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Abstract 

Background  Remote patient monitoring implies continuous follow-up of health-related parameters of patients 
outside healthcare facilities. Patients share health-related data with their healthcare unit and obtain feedback (which 
may be automatically generated if data are within a predefined range). The goals of remote patient monitoring are 
improvements for patients and reduced healthcare costs.

The aim of this paper is to provide an overview of systematic reviews regarding remote patient monitoring 
for selected patient groups currently considered for the introduction of remote patient monitoring in Region Västra 
Götaland, Sweden. The selected sixteen patient groups were: patients with asthma, chronic obstructive pulmonary 
disease, children and adolescents with complex needs, children and adolescents with cystic fibrosis, children and ado-
lescents with periodic fever, elderly patients with multiple diseases, patients with eye diseases, heart failure, haema-
tological disease, hypertension, inflammatory bowel disease, neurorehabilitation, Parkinson’s disease, psoriasis, sleep 
apnea, and specialist maternity care. Outcomes considered in this overview were patient-relevant clinical benefits 
as well as risks.

Methods  A literature search for systematic reviews of clinical trials on remote patient monitoring in the selected 
patient groups was conducted by two information specialists, followed by assessment of relevance by a team of clini-
cal and methodological experts in Region Västra Götaland, Sweden. The methodological rigour of identified system-
atic reviews was assessed using QUICKSTAR – a tool for stepwise appraisal of systematic reviews. In a QUICKSTAR 
assessment, a level of at least five is considered a prerequisite for reliable conclusions regarding the question at issue.

Results  The literature search resulted in 4,049 hits, of which 84 SRs were considered relevant for the question at issue. 
A QUICKSTAR level of at least five was reached by 13 (15%) of the relevant systematic reviews. Some patient benefit 
of remote patient monitoring was reported for five patient groups (asthma, chronic obstructive lung disease, heart 
failure, hypertension, and elderly patients with multiple diseases). For four patient groups (children with complex 
needs, children with cystic fibrosis, specialist maternity care, and sleep apnea), systematic reviews of adequate quality 
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concluded that scientific evidence on clinical patient benefits of remote monitoring is very limited. For seven patient 
groups, no systematic reviews of sufficient quality were identified.

Conclusion  Clinical benefits and risks of remote patient monitoring as a replacement for, or in addition to, standard 
of care compared to standard of care (face-to-face visits) are poorly studied for most of the selected patient groups 
based on systematic reviews of acceptable quality. Patient-relevant clinical benefits are limited or impossible to evalu-
ate for most diagnoses based on currently available scientific information. Possible clinical risks and costs are poorly 
studied.

Keywords  Remote patient monitoring, Remote home monitoring, Telemonitoring, Systematic review

Summary box
What is already known on this topic – Development and 
implementation of remote patient monitoring is increas-
ing in many diagnosis groups, and clinical effects are 
described in a growing number of systematic overviews.

What this study adds – This overview identifies system-
atic reviews on remote patient monitoring in 16 patient 
groups with focus on clinical outcomes and provides a 
systematic assessment of the methodological rigour of 
these systematic reviews.

How this study might affect research, practice or pol-
icy – This overview highlights the need for further con-
trolled studies of patient-relevant clinical benefits and 
risks of remote patient monitoring and the need for 
methodological rigour when performing systematic 
reviews. A distinction is needed between using remote 
patient monitoring as a replacement and offering remote 
patient monitoring in addition to standard of care face-
to-face visits. Especially if remote patient monitoring is 
to replace face-to-face visits and to increase healthcare 
efficiency, further research on patient-relevant clinical 
benefits, patient risks, and the use of healthcare resources 
compared to standard of care is needed.

Background
Worldwide, healthcare is facing significant challenges due 
to factors such as an ageing population, increased sur-
vival rates from life-threatening diseases, and the grow-
ing burden of chronic illnesses [1–4]. These challenges 
have strained healthcare resources and led to the need 
for innovative solutions to prioritise and optimise lim-
ited resources while managing rising healthcare costs [5, 
6]. Digital health broadly refers to the use of information 
and communication technologies to deliver healthcare 
services remotely and help people monitor and manage 
their health and wellness [7]. It includes various hetero-
geneous technologies that allow information exchange, 
patient education, consultations, and delivery of care 
in multiple forms, tied together by remote healthcare 
resources delivery [8, 9]. Digital health technology, such 
as mobile apps, wearable devices, and sensors, is seen as 
a solution to provide sustainable care, reduce costs, and 

improve medical quality, accessibility, and quality of life 
[6, 10]. Furthermore, these technologies are increasingly 
explored as tools for supporting patient decision-making 
and self-care [11, 12].

