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Background
•

Remote home monitoring models for COVID-19 aim to manage high-risk patients at home to avoid
unnecessary hospital admissions and escalate cases of deterioration in a timely way. Oxygen (O2)
saturation monitors, or pulse oximeters, can be used at home to detect COVID-19 associated
hypoxia.

•

Home oximetry requires clinical support, such as regular phone contact from a health professional
in a virtual ward setting.1

•

Symptoms of COVID-19 can range from mild illness to pneumonia. Most people experience mild
illness and can recover at home. Treatment is aimed at relieving symptoms and includes rest, fluid
intake and pain relievers. However, there are a variety of COVID-19 disease trajectories, and care
at home requires assessment of risk and monitoring of changes in clinical parameters.

•

Oximetry has been identified as an important element in providing home care for COVID-19
patients and monitoring the need for escalation.

•

The UK Medicines and Healthcare Products Regulatory Agency does not recommend the use of
oximeters at home unless under the advice of a qualified clinician. Pulse oximeters are regulated
as medical devices.2

•

The NHS recommends ensuring any pulse oximeter used at home has a valid CE, UKCA or CE
UKNI mark.3 They have a patient leaflet on how to use a pulse oximeter.4

•

In the US, pulse oximeters are regulated by the Food and Drug Administration (FDA).5 Pulse
oximeters reviewed by the FDA are only available with a prescription and may be prescribed for
home use. Over-the-counter oximeters do not undergo FDA review.6

•

There is limited data on the accuracy of inexpensive pulse oximeters, including stand-alone finger
oximeters and phone-based products.7

•

An observational study during COVID-19 found that low-cost pulse oximeters sold to consumers
may produce inaccurate readings, although some perform similarly to more expensive options.8

1. O2 saturation monitors in fully vaccinated people
•

No evidence was found specific to using O2 saturation monitors for remote monitoring in fully
vaccinated people.

2. Which patients benefit from the use of O2 saturation monitors?
Source
The implementation of
remote home monitoring
models during the

Summary
•

Inclusion criteria for remote home monitoring may include:
o higher risk patients selected by e.g. age, comorbidities
o safety e.g. oxygen saturation levels and NEWS2 scores.
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Source
COVID-19 pandemic in
England9

Summary
•

Patients may be risk-stratified to determine frequency of
monitoring.

•

Patient populations considered appropriate for home monitoring:

Vindrola-Padros, et al.
April 2021
Remote home monitoring
(virtual wards) for
confirmed or suspected
COVID-19 patients: a
rapid systematic review10

o
o
o

Vindrola-Padros, et al.
June 2021

o
Remote management of
covid-19 using home
pulse oximetry and virtual
ward support1

•
•

Adult (over 18 years) patients with COVID-19 symptoms
(suspected and confirmed cases)
One model excluded patients over 65 years with significant
comorbidities.
One model excluded pregnant women and only included
patients with SpO2 above 92% at initial assessment.
Comorbidities mentioned with greater frequency were
hypertension, asthma and obesity.

UK guidelines recommend that assessment and monitoring of
breathless, unwell, or high-risk patients with suspected COVID-19
should include pulse oximetry.
Flowchart outlines a process for selecting patients for, and
supporting them in, a home oximetry and virtual ward service.

Greenhalgh, et al. March
2021
Remote patient
monitoring program for
hospital discharged
COVID-19 patients11

•

•
Gordon, et al. October
2020

Reengineering the
Discharge Transition
Process of COVID-19
Patients Using
Telemedicine, Remote
Patient Monitoring, and
Around-the-Clock
Remote Patient
Monitoring from the
Emergency Department
and Inpatient Units12

