to take this medicine worries me 

ai_sm: 

My l ife would be impossible without this medicine 

u1_sc" I sometimes worry about the long-term effects 
of this medicine 

a1_sn01 

Without this medicine I would be very i l l  

u 1_SC.> 

This medicine is a mystery to me 

a 1_sn<1 My health i n  the future will depend on this medicine 

Ol_SC'+ 

This medicine disrupts my life 

u 1_sco I sometimes worry about becoming too dependent 
on this medicine 

m_SC/ 

This medicine keeps my HIV under control 

u 1_sco 

This medicine gives me unpleasant side effects 

a1_sx1 

Using this medicine is embarrassing 

a1_su 

Missing this medicine for a day won't matter in the long run 

U l _SX.> 

This medicine is the best hope for the future 

Cl_SX4 I am unlikely to get a bad side effect from this medicine in 
the next month 

01_sx:i 
Taking this medicine has been much worse than expected 

u·1_sxo 

I have received enough information about this medicine 

Cl_SX/ 

This medicine keeps me al ive 

u1_sx11 

The taste of this medicine makes me feel unwell 

Strongly 
Disagree 
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QU EStlONS ABOUT LI .S I N G  

M E DICI N E  2 

• It's well known that many people who need to be on tablets for a long time experience 
difficulties taking them 

• Many people find a way of using their medicines that suits them 

• This may differ from the i nstructions on the label or what their doctor has said 

• We would l ike to ask you about how you use this medicine 

Please put a cross on the l ine below at the point showing your best guess about how much of the 
prescribed amou nt of this medicine you have taken in the last month 

0% 1 0% 20% 30% 40% 50% 60% 70% 80% 90% 1 00% 
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YOU R  VIEWS ABOUT 

YO U R  ANTI -H IV M E D I C I N ES 

Medicine 3 

• Please write the name of one of the medicines in you r  combi nation in the box below. 

d_m1Name of Medicine 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

N B .  Al l of the q uestions in this section refer only to this particu lar medicine. 

Please ensure that you answer all of the questions in this section. 

There are no right or wrong answers. 

We are i nterested in your personal views. 
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YOU R  VIEWS ABOUT 

M ED IC I N E  3 

• We would l ike you to tell us your views about this particular medicine. 

• Below is a l ist of statements that other people have made about their anti-HIV medicines. 

• Please show how much you agree or disagree with them by ticking the appropriate box. 

Strongly Agree Uncertain Disagree 
Agree 

a1_sm 

My health at present depends on this medicine 

u 1_sc1 

Having to take this medicine worries me 

ai_sn' 

My l ife would be impossible without this medicine 

Ol_SC<: I sometimes worry about the long-term effects 
of this medicine 

a1_sn" 

Without this medicine I would be very i l l  

01_sc" 

This medicine is a mystery to me 

a·1_SM My health in the future will depend on this medicine 

Ol_SC4 

This medicine disrupts my l ife 

OT_SCO I sometimes worry about becoming too dependent 
on this medicine 

u1_scr 

This medicine keeps my HIV under control 

u 1_sco 

This medicine gives me unpleasant side effects 

a1_sx1 

Using this medicine is embarrassing 

u 1_SX.< 

Missing this medicine for a day won't matter in the long run 

a1_sx" 

This medicine is the best hope for the future 

a'1 _SX'I I am unlikely to get a bad side effect from this medicine in 
the next month 

U l _SX;J 

Taking this medicine has been much worse than expected 

Ol_oxo 
I have received enough information about this medicine 

u 1_sxr 

This medicine keeps me alive 

a1_sx� 

The taste of this medicine makes me feel unwell 

Strongly 
Disagree 
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QU ESl'IONS ABOUT USI N G  

M E D I C I N E  3 

• It's well known that many people who need to be on tablets for a long time experience 
difficulties taking them 

• Many people find a way of using their medicines that suits them 

• This may differ from the instructions on the label or what their doctor has said 

• We would l ike to ask you about how you use this medicine 

Please put a cross on the line below at the point showing your best guess about how much of the 
prescribed amou nt of this medicine you have taken in the last month 

0% 1 0% 20% 30% 40% 50% 60% 70% 80% 90% 100% 
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YOU R  VI EWS ABOUT 

YOU R  ANTI -H IV M E D IC I N ES 

Medicine 4 

• Please write the name of one of the medici nes in  your combination in  the box below. 

d_m1 Name of Medicine 4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

N B .  All of the q uestions i n  this section refer only to this particular medicine. 

