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The COVID-19 pandemic has caused 
unprecedented morbidity and mortality, 
overwhelming healthcare systems around 
the world. To prevent the spread of the 
virus, hospitals have had to severely reduce 
in-person visits by cancelling elective proce-
dures and delaying routine patient visits. 
Recent surveys have shown a 45%–70% drop 
in patient visits across the USA, UK and other 
European nations.1 2 Simultaneously, the 
COVID-19 pandemic has forced providers 
to adopt telehealth solutions, dramatically 
accelerating the adoption of digital health 
platforms.

Remote patient monitoring (RPM) tech-
nologies are a type of digital health plat-
form which enable patients to be evaluated 
outside of a typical clinical visit, in their home 
or in their community. RPM programmes 
collect data using symptom surveys, wearable 
sensors, and other medical devices and send 
this information to a healthcare practitioner 
to facilitate clinical assessment and decision-
making. In the last decade, many studies have 
demonstrated the utility of RPM in improving 
the outcomes of patients with chronic health 
conditions.3 For example, patients with hyper-
tension who monitored their blood pressure 
at home and shared readings with their 
healthcare provider achieved significantly 
better blood pressure control.4 Similarly, 
meta-analyses have found that monitoring 
blood glucose at home and sending measure-
ments to the provider for clinical feedback 
yield significant improvements in glycaemic 
control.5 Further randomised controlled 
trials have shown RPM reduced mortality 
and readmissions in patients with heart 
failure and chronic obstructive pulmonary 
disease.6–8 In the context of COVID-19, RPM 
programmes could play an important role in 
strengthening healthcare delivery. During 
the past year, several hospital systems around 
the world have developed and implemented 

RPM platforms in response to the pandemic. 
Many of these programmes have focused on 
monitoring patients with COVID-19 after 
hospital discharge (figure 1A).

Throughout the COVID-19 pandemic, 
the capacity of hospitals has been severely 
strained, and RPM programmes provide a 
mechanism to reduce this strain. RPM plat-
forms enable physicians to discharge patients 
early and monitor them remotely after 
leaving the hospital, freeing up inpatient 
beds. Furthermore, as the SARS-CoV-2 virus 
is highly transmissible, monitoring patients 
remotely can reduce the number of follow-up 
hospital visits needed, decreasing the spread 
of the virus. Recognising these potential 
benefits, five hospitals in the Mass General 
Brigham healthcare system implemented 
an RPM programme in which patients with 
COVID-19 being discharged were provided 
with a pulse oximeter and thermometer and 
self-reported their symptoms, oxygen satura-
tion, and temperature daily through a mobile 
app.9 Triage nurses reviewed any concerning 
trends, performed a clinical evaluation, and 
if necessary, called the patient to develop 
a care plan. Patients enrolled in the RPM 
programme were significantly less likely to 
present to the emergency department (ED) 
or be readmitted to the hospital. Similarly, the 
New York-Presbyterian Brooklyn Methodist 
Hospital implemented an RPM programme 
where patients with COVID-19 were provided 
with a pulse oximeter post-discharge, and 
one nurse was assigned to monitor 50 
patients.10 Post-programme surveys revealed 
high patient satisfaction, with over 91% of 
participants indicating they would recom-
mend it to others. Similarly, the St Antonius 
Hospital in the Netherlands developed an 
RPM programme which employed at-home 
oxygen saturation, temperature and symptom 
tracking to monitor patients with severe 
COVID-19 after hospital discharge, including 
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those receiving oxygen therapy at home.11 The mean 
reduction in length of hospitalisation was 5.0±3.8 days per 
patient, and 97% of patients reported the programme 
was user friendly.11 The Cleveland Clinic and hospitals 
in the UK’s National Health Service (NHS) have also 
implemented RPM programmes which use pulse oxim-
eters and structured telephone interviews to monitor 
patients post-discharge reporting comparable results.12 13 
These studies have revealed the effectiveness of RPM in 
reducing hospital readmissions, increasing patient satis-
faction and enabling early discharge in patient popula-
tions with COVID-19.

Beyond following up with patients after hospital 
discharge, RPM has also been employed to monitor 
symptomatic patients prior to admission (figure  1B). 
The University of Pennsylvania health system developed 
‘COVIDWatch’, an RPM programme which used auto-
mated twice-daily short message service questionnaires 
to track symptoms.14 Patients who reported worsening 
symptoms were referred to the ED or to an on-call team 
of telemedicine physicians. Patient ratings indicated a 
high degree of satisfaction, with a net promoter score 
of 80. Similar RPM initiatives from the Northwestern 
University and University of Minnesota health systems 
demonstrated the effectiveness of these technologies in 
supporting patients who were managing COVID-19 symp-
toms at home.15 16 Patients reported that the programme 
provided a sense of safety and a direct pathway for them 
to rapidly access COVID-19-specific medical care.

This begs the question, if COVID-19 RPM programmes 
have demonstrated potential improve patient care, 
reduce readmissions and facilitate early discharge, why 

are they not more widely used? The gap lies in healthcare 
system integration. For these RPM platforms to mean-
ingfully improve patient outcomes, they must be deeply 
embedded within a framework for healthcare delivery. 
Technological infrastructure needs to be built so that 
data obtained from at-home monitoring can be seam-
lessly and securely shared with a patient’s care provider. 
Implementation science frameworks (such as RE-AIM) 
should be used to translate RPM technology into clinical 
practice and could help facilitate widespread adoption 
of these tools. Additionally, to date, the majority of RPM 
programmes have been implemented in high-income 
countries, and there is a lack of RPM deployment in low/
middle-income countries (LMICs). Pilot studies of RPM 
programmes in Southeast Asia and Africa have shown 
promise, but substantial cost and regulatory barriers 
remain.17–19

The deployment of an RPM intervention requires suffi-
cient monitoring devices, clinical providers and informa-
tion technology personnel, which necessitate significant 
upfront investment. However, studies have shown that 
RPM programmes can be cost-effective in the long term. 
For example, the costs of the COVID-19 post-discharge 
RPM programme in the Netherlands’ St Antonius 
Hospital were approximately fourfold less than the esti-
mated costs of the saved patient-days, and a similar RPM 
programme at an NHS hospital resulted in a significant 
reduction of operational costs.11 20 Additionally, while the 
USA has implemented regulatory changes and Medicare 
reimbursement frameworks to support the use of telemed-
icine and RPM in response to the COVID-19 pandemic, 
this has not been the case in other countries.21 22 Policy 

Figure 1  (A) Example workflow of post-discharge remote patient monitoring (RPM) programme. (B) Example workflow of pre-
admission RPM programme. SMS, short message service.
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and legislation must be developed to regulate the safety, 
privacy and reimbursement of RPM technologies glob-
ally.23 Additionally, further research is required to char-
acterise the implementation and effectiveness of RPM 
programmes in LMICs and resource-limited settings 
before deploying RPM in these regions.

Ultimately, COVID-19 has illustrated that we need to 
expand the reach of the health system beyond the hospital 
and clinic setting. RPM technologies provide an avenue to 
do exactly that, and recent studies have demonstrated the 
effectiveness of these platforms in increasing patient satis-
faction, reducing readmissions and optimising healthcare 
system efficiency. There is a pressing need to expand the 
usage of evidence-based RPM technologies, particularly 
as COVID-19 cases continue to rise with the spread of new 
variants. Overall, RPM technologies can strengthen care 
delivery, enabling symptomatic patients to be supported 
prior to hospital admission and providing post-discharge 
patients with continuity of care.
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