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ORIGINAL RESEARCH

Asthma and COPD medicines prescription-claims: A time-series analysis of 
England’s national prescriptions during the COVID-19 pandemic (Jan 2019 to Oct 
2020)
Ravina Barrett and Robert Barrett

School of Pharmacy and Biomolecular Sciences, Cockcroft Building, University of Brighton, Brighton, England, United Kingdom

ABSTRACT
Background: During the pandemic, there have been disruptions to how patients seek care.
Research design and methods: To investigate monthly prescription claims for asthma and chronic 
obstructive pulmonary disease (COPD) medicines during the first UK wave, interrupted time series (ITS) 
analysis was used. A national cohort of community patients’ data were examined.
Results: Descriptive statistics show salbutamol, aminophylline, ipratropium, and theophylline remain 
below pre-pandemic levels.
Montelukast showed pre-pandemic monthly increase (Est. 67,151 doses, P = 0.05, 95% CI: 1011, 

133,291), followed by a jump of 1.6 million doses at March , followed by monthly declines (Est. 
−112,098 doses, P = 0.216, 95% CI: -293,499, 69,303).
Before the pandemic, tiotropium, salbutamol, aminophylline, and ipratropium (P = 0.003) show 

monthly declines but theophylline and beclometasone showed increases. In March , salbutamol 
(P = 0.033) and ipratropium (P = 0.001) show a significant jump. After March , ipratropium continues 
with a downward trajectory (P = 0.001), with a generalized negative trend for all other agents. 
Salbutamol confidence bounds become negative after March 2020. Some brands were unavailable.
Conclusions: An ‘unmet’ medical gap is identified. While it is essential to understand the underlying 
reasons, urgent action needs to be taken to reassess patients and ensure continuity of care.

PLAIN LANGUAGE SUMMARIES (PLS)
Asthma and chronic obstructive pulmonary disease (COPD) are long-term lung conditions, affecting 
6 million & 1.2 million people respectively and causing breathing difficulties. Sufferers are at a higher risk 
of chest infections including the coronavirus. Regular use of prescribed medication stabilizes these condi-
tions and prevents them from getting worse. It is common to be prescribed a combination of five to eight 
oral and inhaled medications.
We investigated the impact of the pandemic on the dispensing of these specific medicines across 
England during the first wave. The English Prescribing Dataset was checked from January 2019 to 
February 2020 (14 months before the pandemic) and March to October 2020 (8 months after its onset).
We find that since March 2020, salbutamol, aminophylline, ipratropium, and theophylline have not 
returned to their pre-pandemic levels. However, for all agents, there is great variability. Further analysis 
suggests these trends are not reversing, suggesting that people have not been using their medication 
as anticipated for 8 months, which is concerning.
As a consequence of this work, we recommend that doctors specifically call these patients and discuss 
their health as a matter of urgency, we encourage patients to continue to take their medication. We 
advise policy changes to waive the NHS prescription levy for asthma and COPD medication and we seek 
more granular data for further harm quantification. There are several strengths and weaknesses to our 
analysis, and we need to conduct more studies to ask patients about their experiences.
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1. Introduction

Asthma and chronic obstructive pulmonary disease (COPD) are 
long-term chronic conditions that affect a large proportion of 
the United Kingdom (UK) population. Overall UK asthma pre-
valence was 6.5% in 2016 as compared to a decade before 
7.2% in 2006. [1], p.2006–2016]. The prevalence of asthma is 
estimated at 6.0 million sufferers annually, resulting in at least 
6.3 million primary care consultations, 93 thousand hospital in- 

patient episodes, 1800 intensive-care unit episodes, and 36.8 
thousand disability living allowance claims per year [2]. 
Similarly, the overall UK prevalence of COPD is estimated at 
1.7% [3] with an estimated 1.2 million people diagnosed with 
COPD [4]. A subset of these patients have a concurrent asthma 
and COPD diagnosis and the figures depend on which diag-
nosis is used as the reference point: 14.5% of patients with 
COPD also have asthma, and 14.8% of the people with asthma 
also have COPD. However, evidence suggests that an asthma 
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diagnosis may be over-recorded in people with COPD [5]. 
Conservatively, this puts the UK's estimate at 7 million people 
diagnosed with asthma and/or COPD. Misdiagnosis of COPD in 
primary care is also common, with particular diagnostic con-
fusion between COPD and asthma, so assessing medicines 
used for both conditions (which often overlap by indication, 
but at different doses) together is important [6].