Please ensure that you answer all of the questions in  this section. 

There are no right or wrong answers. 

We are i nterested i n  your personal views. 
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YOU R  VIEWS ABOUT 

M E D IC I N E 4 
• We wou ld like you to tel l  us your views about this particular medicine. 

• Below is a l ist of statements that other people have made about their anti-HIV medicines. 

• Please show how much you agree or disagree with them by ticking the appropriate box. 

Strongly Agree Uncertain Disagree Strongly 
Agree Disagree 

a1_sni 

My health at present depends on this medicine 

u 1_sc1 

Having to take this medicine worries me 

u 1 _sn:l 

My life would be impossible without this medicine 

O�l_SCL I sometimes worry about the long-term effects 
of this medicine 

m_smi 
Without this medicine I would be very i l l  

m_SC.l 

This medicine is a mystery to me 

u1_sn .. My health in the future will depend on this medicine 

01_sc4 
This medicine disrupts my life 

a1_sco I sometimes worry about becoming too dependent 
on this medicine 

u 1_SC1 

This medicine keeps my HIV under control 

Ol_SCtl 
This medicine gives me unpleasant side effects 

01_sx1 

Using this medicine is embarrassing 

u 1 _SX<'. 

Missing this medicine for a day won't matter in the long run 

a1_sx" 

This medicine is the best hope for the future 

u 1 _sx .. I am unl ikely to get a bad side effect from this medicine in 
the next month 

Ol_SX:J 
Taking this medicine has been much worse than expected 

Ol_SXtl 

I have received enough information about this medicine 

a1_sx1 

This medicine keeps me al ive 

a1_sx11 
The taste of this medicine makes me feel unwell 
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Ql!J ESTIONS ABO UT YS I N G  

M E D I C I N E  4 

• It's well known that many people who need to be on tablets for a long time experience 
difficulties taking them 

• Many people find a way of using their medicines that suits them 

• This may differ from the i nstructions on the label or what their doctor has said 

• We would like to ask you about how you use this medicine 

Please put a cross on the line below at the point showing your best guess about how much of the 
prescribed amount of this medicine you have taken in the last month 

0% 1 0% 20% 30% 40% 50% 60% 70% 80% 90% 1 00% 
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YOU R  VIEWS ABOUT 

YOU R  ANTl-H l'V M ED I C I N ES 

Medicine 5 

• Please write the name of one of the medicines in  you r  combination in  the box below. 

d_m1Name of Medicine 5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

N B .  All of the q uestions in this section refer only to this particular medicine. 

Please ens u re that you answer all of the q uestions in  this section. 

" 
I ' 

There are no right or wrong answers. 

We are interested i n  your personal views. 
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YOU R  VIEWS ABOUT 

M E D IC I N E  5 

• We would l ike you to tel l  us your views about this particular medici ne. 

• Below is a l ist of statements that other people have made about their anti-HIV medicines. 

• Please show how much you agree or disagree with them by ticking the appropriate box. 

Strongly Agree Uncertain Disagree Strongly 
Agree Disagree 

a1_sn1 

My health at present depends on this medicine 

01_sc1 

Having to take this medicine worries me 

a 1_snL 

My life would be impossible without this medicine 

01 SC:l I sometimes worry about the long-term effects 
of this medicine 

a1_sn.> 

Without this medicine I would be very i l l  

O"l_SC.> 

This medicine is a mystery to me 

a1_sn4 My health in the future will depend on this medicine 

a l_SC4 

This medicine disrupts my l ife 

u 1_sc::i I sometimes worry about becoming too dependent 
on this medicine 

u 1_sc1 

This medicine keeps my HIV under control 

Ol_Sct> 

This medicine gives me unpleasant side effects 

01_sx1 

Using this medicine is embarrassing 

a1_sx.: 

Missing this medicine for a day won't matter in the long run 

a1_sx.> 

This medicine is the best hope for the future 

Ul_SX4 I am unl ikely to get a bad side effect from this medicine in 
the next month 

01 sx::i 

Taking this medicine has been much worse than expected 

a 1_sxo 

I have received enough information about this medicine 

a1_sx1 

This medicine keeps me al ive 

Ol_SXI! 

