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Digitally enhanced recovery from severe  
COVID-19: a new frontier?
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During the first wave of ICU admissions with COVID-19, in 
response to the constraints of social distancing we introduced 
a new digitally enabled critical care rehabilitation pathway. 
Using smartwatch technology, this pathway rapidly enabled our 
multidisciplinary team to observe the recovery of a COVID-19 
cohort across eight NHS acute hospitals across the south of 
England. This represents one of the geographically largest 
smartwatch studies of its kind.
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Introduction

The global COVID-19 pandemic has resulted in a large cohort 
of survivors of severe acute lung injury. In the immediate period 
following the first surge of admissions to UK hospitals, social 
distancing and local policies made usual face-to-face follow-up and 
social network support at best attenuated. This created a unique 
opportunity for digital innovation. 

The potential for using smartphones/wearable technology in 
health is well recognised,1 with feasibility assessed in a growing 
number of studies,2,3 particularly in chronic diseases.4 However, few 
studies have developed a model for integrating this technology at 
a local level and to date we could find no reporting of their use in a 
COVID-19 cohort. In this study we report the integration of FitbitTM 
smartwatches to observe recovery from severe COVID-19 and, at 
one site, to improve the rehabilitation pathway from discharge to 
one year via a remote multi-disciplinary team (MDT).

Smartwatches used to observe recovery

Adults (≥18 year of age) from eight sites located in the south of 

England who had required invasive positive pressure ventilation 
or non-invasive ventilation as a result of confirmed COVID-19 and 
had at least a moderate lung injury (PaO

2
/FiO

2
 ratio ≤26.6 kPa5) 

were recruited at discharge from critical care, or shortly following 
discharge. At all sites, a comprehensive observational dataset and 
biopsychosocial measures were collected at hospital discharge;6 this 
was repeated at face-to-face sessions 3 months post-discharge and 
will be performed again at 1-year follow-up. Patients were provided 
with Fitbit Charge 4 smartwatches for the study period. These were 
set up by a study team member if required and written information 
was given to the patient regarding the use of the device. Data were 
extracted by the study team via the Fitbit app. Data collected from 
the smartwatches included step counts, resting heart rate, sedentary 
minutes and specific activities (eg running, cycling).

Smartwatch enabled rehabilitation and the  
remote MDT 

At one site, an MDT of clinicians, physiotherapists and physiologists 
have met monthly and used retrieved smartwatch data to set goals 
and track recovery (Fig 1), using closed loop feedback to promote 
physical recovery.7 Initial exercise programmes were set based on 
the discharge measures collected, which included individual illness 
severity, age and performance on physical discharge assessments 
(incremental shuttle walk [ISWT]8, Chelsea critical care physical 
assessment [CPAx]9 and 1-minute sit-to-stand). Exercise plans were 
reviewed and tailored by the remote MDT, supported by video 
or phone discussions with the patients. Patients received at least 
monthly personal follow-up in the form of a phone call from a 
member of the MDT. Fitbit data were downloaded on a monthly 
basis ahead of the MDT meeting and technical issues with the Fitbit 
watches were addressed by the research fellow as soon as possible.

At the MDT site a locally designed dashboard that pulled data 
from the Fitbit app was set up to facilitate these team meetings. 
This allowed each patient from the cohort to be discussed in turn 
with their Fitbit data readily available (Fig 2).

Outcomes

60 patients were recruited from April to June 2020, aged 35–77, 
with 54 receiving smartwatches. The smartwatches have provided 
a rich real-time dataset that has allowed monitoring of this 
population’s recovery during the ongoing pandemic. Six patients 
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did not receive watches either due to patient preference or technical 
issues such as the patient not having a compatible smartphone. 
As with any new pathway, there are a number of implementation 
issues and ongoing improvements discussed below. 

The smartwatches were able to detect an improvement in 
step count, heart rate and sedentary minutes following hospital 
discharge. This was rewarding to witness in patients following 
severe lung injuries. The cohort reviewed thus far (n=27) on average 
increased daily steps from 4,268 (standard deviation [SD] 3,926) in 
the first 2 weeks of data collected post hospital discharge to 6,189 
(SD 4,420) at 3-month follow-up (p<0.05). Resting heart rate slowed 
from 78 (SD 8) post-discharge to 70 (SD 5) at follow-up (p<0.05). 