Sufferers have been shown to be more at risk of contract-
ing illness and chest infections, including the coronavirus [7– 
9]. National [10] and international [11–13] guidelines for both 
these conditions recommend clinical management plans to 
keep acute attacks under control and prevent hospitalization 
by the routine and continued use of medications that patients 
have been stabilized on. During the pandemic, there have 
been disruptions to how patients have sought care, avoidance 
of care-settings [14], with socioeconomic disparities deepen-
ing health disparities for patients with asthma during the 
COVID-19 pandemic [15]. Patients with asthma and COPD are 
advised to closely adhere to their prescribed inhaler medica-
tion therapy [16]. Early-stage pandemic research showed that 
adherence was high in global patient populations [16–18].

It is quite common for patients to be prescribed 
a combination of five to eight oral and inhaled medications 
[19]. Inhaled short acting beta2-agonists, e.g. salbutamol/albu-
terol, and corticosteroids e.g. beclometasone are the mainstay 
for asthma and COPD management [20]. Assuming five pre-
scription medications per person per month are dispensed for 
7 million sufferers annually, a reasonable expectation of 
35 million items per month (or up to 980 million doses per 
month) are made.

This study aims to assess the impact of the coronavirus 
pandemic on the dispensing of normal therapies used in the 
long-term, management and control of respiratory conditions 
such as asthma and COPD in the first wave.

2. Material and methods

2.1. Study design

This was a retrospective cohort study of all patients in 
England, within primary care who were prescribed asthma or 
COPD medicines. These were identified to be medicines with 
reimbursement volumes consistently above 200,000 doses in 
primary care settings in England (before the pandemic). The 
exposure was to the global pandemic. Prescription claims data 
in England before and after the pandemic’s onset were com-
pared. Statistical variations were the outcome of interest.

2.2. Data source

The ‘English Prescribing Dataset’ (EPD) [21] provided by the 
National Health Service (NHS) Business Services Authority 
(NHSBSA) provided anonymized prescription data in England 
covered by Open Government License (OGL) which is not 
linked to other datasets. All prescription data processed across 
primary care within the NHS is included in this study. The data 
includes processing periods (months, years) and aggregated 
total dosage-quantities issued against each clinical commis-
sioning groups (CCGs). Tablets are counted at single doses, 

while inhalers are counted per unit, i.e. tablets of montelukast, 
aminophylline, and theophylline will be counted individually 
(per tablet), while inhalers like tiotropium, salbutamol, ipratro-
pium, and beclometasone are counted per inhaler (200 
metered doses). Data from January 2019 to October 2020 
were examined with March 2020 as the interrupt point. 
January 2019 to February 2020 (14 months before the pan-
demic) and March to October 2020 (8 months after its onset). 
The EPD does not provide demographic or individual-level 
data. The UK’s Central Alerting System https://www.cas.mhra. 
gov.uk/SearchAlerts.aspx was interrogated for medicines 
shortages.

2.3. Changes in the population

In 2019, there were 712,680 live births in the UK (731,213 in 
2018) and 604,707 deaths (616,014 in 2018) [22], net growth 
(107,973). Provisional statistics put 608,016 deaths in England 
and Wales in 2020 [23]. The number of births for the first 
three-quarters in England and Wales for 2020 were 464,437 
(481,767 in 2019) [24]. Extrapolating provisional estimates 
(Birth 580,546, Death 760,020 Net −179,474) gives a net 
decline of approximately 180-thousand. Hence, the 7 million 
suffers from asthma and COPD were assumed to be constant 
because of the small variations expected as per the above 
estimates and travel restrictions imposed as a consequence 
of the pandemic. While mortality may be higher for these 
respiratory patients, no data currently exists to quantify 
these claims [8,25].

2.4. Outcomes measures

The primary outcome was the total quantity of each medicine. 
These were total quantities per month of individual medicines, 
including branded and generics. To assess changes, a rolling 
continuous period from January 2019 to October 2020 was 
identified. Asthma/COPD medicines (montelukast, tiotropium 
bromide, salbutamol, aminophylline hydrate, ipratropium bro-
mide, theophylline, and beclometasone dipropionate) account 
for approximately 90% of all medicines used. Formulations 
included inhalers, nebulizers, dry powder inhalers, oral pre-
parations, and solid doses (see supplemental). Other medi-
cines used in management were excluded, e.g., 
acetylcysteine, antihistamine, adrenaline. A 10% sampling vali-
dation was conducted against https://openprescribing.net/ . 
Findings are presented according to the RECORD state-
ment [26].