The taste of this medicine makes me feel unwell 
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QU ESTIO NS ABO UT USI N G  

M E D I C I N E  5 

• It's well known that many people who need to be on tablets for a long time experience 
difficulties taking them 

• Many people find a way of using their medicines that suits them 

• This may differ from the instructions on the label or what their doctor has said 

• We would like to ask you about how you use this medicine 

Please put a cross on the line below at the point showing your best guess about how much of the 
prescribed amount of this medicine you have taken in the last month 

0% 1 0% 20% 30% 40% 50% 60% 70% 80% 90% 1 00% 

460 



YOU R  VIEWS ABOUT 

YOU R  ANTI-H IV M ED IC I N ES 

Medicine 6 

• Please write the name of one of the medicines in your combination in the box below. 

d_m1 Name of Medicine 6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

N B .  All of the q uestions i n  this section refer only to this particular medici ne. 

Please ensure that you answer all of the questions in this section. 

There are no right or wrong answers. 

We are interested i n  your personal views. 
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YOU R  VIEWS ABOUT 

M ED IC I N E  6 
• We wou ld like you to tel l  us you r  views about this particular medicine. 

• Below is a list of statements that other people have made about their anti-HIV medicines. 

• Please show how much you agree or disagree with them by ticking the appropriate box. 

Strongly Agree Uncertain Disagree 
Agree 

01_sn1 

My health at present depends on this medicine 

u 1_sc1 

Having to take this medicine worries me 

ai_sn.: 

My life would be impossible without this medicine 

ai_sc" I sometimes worry about the long-term effects 
of this medicine 

u 1 _sn.> 

Without this medicine I would be very i l l  

Ol_SC.> 

This medicine is a mystery to me 

u 1_sn .. My health in the future wil l  depend on this medicine 

01_SC4 

This medicine disrupts my life 

a·1_sco I sometimes worry about becoming too dependent 
on this medicine 

ai_scr 

This medicine keeps my HIV under control 

o 1_sco 

This medicine gives me unpleasant side effects 

u1_sx1 

Using this medicine is embarrassing 

ai_s><" 

Missing this medicine for a day won't matter in the long run 

Ol_SX.> 
This medicine is the best hope for the future 

u 1_SX4 I am unlikely to get a bad side effect from this medicine in 
the next month 

a1_sx:> 

Taking this medicine has been much worse than expected 

m_sxo 

I have received enough information about this medicine 

u1 _sxr 

This medicine keeps me alive 

m_sxo 

The taste of this medicine makes me feel unwell 

Strongly 
Disagree 
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QU EST IONS ABOUT USI N G 

M E DICI N E  6 

• It's well known that many people who need to be on tablets for a long time experience 
difficulties taking them 

• Many people find a way of using their medicines that suits them 

• This may differ from the instructions on the label or what their doctor has said 

• We wou ld l ike to ask you about how you use this medicine 

Please put a cross on the l ine below at the point showing your best guess about how much of the 
prescribed amou nt of this medicine you have taken in the last month 

0% 1 0% 20% 30% 40% 50% 60% 70% 80% 90% 100% 
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YOU R  EXP ERI E N C E  OF SYM PTOMS 

ASSOC IATED WITH ANTI-H IV M E D I C I N ES 

• Listed below are a number of symptoms that you may or may not have experienced since starting 
your anti-HIV medicines. 

• We are interested in how you are feeling AT PRESENT. 

• Please show the severity of any symptoms that you are currently experiencing by circling a number 
on the scale below, where 1 is very mild and 7 is very severe. 

• Please only rate the symptoms that you believe are a consequence of taking anti-HIV medicines. 

If yes, please rate the symptom severity 

Are you currently experiencing this symptom as a result of 
very mild mild moderate severe very 