Daily sedentary minutes per day declined from 903 (SD 311) at 
discharge to 842 (SD 306) at follow-up (p<0.05).

Patient engagement and acceptability with the technology was 
generally good. Of patients surveyed at follow up (Fig 3), 78% of 
patients reported wearing their device daily, and 75% reported that 
the device was easy to use. Subjective assessment of whether the 
watches helped with recovery or motivated the patients provided was 
more varied; however, >50% of the cohort agreed with the statement 
that ‘the device has helped and motivated my recovery’. 80% of 
patients reported aiming to increase their activity level over time. 

With the MDT cohort (n=17), aged 42–73, the technology created 
a unique relationship. The smartwatch-assisted programme created 
a shared rehabilitation journey with the clinical team, which we 
believe provided insight into patient recovery beyond face-to-face 
interaction alone. This contrasts with the often long, sometimes 
lonely course to recovery following discharge with a severe illness.10 
Through the remote MDT and step count data review, the MDT 
could view patients struggling with their recovery promptly. This, for 
example, would usually be followed by a phone call from a member 
of the team to enquire about whether a particular problem needed 
addressing. The types of problems identified in this way included 
musculoskeletal complaints, dizziness/balance disturbance, cardiac 
symptoms and non-improving shortness of breath. These prompted 
six out of 17 patients to be referred to services outside the 
immediate scope of the MDT, including cardiac rehabilitation (n=1), 
specialist physiotherapy (n=2), further radiological investigations 
(CT scan, n=1) or other services (n=2). Similarly, consistent increases 
in daily step count were safely encouraged by closed loop feedback 
from the physiotherapy team. Patients were moved up to a higher 
level on the exercise programme after discussion and consensus 
agreement at the MDT meeting.

Fig 1. Implementation of socially enhanced rehabilitation pathway at one site. OT = occupational therapist; PT = physiotherapist.
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Fig 2. Example patient dashboard. 
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Problems

A minority of the cohort had little engagement with the 
smartwatches. This was a small but significant number (three out of 
17 patients from the MDT cohort). A relatively common issue has 
been not syncing the smartwatches. A number of the devices were 
set up by the study team and patients often needed to be reminded 
to open the app and sync the smartwatch. This could be done via 
phone call or during one of the face-to-face meetings. Interestingly 
most patients with little or no experience using such devices found 
the process straightforward to achieve and regularly uploaded data. 
One watch has broken; however, generally the watches were durable.

The nature of the project involved a sizeable study team. While 
this was essential for the study, rolling out a larger smartwatch-
assisted programme is a significant resource pull and could 
impact on feasibility. Setting up and maintaining the data was 
predominantly managed by the regular physiotherapy team and 
a research clinical fellow. The workload reduced significantly after 
the initial process of set-up. The watches were funded for this 
project, though per unit they are relatively cheap (£70). Patients 
required a smartphone to sync the watch, though this excluded only 
one recruited patient. A limited number of smartphones failed to 
communicate with the Fitbit app, excluding two patients. Clearly 
such teething issues would need to be factored in for centres wishing 

to adopt a similar approach or if a large randomised controlled trial 
of the technology-enabled intervention was being considered.

Conclusion

To our knowledge this is the first report of a technology- 
enabled pathway following severe COVID-19. Feasibility has been 
investigated at multiple centres with good acceptability reported 
by patients and clinical teams. The work has provided real-world 
insights and we intend to expand the pathway to all our critical care 
discharges. This is a relatively small, albeit multi-centre observational 
study and randomised control trials are needed to determine the 
efficacy of smartwatch-assisted technology in helping patients’ 
recovery processes. Future work will involve integrating smartwatch 
technology beyond a critical care population to include hip fracture 
patients and perioperative patients undergoing major elective 
surgery. We would welcome correspondence from groups with 
similar aims.  
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Fig 3. Smartwatch engagement collected at 3-month follow up. n=27. 
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