2.5. Statistical analysis

All prescription data were extracted within a specified time 
period and examined 387,288,884 rows of data (528.8GB) 
against inclusion criteria. Of these, 169,094 rows were identi-
fied and analyzed in this publication. An interrupted time 
series (ITS) design [27–29] at 95% confidence level was used, 
which provides powerful evidence of causal effects because it 
controls for secular trends in study outcomes. A commonly 
used time-series modeling framework (autoregressive inte-
grated moving average, or ARIMA) to analyze the monthly 
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total-quantity of prescription data from the EPD was 
employed. ARIMA is a flexible modeling construct, allowing 
lagged (auto)correlations and seasonal differences to be mod-
eled, while controlling for confounding. Such analysis mea-
sures whether a natural event like the pandemic causes abrupt 
changes in the level or the preexisting trends (slope) of study 
outcomes and is appropriate for examining the impact of 
natural events at a population level. A ‘step change’ or 
a ‘change in trend’ was assessed before and after 
March 2020. Autocorrelation and the influence of seasonality 
was assessed by including lag terms in sensitivity analysis (see 
Supplemental Sensitivity analysis). Ethical approval was not 
required for this database study. Patients or members of the 
public were not involved in the design, conduct, reporting, or 
dissemination of this research.

3. Results

A total of 22 months’ worth of data were analyzed (or 
668,334,660 total items, monthly average 30,378,848 items), 
using March 2020 as the cut-point for the first lockdown in 
England, making the finding nationally representative. While 
all the data from the EPD was extracted, only 169,094 rows 
pertained to the medications in this analysis, i.e. montelukast, 
tiotropium bromide, salbutamol, aminophylline hydrate, ipra-
tropium bromide, theophylline, and beclometasone dipropio-
nate. Analyzed formulations were used for respiratory 
conditions rather than other conditions, such as topical appli-
cations, formulations used for the management of rhinorrhea 
(associated with allergic and non-allergic rhinitis). From the 
above assumption, it was reasonably expected that 35 million 
items (or 980 million doses) per month would be used. This 
estimate closely matches monthly use approximations, except 
for Apr-20, Jun-20, Aug-20, and Sept-20 (see 2a. Supplemental 
Total Quantities). Much seasonal variation is not expected 
from clinical experience, except in February where a dip is 
observed annually (for most medicines as a New Year’s slump). 
Seasonal variation assessment did not find any significant 
patterns over the study period nor in sensitivity analysis (see 
supplemental), other than those believed to be consequent to 
the pandemic, described below.

Table 1 shows descriptive statistics before and after the first 
wave of the pandemic, which demonstrates that salbutamol, 

aminophylline, ipratropium, and theophylline have not 
returned to their pre-pandemic levels. However, for all agents, 
there is great variability demonstrated by the wide standard 
deviations and confidence intervals (95%).

It is important to note that aminophylline costs £2.40- 
£8.50/28-tablet-pack, montelukast costs £2.04-£5.28/28-tablet- 
pack and theophylline costs £2.96-£5.65/56-tablet-pack, are 
predominantly used orally and are cheap. Inhalers like beclo-
metasone costs £3.70-£56.56, ipratropium costs £3.21- £6.54, 
salbutamol costs £1.50 – £107.52 and tiotropium costs £23.00- 
£34.87, with inhalers traditionally costing more than tablets. 
These prices to some extent explain the affordability/popular-
ity of these medicines, while their convenience and clinical 
benefit is well known. This price analysis is presented here, in 
case of future price-inflations, discontinuations, and shortages.

3.1. Interrupted time series analysis

Firstly, switching from one medicine to another is clinically unusual 
between these categories of medicines, due to their varied indica-
tions, standard doses, side-effects, cautions, contraindications, and 
interactions. As a result, the statistical gap identified in this study is 
likely to be an ‘unmet’ medical need. Second, no seasonal effects are 
expected (or detected) because follow-up prescriptions should be 
anticipated and are normally pre-scheduled by a month (or two). 
Since prescription data are not random, a one-month autocorrela-
tion better reflects routine clinical practice (ARIMA(1,0,0) Model), 
which was used, see Table 2 and Figure 1 (see supplemental Syntax).