taking anti-HIV medicines? severe 

a_re1 
Pain Yes No 1 2 3 4 5 

a_1e.< 
Sore throat Yes No 1 2 3 4 5 

a_1e.> 
Nausea Yes No 1 2 3 4 5 

.,_,e .. 
Breathlessness Yes No 1 2 3 4 5 

a_1e:. 
Weight loss Yes No 1 2 3 4 5 

a_1eo 
Fatigue Yes No 1 2 3 4 5 

a_1e1 
Stiff Joints Yes No 1 2 3 4 5 

a_1eo 
Sore eyes Yes No 1 2 3 4 5 

a_1e" 
Wheezing Yes No 1 2 3 4 5 

a_1ew 
Headaches Yes No 1 2 3 4 5 

a_1e 1 1  
Upset stomach Yes No 1 2 3 4 5 

a_.e, .. 
Sleep difficulties Yes No 1 2 3 4 5 

a_1e.,, 
Dizziness Yes No 1 2 3 4 5 

a_1e14 
Loss of strength Yes No 1 2 3 4 5 

a_1e1:> 
Night sweats Yes No 1 2 3 4 5 

a_1e10 
Diarrhoea Yes No 1 2 3 4 5 

a_1e" 
Feeling faint Yes No 1 2 3 4 5 

a_1e1a 
Fever Yes No 1 2 3 4 5 

a_1en 
Sexual problems Yes No 1 2 3 4 5 

a_1e"u 
Loss of appetite Yes No 1 2 3 4 5 

.,_,e .. , 
Skin problems Yes No 1 2 3 4 5 

a_1e"" 
Altered sensation in hands or feet Yes No 1 2 3 4 5 

a_re .. ,, 
Stomach pain Yes No 1 2 3 4 5 
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APPEN DIX 5 

Development of questionnaires for future research 

Experience of symptoms associated with HIV and HAART 

Perceptions of CD4 count 

Perceptions of viral load 
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YOU R  EXPERI ENCE OF 
SYMPT.0MS ASSOCIATED WITHI H IV· & ANTI � VIRAL TREATMENT 

• Listed below are a number of symptoms that you may or may not be experiencing . 

• We are interested in how you are feeling AT PRESENT. 

• Please rate the severity of any symptoms you are currently experiencing by circling the appropriate number on the scale, where 1 ind icates very mild and 5 indicates 
very severe. 

• Additionally, please ind icate whether you attribute the symptoms to HIV, anti-viral treatment, both or neither. 

Are you currently experiencing If yes, please circle the symptom's severity Tick box to indicate what you think caused the symptom 

this symptom? 
very mild moderate severe very HIV HIV anti-viral Both HIV & HIV Neither HIV or HIV anti-
mild severe treatment anti-viral viral treatment 

treatment 

Pain Yes No f . 
.!. . 3 4 5 

Sore throat Yes No 1 I ..L 3 Li. - s--

Nausea Yes No ..!_ 2 3· 4 
... 

5 I 

Breathlessness Yes No J_ I 2 . 3 4 L � 

Weight loss Yes No 1 - r � .... 3 L I 5 

Fatigue Yes No 1 c-2- � 4 � 
Stiff Joints Yes No _L , r-r : -

� � _L cs 
Sore eyes Yes No 1 I' 2 - __3_ 4 5 L �- I 

Wheezing Yes No ..1. L� 3 4-- .� 
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Are you currently experiencing 

this symptom? 

Headaches Yes No 

Upset stomach Yes No 

Sleep difficulties Yes No 

Dizziness Yes No 

Loss of strength Yes No 

Night sweats Yes No 

Diarrhoea Yes No 

Feeling faint Yes No 

Fever Yes No 

Sexual problems Yes No 

Loss of appetite Yes No 

Skin problems Yes No 

Altered sensation in Yes No 
hands or feet 

Stomach pain Yes No 

Anxiety Yes No 

Blackouts Yes No 

Fits Yes No 

Bruising Yes No 

If yes, please circle the symptom 's severity 

very 
mild 

� 

_t 

l .... 

\:'" 

-f ---

_1L ... 

f 

1 

.!. 

- 1 -- ....J 

1 
_! 
-1 

--.,--
- 1_ 

- 1 
j_ 
.1_ 

mild 

2 

L 

� 

-r _ .. 

.. 5 
� 

2 

2 

� 

- L 
� 

f 
2 

2 
2 

moderate severe 

3 41 

� I 4.. I 

3 I 4_ .. 

• 3 [ 4 

LI l 4 � 
I 3 - 14 

.. 3 I 4 

3 .---4 

I j LL 

.L I 4 

3 [ 4 

[ � l 4 

ra I 4 

r � _ I  4_:_ 
� I 4 

.. 2 I 3 r. 4_ _ 
2 r � [ 4. 
2 r � I 4 

very 
severe 

5 

� 

r_§ -
� 

' [  
- 5 

5 -

- 5 

5 

5 

- §.-
5 
5 

L 
5 

-� , 
:§" . 
5 

Tick box to indicate what you think caused the symptom 

HIV HIV anti-viral Both HIV & HN Neither HIV or HIV anti-
treatment anti-vlral viral treatment 