Remote patient monitoring allows patients to monitor 
their health and medical conditions outside traditional 
healthcare facilities. It personalises recommendations 
and treatment based on health data generated by patients 
outside conventional clinical settings, thus transform-
ing healthcare delivery from synchronous face-to-face to 
remote and asynchronous [13]. Though recent techno-
logical advances have addressed some challenges, issues 
such as data privacy, security, management, scalability, 
regulations, and interoperability persist [9, 13]. Prior 
research has mainly focused on remote patient monitor-
ing within chronic conditions like diabetes, where it is 
expected to yield the most significant benefits [13].

Currently, remote patient monitoring is developed in 
many areas of healthcare, aiming for improved access 
to and quality of healthcare and increased efficiency of 
healthcare providers. In this paper, remote patient moni-
toring is defined as follows: patients located outside 
healthcare facilities (e.g., at home) measure or record 
specified health-related parameters that are digitally 
transferred to a healthcare unit, which in turn provides 
the patient with feedback on the reported data. The feed-
back may be automatically generated if the patient’s data 
are within a predefined range.

In the region Västra Götaland in Sweden, the intro-
duction of remote patient monitoring is considered in 
healthcare units providing care to patients with asthma, 
chronic obstructive pulmonary disease, children and 
adolescents with complex needs, children and adoles-
cents with cystic fibrosis, children and adolescents with 
periodic fever, elderly patients with multiple diseases, 
patients with eye diseases, heart failure, haematologi-
cal disease, hypertension, inflammatory bowel disease, 
neuro-rehabilitation, Parkinson’s disease, psoriasis, sleep 
apnea, and in specialist maternity care. These sixteen 
patient groups vary regarding their level of granular-
ity with some referring to specific conditions and others 
spanning over several different diagnoses.
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As described in the Model for Assessment of Tele-
medicine applications [14] assessment of telemedicine 
applications requires consideration of different aspects 
including the context and purpose of a telemedicine 
application, a multidisciplinary assessment of clinical 
effects but also patient perspectives, economic, organi-
sational, ethical, legal and other aspects. The focus cho-
sen in this overview is on the domains of safety and 
clinical effectiveness within this model for assessment.

As preparatory work for this overview, representa-
tives at clinical departments working with the selected 
patient groups were interviewed. Thirteen of the six-
teen departments intended to use remote patient 
monitoring to replace face-to-face visits offered in the 
current standard of care. In the remaining four clinical 
departments remote patient monitoring was consid-
ered an addition to standard of care.

The aim of this paper is an overview and assessment of 
the methodological rigour of systematic reviews regard-
ing remote patient monitoring, compared to standard of 
care, in selected patient groups. The overview focuses 
patient-relevant clinical outcomes. Preparatory work 
for this overview was performed and published at the 
regional Health Technology Assessment (HTA) centre 
in Region Västra Götaland, Sweden [15].

Methods
A comprehensive literature search and assessment 
of methodological rigour of systematic reviews (SRs) 
regarding remote patient monitoring compared to stand-
ard of care in the 16 selected patient groups, considered 
for remote patient monitoring in region Västra Götaland, 
was performed. Outcomes considered were clinical ben-
efits as well as risks. The project was conducted by a team 
of clinical and methodological experts in Region Västra 
Götaland, Sweden.

Population, Intervention, Comparison, and Outcome 
(PICO) were defined as presented in the eligibility crite-
ria in Table 1.

A search strategy was defined, and searches were con-
ducted by two information specialists (TS and KM) 
in PubMed, Cochrane Library, The International Net-
work of Agencies for Health Technology Assessment 
(INAHTA), and Swedish HTA websites in April 2022, 
with a limitation to SRs published from 2016 until April 
2022. An updated search in PubMed was performed in 
February 2023. The search strategy is provided in Appen-
dix 1. Independently, at least two project members 
assessed the relevance of identified abstracts and subse-
quently of full-text articles and decided in consensus on 
in- or exclusion of each publication based on the eligibil-
ity criteria provided in Table 1.