Before the pandemic, montelukast showed a statistically 
significant monthly steady growth of 67 thousand doses (Est. 
67,151 doses, P = 0.05, 95% CI: 1011, 133,291). At the intercept 
point (March 2020) a non-significant step change is seen with 
a jump of 1.6 million doses, which is clinically significant. 
Model estimates after the intercept shows a monthly decline 
of 112 thousand doses (Est. −112,098 doses, P = 0.216, 95% CI: 
-293,499, 69,303), negating the pre-pandemic trend. Before the 
pandemic, tiotropium, salbutamol, aminophylline hydrate, and 
ipratropium (P = 0.003) all demonstrated a monthly decline in 
volumes ranging from 10 to 5 thousand doses per month. 
Theophylline and beclometasone dipropionate demonstrate 
a monthly increase in volumes from 5 to 7 thousand doses per 
month. At the interrupt point, salbutamol (P = 0.033) and ipratro-
pium (P = 0.001) shows a significant step-change and a sustained 
visible spike (Figure 1). Figure 1 shows an initial increase in dispen-
sing followed by a sharp decline, which is more pronounced than 
before the lockdown

After March 2020’s onset, ipratropium continues with the sig-
nificant downward trajectory (P = 0.001), with a generalized nega-
tive trend for all other agents. While not significant, salbutamol has 
confidence bounds that become negative after March 2020.

With respect to drug shortages/availabilities: On 
November 28, 2019, the manufacturer of a theophylline 
branded product called Slo-phyllin® (60 mg/125 mg/250 mg 
capsules) went into administration with anticipated shortages 
by the end of November – which may explain the observed 
dip in November 2019 (see 2a. Supplemental Total Quantities). 
After the study period, medicine shortages were noted for 
aminophylline (Phyllocontin® 225 mg, 350 mg sustained- 

Table 1. Descriptive statistics of the total quantity (in millions) of medicines in 
dosage units from January 2019 to February 2020 (14 months before the 
pandemic) and March to October 2020 (7 months after pandemic’s onset); 
Standard Deviation (SD).

14 months BEFORE 
Pandemic

8 months AFTER 
Pandemic’s onset

Quantities in millions/ 
month Mean SD 95% CI Mean SD 95% CI

Montelukast 2.13 0.50 (1.86,2.39) 2.50 1.04 (1.78,3.21)
Tiotropium bromide 1.83 0.46 (1.59,2.07) 1.89 0.62 (1.47,2.32)
Salbutamol 1.44 0.16 (1.36,1.53) 1.38 0.25 (1.21,1.55)
Aminophylline hydrate 1.32 0.06 (1.29,1.35) 1.29 0.07 (1.24,1.34)
Ipratropium bromide 0.68 0.04 (0.66,0.70) 0.63 0.06 (0.58,0.67)
Theophylline 0.49 0.08 (0.45,0.53) 0.44 0.17 (0.32,0.56)
Beclometasone 

dipropionate
0.27 0.06 (0.24,0.30) 0.32 0.10 (0.25,0.39)

EXPERT REVIEW OF RESPIRATORY MEDICINE 3



release tabs) which are being discontinued after Feb 2021 in 
the UK.

4. Discussion

4.1. Lessons learned

These findings are concerning and suggest that a significant num-
ber of patients may not have used their asthma or COPD medicines 
as expected. These are chronic long-term conditions that do not 
naturally resolve, the demand for medication should not disappear 
and this does not reflect ‘a better care provision’ during the pan-
demic, or resolution of patient’s symptoms, nor is fully explained by 
drug shortages. In fact, these data provide an early warning signal- 
detection indicating a growing unmet medical need that is accel-
erating and actually represents an urgent need to recall and follow- 
up these patients, given they may not have presented for care 
voluntarily. These findings may pertain to the inflexibility of the 
health care system to serve these patients, where access to medi-
cines may be varied and not the ‘patient’s fault’ i.e. not a lack of 
willingness to adhere.

Not all analyses presented here have significant P-values; how-
ever, these extremely large variations in absolute quantities show 
massive fluctuations, which, while not statistically significant, are 
absolutely clinically important because they demonstrate that large 
numbers of patients were not issued their normal medications or 
have foregone these prescriptions. It raises questions around 
‘access to basic essential medicines’ which the World Health 
Organization recommends every country to have.