treatment 
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Are you currently experiencing If yes, please circle the symptom's severity Tick box to indicate what you think caused the symptom 

this symptom? 
very mild moderate severe very HIV HIV anti-viral Both HIV & HIV Neither HIV or HN anti-
mild severe treatment anti-viral viral treatment 

treatment 

Coughing Yes No j_ 2 3' 4 � -s 
Dry mouth Yes No ..!. L L �- 4 5 , 

Gum problems Yes No - -1. _£_ [ � 4 .! 
Hearing loss Yes No ..1 _2_ 1 _ [ 4 � 5 
Memory loss Yes No _1. '2" I '3 4' I � � 

Mouth ulcers Yes No 
-

-1.. 2 3 . £  - � 1 

Thrush/ candida Yes No )-= _ i r: .).. 4 � 
. . I 

Mouth infections Yes No f 2 1 I 3 4 5 • 

Numbness Yes No 1 i l 3 4 ;:-s 
Skin rashes Yes No _1!_ 2 3 L._ 4 __. 5 

Visual problems Yes No 1 2 3 _ 4 J 
-s-:.. 

Swallowing d ifficulties Yes No F � - - .. 3 4 _,,§_ 
Walking difficulties Yes No -1 � 3 4 § I 
Vomiting Yes No 1' 2 r 1 4 ... A J 
Weakness Yes No 1 z_ 2. L _ __§._ 
Changes in body shape Yes No 1 2 3 4 SI -
Dry lips Yes No 1 i 3 4 5 

Pain when urinating Yes No 1 2 3 4 - T 
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Are you currently experiencing If yes, please circle the symptom's severity Tick box to indicate what you think caused the symptom 

this symptom? 
very mild moderate severe very HIV HIV anti-viral Both HIV & HIV Neither HIV or HIV anti-
mild severe treatment anti-viral viral treatment 

treatment 

Itching Yes No -i - 2 3 • -i-- 1 §_ 

Vivid dreams Yes No ..!_ ..., I � "" l L � 5 

Depression Yes No . 11 - _2_ 3� 4"""" I §j 

• If you have experienced any other symptoms recently, please write them in the space below. 

• As before, please rate the severity of any symptoms by circl ing the appropriate number on the scale, where 1 indicates 'very mild' and 5 indicates 'very 
severe' 

• Additionally, please indicate whether you attribute the symptoms to HIV, HIV anti-viral treatment, both or neither. 

Please rate the symptom's severity Please indicate what you think caused the symptom 

Symptom very severe HIV HIV anti-viral Both HIV & HIV Neither HIV or 
very mild mild moderate severe treatment anti-viral HIV anti-viral 

treatment treatment 

1 2 3 -, 4 3. I 
1 i 3_] 4 � 1 
1 £ � ] 4 5 I 
1 -2 3 1 4 5 I � ... . 

_1_ � 3 4 ____§ _. -

1 2- � 4 _§, 
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QU ESTIONS ABOUT 
YO U R  CD4 CO U NT 

• We would l ike to ask some questions about your CD4 count 

• Please tick the appropriate boxes below 

Have you received a CD4 count today? 

What was your most recent CD4 count? (please write It In the 

box) 

Was the CD4 count any better or worse than you expected? 

How did your CD4 count compare to the result you received 

at your last appointment? 

Yes 

Better 

Better 

Worse 

Worse 

No 

Same No expectations 

Same Don't know 

How did you feel about the CD4 count you received today? Pleased Disappointed Neither pleased or 

disappointed 

• Below is a l ist of statements that other people have made about their CD4 counts. 

• Please indicate the extent to which you agree with each statement. 

MY CD4 COUNT INDICATES THAT . . . . .  

My HIV anti-viral treatment Is being effective 

My adherence to my HIV anti-viral treatment 

has been good enough 

Strict (1 00%) adherence to my HIV anti-viral 

treatment is vital for me 

I can afford to be slightly less strict with my 

anti-HIV medicines 

I need to keep taking my HIV anti-viral 

treatment exactly as It Is prescribed 

If I miss a few doses, my HIV anti-viral 

treatment will still work for me 

I need to be more strict with my HIV anti

viral treatment 

My count goes up and down regardless of 

how I take my pills 

The count Is less Important to me than how 

I feel within myself 

Strongly 
Agree 

Agree Uncertain Disagree Strongly 
Disagree 

• 

• 
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YO tl R  VI RAL� LOAD 
• We would l ike to ask some questions about your most recent blood test results 

• Please tick the appropriate boxes below 

Have you received a viral load test today? 