Table 1  Eligibility Criteria for the systematic reviews

Inclusion Exclusion

Population Population belonging to one or more of the fol-
lowing patient groups: patients with asthma, 
chronic obstructive pulmonary disease, children 
and adolescents with complex needs, children 
and adolescents with cystic fibrosis, children 
and adolescents with periodic fever, elderly 
patients with multiple diseases, patients with eye 
diseases, heart failure, haematological disease, 
hypertension, inflammatory bowel disease, neuro-
rehabilitation, Parkinson’s disease, psoriasis, sleep 
apnea, and specialist maternity care

Healthy population or patient population other than the selected patient 
groups

Intervention Remote patient monitoring defined as:
• Continuous follow-up of relevant health-related 
parameters of patients located outside healthcare 
facilities
• Measurements are taken by analogue or digi-
tal devices, and objective and/or subjective 
assessments are delivered digitally to the patient 
and a healthcare unit
• The healthcare unit provides the patient 
with feedback on the reported data (feedback may 
be automatically generated if data are within a pre-
defined range)
Remote patient monitoring may be offered 
as an add-on or replacement for standard of care

Other digital health interventions, such as:
• Health-related parameters measured and registered by the patient with-
out interaction with healthcare personnel
• Remote interaction with healthcare personnel without continuous digital 
transfer of health-related parameters
• Capturing health-related parameters for diagnostic purposes only

Comparator No remote patient monitoring (standard of care)

Outcomes Patient-relevant, clinical benefits and/or risks

Type of publication Systematic review
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Assessment of review methodology
The methodological rigour of included SRs was assessed 
independently by at least two project members (one with 
clinical background and one or two with expertise in 
health technology assessment) using QUICKSTAR, a tool 

for stepwise appraisal of SRs, developed by the Swedish 
Agency for Health Technology Assessment and Assess-
ment of Social Services (SBU 2023) (see Fig. 1).

1The excluded studies ought to be listed in the review 
or in an appendix, or at least in a text that summarizes 

Fig. 1  QUICKSTAR assessment tool. By courtesy of Swedish Agency for Health Technology Assessment and Assessment of Social Services (SBU). 
1.The excluded studies ought to be listed in the review or in an appendix, or at least in a text that summarizes the reason for exclusions. However, 
this information may be missing due to limitations regarding the number of words that are allowed in some journals. SBU therefore finds 
that systematic reviews that do not fulfil this criterion may have moderate risk of bias and usability. 2.It is important that a protocol, which also aligns 
with the later published review, was set before conducting the systematic review. However, systematic reviews that were published some time 
ago seldom provide protocols, due to the traditions back then. Therefore, SBU finds that systematic reviews that do not fulfil this criterion have 
moderate usability
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the reason for exclusions. However, this information may 
be missing due to limitations regarding the number of 
words  that are allowed in some journals. SBU therefore 
finds that systematic reviews that do not fulfil this crite-
rion may have moderate risk of bias and usability.

2It is important that a protocol, which also aligns with 
the later published review, was set before conducting 
the  systematic review. However, systematic reviews that 
were published some time ago seldom provide protocols, 
due  to the traditions back then. Therefore, SBU finds 
that systematic reviews that do not fulfil this criterion 
have moderate usability

Based on AMSTAR-1 [16, 17], this tool implies a sys-
tematic assessment in six steps, as outlined in Fig. 1. The 
aspects that are appraised correspond to those evalu-
ated in the AMSTAR-1 tool. The QUICKSTAR tool uses 
a stepwise assessment. Assessment with QUICKSTAR 
stops at the previous step if an SR does not fully meet the 
quality criteria of a step which offers an efficient approach 
to identifying SRs with sufficient quality. According to 
SBU who developed the tool, SRs not fulfilling the first 
step are considered not useful, and those reaching the 
fifth step and beyond can be used in health technology 
assessments with limited or no complementary work 
[18]. As shown in Fig. 1, the criterion of reaching the fifth 
step implies that essential quality criteria regarding the 
definition of the question at issue, the literature search, 
the risk of bias assessment, the adequacy of data synthe-
sis, the systematic evaluation of the level of evidence, and 
adequate phrasing of the conclusion reflecting the level 
of evidence are met. After an independent assessment, 
project members reached a consensus on their assess-
ment of each included SR and, if applicable, documented 
the rationale for stopping the QUICKSTAR process.