The pandemic was associated with a change in trend, with 
a flattening or negation of previous (positive) trends for 
respiratory medicines. There was a clear change in the pattern 
of prescribing for all medicines in March 2020. While the 

generalized upward step change in March 2020 can be 
explained down to medicines management decisions being 
made in the face of the pandemic, it is difficult to explain the 
rapidly declining trend of the medicines after March 2020, 
other than linking it with pandemic-related disruptions. 
Prescription volumes have declined and even if this is not 
linked to significant morbidity now, it is a proxy for medicines- 
supply or patient-access and an important avenue for further 
enquiry.

Anecdotally, this could be for a variety of reasons including 
higher mortality in elderly patients (who tend to suffer from 
COPD) who would fall within these patient group(s), patient’s 
reluctance to leave their homes especially if they are shielding 
and reduced rates of air-pollution. General practitioner (GP) 
factors may also play a role and although doctors surgery’s 
normally have processes in place to enable patient recall and 
offer treatment at home where appropriate in normal times, 
this may be less than adequate during a pandemic. While 
certainty cannot be assured, the results suggest the possibility 
of a causal link between the pandemic and changes to pre-
scription volumes. This analysis cannot rule out other possible 
causal explanatory factors but are consistent with the possibi-
lity that pandemic-related disruptions may have directly con-
tributed to the changes observed. This also provides an early 
signal-detection for potentially deteriorating medium to 
longer term health in this group of patients with subsequent 
lockdowns, virus variants, and future pandemics.

This analysis reflects approximately 203 million prescription 
doses over the study period, probably reflecting all asthma 
and COPD patients. Patients may not be getting the medica-
tion they need to keep their conditions in check, with the risk 
that these will likely progress in disease severity with poorer 
health outcomes, quality of disease-free life and patients may 

Table 2. ARIMA (1,0,0) models.

ARIMA(1,0,0) Model Parameters
Parameter Estimate 

(Est)
Standard Error 

(SE)
Test- 

statistic P-value
Lower confidence interval 

(LCI)
Upper confidence interval 

(UCI)

Interact/Slope AFTER
Montelukast-Model_1 −112,098 87,228 −1.285 0.216 −293,499 69,303
Tiotropium bromide-Model_2 2,183 75,938 0.029 0.977 −1,55,739 160,105
Salbutamol-Model_3 −57,832 27,272 −2.121 0.049 −1,14,547 −1,117
Aminophylline hydrate-Model_4 −10,413 7,089 −1.469 0.16 −25,155 4,329
Ipratropium bromide-Model_5 −16,111 4,006 −4.022 0.001 −24,442 −7,780
Theophylline-Model_6 −4,533 15,826 −0.286 0.778 −37,445 28,379
Beclometasone dipropionate- 

Model_7
−13,725 12,046 −1.139 0.27 −38,776 11,326

Phase/Step-change
Montelukast-Model_1 1,598,111 1,541,604 1.037 0.314 −1,607,830 4,804,052
Tiotropium bromide-Model_2 126,359 1,351,681 0.093 0.927 −2,684,616 2,937,334
Salbutamol-Model_3 1,110,452 478,819 2.319 0.033 114,693 2,106,211
Aminophylline hydrate-Model_4 210,546 125,549 1.677 0.112 −50,547 471,639
Ipratropium bromide-Model_5 297,924 70,886 4.203 0.001 150,508 445,340
Theophylline-Model_6 −24,525 279,109 −0.088 0.931 −604,964 555,914
Beclometasone dipropionate- 

Model_7
223,273 210,857 1.059 0.304 −215,228 661,774

TimePeriod/Slope BEFORE
Montelukast-Model_1 67,151 31,804 2.111 0.05 1,011 133,291
Tiotropium bromide-Model_2 −9,426 29,243 −0.322 0.751 −70,240 51,388
Salbutamol-Model_3 −10,052 10,643 −0.944 0.358 −32,185 12,081
Aminophylline hydrate-Model_4 −5,515 2,750 −2.006 0.061 −11,234 204
Ipratropium bromide-Model_5 −5,321 1,552 −3.428 0.003 −8,549 −2,093
Theophylline-Model_6 5,149 6,031 0.854 0.405 −7,393 17,691
Beclometasone dipropionate- 

Model_7
6,994 4,662 1.5 0.152 −2,701 16,689
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have greater resource utilization in the medium to longer 
term. Their life expectancy may also be negatively affected. 
The individual patient-level indications for the medicines ana-
lyzed are unknown but clear correlation with adverse out-
comes are beginning to appear in the literature, and the 
authors believe this is not just a UK trend, but a global one 
as discussed in the introduction [8,14–18]. Greater visibility is 
afforded in the UK because of universal health coverage, 
which is not afforded in many other nations, where health 
inequalities may accelerate faster.