•

•

Patients were eligible for the remote monitoring program (including
pulse oximeter) if they had a diagnosis of COVID-19, were able to
activate a patient portal account, were being discharged home, and
were able to complete a survey in English or Spanish.
Exclusion criteria included:
o those aged <18 years
o comorbid highly symptomatic non-COVID conditions e.g.
advanced heart failure with dyspnea
o cognitive or behavioural health barriers
o conditions limiting ability to work with devices or lack of
working phone
o discharge to a facility.
Inclusion criteria are:
o adult patients >18 years
o oxygen saturation <92% during hospital stay
o patient discharged home
o patient reliability i.e. patient or family member able to use
pulse oximeter.
Patients discharged to a skilled nursing facility were excluded.
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Source

Summary

Kodama, et al. December
2020
An emergency system for
monitoring pulse
oximetry, peak expiratory
flow, and body
temperature of patients
with COVID-19 at home:
Development and
preliminary application13

•
•

Pulse oximetry monitoring is essential for identifying hypoxemia,
especially in the elderly and patients with comorbidities.
24 volunteers were selected for the study, including 12 COVID-19
positive patients with asymptomatic to mild disease over the age of
18 years.

Motta, et al. March 2021
Smartphone Biosensor
With App Meets FDA/ISO
Standards for Clinical
Pulse Oximetry and Can
Be Reliably Used by a
Wide Range of Patients14

•
•

Browne, et al. February
2021
e-CoVig: A Novel
mHealth System for
Remote Monitoring of
Symptoms in COVID-1915

Remote clinical pulse oximetry may support triage and initial
treatment of symptomatic COVID-19 patients.
Comorbidity exclusion criteria are as follows:
o coarctation of the aorta
o severe peripheral vascular disease
o severe anaemia
o severe sickle cell disease
o methemoglobinemia.

•

Remote monitoring system designed for mild or asymptomatic
patients at home or in isolated accommodations.

•

Home pulse oximetry was used to aid discharge from ED and avoid
hospital admission.
Inclusion criteria for discharge for home monitoring are:
o confirmed or suspected COVID-19
o oxygen saturation rate of 90-94%
o ability to use pulse oximeter correctly
o discharge decision by registrar or consultant.

Raposo, et al. May 2021
Analysis of an
Ambulatory Care
Pathway for Patients With
COVID-19 Utilising
Remote Pulse Oximetry
at a London District
General Hospital16

•

Kyriakides, et al. January
2021
A Novel Large Scale
Integrated Telemonitoring
Program for COVID-19 17
Shaw, et al. February
2021

•

•

Standardised criteria to determine which patients would receive a
pulse oximeter:
o age >75 years
o body mass index (BMI) >30 kg/m2
o history of chronic lung disease.
Criteria were adjusted with more data and experience e.g. with the
help of obstetrics and/or gynaecology (OB/GYN) physicians who
joined the program, a less restrictive set of criteria was created to
determine which OB patients should receive a device.
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Source
Novel Use of Home Pulse
Oximetry Monitoring in
COVID-19 Patients
Discharged From the
Emergency Department
Identifies Need for
Hospitalisation18

Summary
•

•

Shah, et al. August 2020
Using pulse oximetry to
monitor high-risk patients
with COVID-19 at home

•

19

Rodriguez November
2020
•
Home monitoring
reduced short stay
admissions in suspected
COVID-19 patients:
COVID-box project20

Inclusion criteria:
o age >18 years
o COVID-19 infection or suspected infection
o patient discharged to home
o resting oxygen rate >92% on discharge.
Exclusion criteria:
o admission to hospital or discharged to nursing facility
o pregnancy
o home oxygen use.
Pulse oximetry for patients with COVID-19 who are at higher risk
for severe disease:
o aged >65 years
o long-term care residents
o immunocompromised patients
o those with comorbidities (e.g. chronic lung disease or
moderate-severe asthma, chronic heart disease, severe
obesity, diabetes, chronic renal disease, hepatic disease).
Education and training provided on proper use of at-home device.

•

Home monitoring could be allocated to patients with suspected
COVID-19 with moderate symptoms or risk of worse prognosis due
to underlying comorbidities.

•

Eligible patients were adults discharge from ED with suspected
COVID-19.
Exclusion criteria include:
o oxygen saturation <92% at rest or <90% ambulatory
o heart rate >110 beats per minute
o inability to use device.