Data extraction and synthesis
For each patient group, the number of SRs and the 
QUICKSTAR evaluation of these are provided. As reach-
ing a QUICKSTAR level of at least five is considered nec-
essary for reliable conclusions, detailed information is 
restricted to SRs reaching these levels. Data extraction 
for these SRs was limited to the number of included stud-
ies, the number of included randomised clinical trials 
(RCTs), the number of patients, and the overall conclu-
sions as presented in the SR.

Results
Literature search
As shown in Fig. 2, the literature search resulted in 4049 
potentially relevant studies. Of these, 315 were read in 
full text to assess their relevance to our question (PICO). 
A total of 84 SRs were considered relevant, included, and 

subsequently assessed by QUICKSTAR (see Fig. 2 Prisma 
Flowchart).

QUICKSTAR assessment
Figure  3 shows the number of SRs reaching the differ-
ent QUICKSTAR levels in the 16 patient groups. Of the 
included 84 SRs, 13 (15%) reached a QUICKSTAR level 
of at least 5. Table 2 presents for each patient group how 
many of the included SRs reached a QUICKSTAR of at 
least 5, and which overall conclusions were reported in 
these SRs. More detailed information on the assessment 
of included SRs is presented in Appendix 2 and charac-
teristics of the SRs reaching a QUICKSTAR level of at 
least 5 are provided in Appendix 3.

In this figure, the size of the circle and the number 
to the right of the circle indicate the number of SRs for 
the respective patient group and QUICKSTAR level. A 
QUICKSTAR level of at least five (5) was considered a 
precondition for considering the overall conclusion of the 
SR to be reliable.

With 84 included SRs, the number of SRs for the 
selected patient groups was relatively high. However, SRs 
with a QUICKSTAR level of at least 5, a prerequisite for 
reliable conclusions, were only identified for nine of the 
16 patient groups. In total, this level was reached by 13 
(15%) of the included SRs. Only a few SRs (21 of 84) dif-
ferentiated whether the analysis concerned using remote 
patient monitoring as a replacement or an addition to the 
standard of care.

In sum, some patient benefits of remote patient moni-
toring were reported in five patient groups (asthma, 
chronic obstructive lung disease, heart failure, hyperten-
sion, and elderly patients with multiple diseases). For four 
patient groups (children with complex needs, children 
with cystic fibrosis, specialist maternity care, and sleep 
apnea), systematic reviews of adequate quality concluded 
that scientific evidence on patient benefits of remote 
monitoring is very limited. For seven patient groups, no 
systematic reviews of sufficient quality were identified.

Discussion
The aim of this paper was to provide an overview of the 
body of evidence regarding remote patient monitoring in 
16 patient groups based on SRs. As reported in previous 
literature, remote patient monitoring has mainly focused 
on chronic conditions like diabetes, where it is expected 
to yield the most significant benefits [13]. It is often high-
lighted as enabling patient decision-making and self-care 
[11, 12], and as such, it is suggested as a potential solu-
tion for current challenges facing healthcare in terms of 
costs, quality and accessibility [6, 10]. Based on an over-
view of SRs, this study contributes to previous research 
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by highlighting significant knowledge gaps regarding 
the benefits and risks of remote patient monitoring in 
the selected patient groups. Additionally, the overview 
underscores the need for methodological rigour when 
performing systematic reviews.

For the patient group asthma, two SRs were of ade-
quate quality. One of them, Kew et  al. [20], concluded 
that current evidence does not demonstrate any impor-
tant differences between face-to-face and remote asthma 
check-ups in terms of exacerbations, asthma control or 
quality of life. However, the authors state that current 
evidence is insufficient to rule out differences in efficacy 
and that safety is insufficiently studied. The other SR on 
asthma, Nousios et al. [21] reaching QUICKSTAR level 5, 

was inconclusive due to the heterogeneity of the included 
studies.