First, claims data become available as a terminal step after 
claims have been processed and completed, which can show 
a delayed picture due to the lagged nature of data. In the UK, 
it is routine for this to occur at monthly intervals. There are 

a variety of inclusion and exclusion criteria that apply to this 
dataset, which could also introduce small biases. Analysis from 
the first lockdown would suggest that further declines are 
expected in subsequent periods.

Secondly, it must be made clear that dispensing of pre-
scriptions does not necessarily mean that patients take or use 
their medications as intended. During the first wave of the 
COVID-19 pandemic (first lockdown March 23, 2020), all pre-
scriptions were predominantly electronic (mass switching from 
paper to digital), and most consultations were digital (and not 
face-to-face, as most patients are accustomed to). It is unclear 
how many new diagnoses were made, but for this analysis, an 
underlying assumption is that most prescriptions relate to 
already diagnosed patients with a chronic long-standing 

Figure 1. ARIMA (1,0,0) montelukast, tiotropium bromide, salbutamol, aminophylline hydrate, ipratropium bromide, theophylline, beclometasone dipropionate. The 
x-axis presents sequential months (one representing January 2019 and 22, representing October 2020). The y-axis represents total quantities of doses reimbursed.
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history with their condition(s), which is a conservative assump-
tion, that makes concessions for new diagnosis. To understand 
if there were changes to dispensing, that might have inter-
rupted the supply of medication to patients and if there were 
effects on medicines shortage due to Brexit (no such evidence 
found), were important considerations. There has also been 
significant disruption to the supply chain before and during 
Covid-19, coupled with pharmacy reimbursement- 
renegotiations and manufacturing issues affecting medicine 
supply across Europe, but which do not affect these medicines 
[30–32] other than those already described.

While the pandemic has provided an opportunity for digi-
tal consultations and remote supervision, they have come 
with added uncertainty and anxiety for patients, especially 
for the elderly and those who are digitally disconnected. 
Changes to routine have the potential for negative conse-
quences during normal times and can be more severe during 
natural disasters such as pandemics. Digital consultations 
have the potential to create digital barriers to care. 
Adherence concerns and access to timely prescription refills 
may occur for a variety of reasons detailed above. Telephone 
triage may have substituted for the standard practice of 
a physical examination e.g. spirometry, blood-tests, or annual 
review. Of key concern are new patients, who may have had 
a delayed diagnoses or having been newly initiated on these 
medications, may have failed to return as a consequence of 
the side-effects or the pandemic.

Another consideration is the ‘prescribing’ versus ‘dispen-
sing’ practice: it is known that varied prescribing practices 
occurred, deviating from routine issuance of a ‘28-day’ pre-
scription (in some cases, people were issued up to 6 months’ 
worth of medication). From the analysis presented here, it is 
clear that this is modest. It is also known that the medicine’s 
supply chain can only fulfill an excess demand by two-week 
national average. In practice, this often means that prescrip-
tions are partly fulfilled with an ‘owing’ or balance outstanding 
to the patient, which is settled when stocks become available. 
However, since pharmacies are contractors (to the NHS), they 
are highly reliant on monthly reimbursements. Hence, long- 
prescriptions (e.g. six-months) are sent for reimbursement and 
will appear in reimbursement claims data. In reality, patients 
may not have the medicines that appear to be fully dispensed 
to them, and the unmet medical needs described here may be 
more severe. Collectively, there may be instances across the 
country where patients have suboptimal disease control, 
where underlying complications may escalate.

Although underuse can result in morbidity and health care 
cost, the cost of the medication is believed to be one of the 
most important determinants of underuse [19]. For those 
under 16 and over 60 years of age, dispensed-medication are 
free while most other patients have to pay a standard sub-
sidised levy of approximately £10. This medication cost dis-
proportionately negatively affects younger, working-age 
patients who are not exempt from prescription levies, who 
may fail to adhere due to financial pressures.

While this analysis provides important insight, it can only 
be descriptive and further work is needed to explore the 
underlying reasons for the trends observed and the implica-
tions for patients. The numbers presented are a fraction of 

the directly attributable costs of disease-management. They 
do not cover the costs of complications; hospital stay and 
onward care including the health-burden borne by family or 
carers.