Dirikgil, et al. August
2021
Developing a pulse
oximetry home
monitoring protocol for
patients suspected with
COVID-19 after
emergency department
discharge21

•

Gootenberg, et al. May
2021
COVID-19-The impact of
variable and "low normal"
pulse oximetry scores on
Oximetry@Home
services and clinical
pathways: Confounding
variables?22

•

NHS England recommended home oximetry monitoring for patients
with mild COVID-19 symptoms at high risk of deterioration with
oxygen saturation >95%.

Harland, et al. June 2021
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Source
The use of telemonitoring
in managing the COVID
pandemic: a pilot
implementation study23

Summary
•

Pulse oximeters were provided to patients attending COVID-19
assessment centres who were fit for discharge but at risk of
deterioration.

•

Home oximetry is recommended for patients most at risk of poor
outcomes to monitor and identify ‘silent hypoxia’ and rapid
deterioration.
Criteria include:
o a diagnosis of COVID-19, and
o symptomatic aged 65 years or older; or
o symptomatic under 65 years and clinically extremely
vulnerable to COVID-19.

McKinstry, et al. August
2021
Grey literature
Pulse oximetry to detect
early deterioration of
patients with COVID-19
in primary and community
care settings24

•

NHS January 2021
COVID-19 clinical
management: living
guidance, 25 January
202125

•

World Health
Organization January
2021

•
•

Spotlight on virtual care:
COVID-19 remote
monitoring26

•

•

NSW Health June 2021
•

Home-care guidelines for
adult patients with mild
COVID-1927

Conditional recommendation for home pulse oximetry monitoring in
symptomatic patients at risk for severe disease who are not
hospitalised.
Must be part of a larger package of care including education and
follow-up.
No benefit for asymptomatic patients.
No evidence for use in special populations.
People with COVID-19 who meet all these criteria:
o Low or moderate acuity
o Assessed as suitable to undertake home monitoring based
on physical, mental, social, literacy and cognitive function
o Do not require hospital admission
o Willing to participate in home monitoring
Exclusions apply to some home remote monitoring services for
patients such as residential aged care facility residents.

A management plan will need to be put in place for people eligible for
home care. This should include considering the use of pulse-oximetry to
self-monitor oxygen saturation for patients at higher risk of complications.

Royal Australian College
of General Practitioners
(RACGP)
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3. Return and reuse of O2 saturation monitors
Source
Developing a pulse
oximetry home
monitoring protocol for
patients suspected with
COVID-19 after
emergency department
discharge21

Summary
•

After the seven-day follow-up period, all subjects were sent an
envelope with return postage to return the pulse oximeter device to
be cleaned and reused.

•

Patients were provided with a self-addressed stamped envelope for
return of pulse oximeter.

•

Decontaminate/clean pulse oximeters on return from a home care
setting and check before reuse.

•

Where possible, use disposable or dedicated equipment, including
pulse oximeters.
If equipment is shared, clean and disinfect between each patient.

Gootenberg, et al. May
2021
Remote patient
monitoring program for
hospital discharged
COVID-19 patients11
Gordon, et al. October
2020
Grey literature
Pulse oximetry to detect
early deterioration of
patients with COVID-19
in primary and community
care settings 24
NHS January 2021
COVID-19 clinical
management: living
guidance, 25 January
2021 25

•

World Health
Organization January
2021
COVID oximetry at home
toolkit: Procedure for
decontamination of
remote monitoring pack28

•
•
•

Pulse oximeter to be returned in zip-lock bag.
Member of staff to wear gloves and wash hands after cleaning
pulse oximeter with actichlor solution.
Pulse oximeter placed in new zip-lock bag for next patient.

Wessex Academic Health
Science Network, NHS
2021
To inform this brief, PubMed and Google searches were conducted using terms COVID-19 AND (pulse oximetry
OR oxygen saturation monitor) AND (vaccin* OR home monitoring OR remote) on 2 September 2021.
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