What was your most recent viral load result? (please write it in 

the box) 

Was the viral load result count any better or worse than you 

expected? 

How did your viral load result compare to the result you 

received at your last appointment? 

Yes 

Better Worse Same 

Better Worse Same 

No 

No expectations 

Don't know 

How did you feel about the viral load result you received 

today? 

Pleased Disappointed Neither please or disappointed 

• Below is a l ist of statements that other people have made about their viral load test results. 

• Please indicate the extent to which you agree with each statement. 

MY VIRAL LOAD INDICATES THAT . . . . .  

My HIV anti-viral treatment is being effective 

My adherence to my HIV anti-viral treatment 

has been good enough 

Strict (1 00%) adherence to my HIV anti-viral 

treatment is vital for me 

I can afford to be slightly less strict with my 

HIV anti-viral medicines 

I need to keep taking my HIV anti-viral 

treatment exactly as it is prescribed 

If I miss a few doses, my HIV anti-viral 

treatment will still work for me 

I need to be more strict with my HIV anti

viral treatment 

My viral load goes up and down regardless 

of how I take my HIV anti-viral treatment 

The viral load result Is less important to me 

than how I feel within myself 

Strongly 
Agree 

• 

Agree Uncertain Disagree Strongly 
Disagree 

• 
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Publications I n  peer reviewed journals 

COOPER, V., BUICK, D. ,  HORNE, R., GELLAITRY, G., LAMBERT, N. ,  FISHER, M (2002) 
Perceptions of HAART among gay men who declined a treatment offer: Prel iminary results 
from an interview-based study AIDS Care, 1 4  (3), 31 9-328. 

Presentations at national and International conferences 

COOPER V., GELLAITRY, G . ,  HANKINS, M . ,  FISHER, M . ,  HORNE, R. (2003) Changes in 
experience and interpretation of symptoms over time: Effects on adherence. 1 7th Annual 
Conference of the European Health Psychology Society, Kos (Greece). September 24-27. 

COOPER V.,  GELLAITRY, G., HANKINS, M . ,  FISHER, M., HORNE, R. (2003) Changes in 
experience and interpretation of symptoms over time: Effects on adherence. BPS Division of 
Health Psychology Annual Conference, Staffordsh ire University, September 3-5. 

COOPER, V. ,  GELLAITRY, G. ,  FISHER, M . ,  HORNE, R. (2003) Appraising the efficacy of 
HAART: Use of symptoms, interpretation of blood test results and relationships with 
adherence over the first six months of treatment. Paper presented at AIDS Impact 
Biopsychosocial Aspects of H IV Infection. 61h International Conference, Milan, July 7-1 0. 

COOPER, V. ,  GELLAITRY, G. ,  HANKINS, M., FISHER, M., HORNE, R. (2003) Changes in 
symptom experiences over time predict adherence to HAART: Results from a prospective 
study. Paper presented at AIDS Impact Biopsychosocial Aspects of H IV Infection. 61h 

International Conference, M ilan, July 7-1 0.  

COOPER, V. ,  GELLAITRY, G . ,  FISHER, M . ,  HORNE, R.  (2003) Changes in symptom 
experiences and interpretation over time: effects on adherence. gth Annual Conference of the 
British H IV Association (BHIVA), 25-26 April 2003, University of Manchester, Institute of 
Science and Technology (UMIST), Manchester, U K  

COOPER, V.,  HORNE, R. ,  GELLAITRY, G.  & FISHER, M .  (2002) Perceptions of highly active 
antiretroviral therapy (HAART) among HIV positive men who accepted a treatment 
recommendation. International Congress on Behavioural Medicine, 28-3 1 August, Helsinki, 
Finland 

COOPER, V., HORNE, R., GELLAITRY, G. & FISHER M. (2002) Perceptions of highly active 
antiretroviral therapy (HAART) among H IV positive men who have been recommended 
treatment. XIV International AIDS Conference, Barcelona, July 7-1 2. 
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