4.2. Implications for clinical practice

For the first time, data is presented on prescription variations 
during this pandemic, which has implications for clinical prac-
tice – prescribers are encouraged to maintain clear documen-
tation of offered follow-up and alternative care provided to 
guard against negligence suits and to actively think about 
patient-lists. Primary care practitioners must seriously consider 
recalling their patients for an urgent review. Patients also need 
to be trained to actively monitor their condition, in case of 
future lockdowns with an important reinforcement toward 
medicines adherence. Surgeries should also consider simplify-
ing their prescription issuance and request processes.

Annual direct healthcare costs of COPD in England were 
estimated to increase from £1.50 billon (1.18–2.50) in 2011 to 
£2.32 (1.85–3.08) a billion in 2030, with increasing rates of 
prevalence [33]. As a result of this pandemic, projected rates 
will likely increase faster and potentially further. To remove 
the barriers of prescription levies to poorer or younger 
patients adversely affected by the pandemic, policy changes 
waiving the prescription levy for patients prescribed medica-
tions for the management of asthma or COPD is 
recommended.

For researchers, improvements in the documentation and 
data-structure of the dataset are encouraged. The need for 
error-free data, its completeness, and the importance of doc-
umenting indications for medications is vital in facilitating 
better research that allows granular targeting of patient 
groups, as done here. Data collection, duration, and complete-
ness requires that the data should be representative of 
practice(s) across the UK and should incorporate datasets 
from Scotland, Wales, and Northern Ireland. This would allow 
early detection of regional variations to care and prevent 
postcode lotteries and identify safeguarding issues faster.

4.3. Strengths and weaknesses

There are several strengths and limitations to this study. 
Strengths of this study include being evidence-based using 
real-world data. ITS studies are generally unaffected by typical 
confounding variables that remain fairly constant, such as 
population age distribution or socioeconomic status, as these 
only change relatively slowly over time. Nevertheless, ITS can 
be affected by time-varying confounders e.g. excess mortality 
that change more rapidly. This analysis shows that reduced 
prescription rates may correlate indirectly with increased mor-
tality due to Covid-19 indirectly because of the second-degree 
impact that high mortality rates have e.g. lockdowns, social 
restrictions, etc. However, primarily the impact of reduced 
prescriptions may be more strongly correlate with limited GP 
contact or significant behavioral changes to the way in which 
prescription medicines are requested on a repeat basis.

Limitations pertain to the timeframe, completeness, and 
quality of the data. The data extracted from this study, 
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however, have not been independently verified as complete, 
accurate, and are subject to potential revision. The analysis is 
descriptive with no adjustments, for changes in population 
structure (age, disease prevalence, social deprivation scores) 
which could impact prescriptions between periods and within 
regions. Hospital statistics are not represented in this analysis. 
Confirmed diagnosis or prescription indications as well as 
linked data were unavailable, making it difficult to quantify 
proportions. Limitations of the dataset itself is that it excludes 
prescriptions issued outside England (Wales, Scotland, 
Guernsey, Alderney, Jersey, and the Isle of Man); items not 
dispensed, disallowed, and those returned for further clarifica-
tion; prescriptions prescribed and dispensed in prisons, hospi-
tals, and private prescriptions; items prescribed but not 
presented for dispensing or not submitted to NHSBSA. This 
dataset included small (487 out of 2,555,396 rows) operational 
irregularities (e.g. 17 rows in Jan 2019 of ‘unidentified practice 
data’, 470 rows of ‘NULL’ chemical substance codes). This bias 
is acknowledged and not controlled for.

4.4. Future studies

This study generates an early warning signal from real-world 
data on patients’ lives and provides a model for future pan-
demic preparedness. Future studies must consider the impact 
on patients’ lives with respect to disease progression, includ-
ing over the life course of this pandemic. It is important to 
consider subsequent periods and intervals between lock-
downs to fully assess the potential impact on patients. 
Future studies should examine whether routine blood tests 
were conducted and what that missing data may imply for 
clinical practice.

5. Conclusion

There has been a change to asthma and COPD prescription 
medicines dispensed and this may have occurred because of 
the pandemic. Not using these medicines has the potential to 
result in increased morbidity and mortality. Extra effort may be 
needed to help these patients.
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