For the three patient groups, hypertension, COPD 
and elderly patients with multiple diseases, some patient 
benefits from add-on remote patient monitoring were 
reported in the SRs, reaching a QUICKSTAR level of 
at least 5. For hypertension, an individual patient data 
analysis conducted by Tucker et  al. [32] concluded that 
self-monitoring alone did not improve patients’ blood 
pressure. Yet they report that remote patient monitor-
ing combined with co-interventions such as patient 
education or titration of medication according to pro-
fessional advice, leads to clinically relevant reduction in 
blood pressure. For COPD, Janjua et  al. [24] conclude 

Fig. 2  Prisma Flowchart, from Page MJ et al. [19]
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that add-on remote patient monitoring reduced COPD-
related re-admissions compared to standard of care alone 
(moderate level of evidence). Yet, for the other clinical 
outcomes evaluated in this SR (exacerbations, quality of 
life and mortality) and the comparison of remote patient 
monitoring with standard of care, the authors deemed 
the level of evidence as very low. Another SR on the use 
of mobile application for monitoring of COPD [21] was 
inconclusive due to the heterogeneity of the material. 
Regarding remote patient monitoring in elderly with 
multiple diseases, Kraef et  al. [25] concluded that there 
is moderate evidence that remote patient monitoring, in 
addition to standard of care, probably improves disease 
control, e.g., blood pressure or diabetes control. How-
ever, they conclude that there may be little or no effect 
on patient-reported health status (low level of evidence).

In heart failure, Rebolledo et  al. [26] reports moder-
ate evidence that monitoring reduces the risk of heart 
failure-related hospitalisation, but findings that are not 
conclusive regarding mortality. This SR does not explic-
itly state whether monitoring was evaluated as a replace-
ment or add-on to the standard of care. Snellman et  al. 
[27] consider the material too heterogeneous to arrive at 
conclusions on patient benefits and risks.

For the other four patient groups for which SRs with a 
QUICKSTAR level of at least 5 were identified (children 
and adolescents with complex needs, children and ado-
lescents with cystic fibrosis, specialist maternity care, and 
sleep apnea), the SRs stated that scientific information to 
evaluate patient benefits of remote patient monitoring 

is very limited and do not address the question whether 
remote monitoring is similar or better than standard of 
care. For the remaining seven patient groups (children 
and adolescents with periodic fever, haematological dis-
eases, eye disorders, inflammatory bowel disease, Par-
kinson’s disease, psoriasis, and rehabilitation), no SR or 
none reaching QUICKSTAR level 5 was identified in this 
overview.

To sum up, based on an assessment with QUICKSTAR, 
a tool for assessment of the methodological rigour in 
SRs, we noted that only a few identified SRs in the field 
used established methods to provide reliable conclusions 
regarding the body of evidence. Most SRs that reach a 
QUICKSTAR level of 5 conclude that documentation of 
the benefits of remote patient monitoring added to the 
standard of care is limited. There is a shortage of reports 
on patient risks and evaluations of healthcare resource 
utilization costs. More studies and SRs utilizing estab-
lished methodologies are required to address this gap. 
The findings from this study suggest a substantial need 
for well-designed studies examining the clinical benefits 
and risks for patients within these chosen patient groups. 
In future research, it is important to clearly differentiate 
whether remote patient monitoring is offered as a com-
plement or replacement to conventional care, or whether 
a hybrid approach alternating remote and face-to-face 
care is used. In addition to addressing the gap identified 
in this paper regarding information on clinical benefits 
and risks, patient-reported outcomes and experiences are 

Fig. 3  Number of SRs by patient group and QUICKSTAR level. C&A:Children and adolescents, IBD: Irritable Bowel Disease, COPD: Chronic obstructive 
pulmonary disease
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Table 2  Summary by patient group – number of systematic reviews (SRs) included and number and overall conclusions of SRs 
reaching QUICKSTAR of at least 5

COPD Chronic obstructive pulmonary disease, RCT​ Randomized Clinical Trial, SR Systematic review
a A QUICKSTAR level ≥ 5 was considered a precondition for reliable overall conclusions in SRs (conclusions phrased with consideration of the risk of bias of included 

Patient group Number of 
SRs reaching 
QUICKSTAR​ 
level ≥ 5a /
Number of 
included SRs

Overall conclusions in SRs reaching QUICKSTAR of at least 5 1

Asthma 2/8b Kew et al. [20] included 6 RCTs (2100 patients). They concluded that current evi-
dence from randomised studies does not demonstrate any important differences 
between face-to-face and remote asthma check-ups in terms of exacerbations, 
asthma control or quality of life and that safety is insufficiently studied
Nousios et al. [21] included 12 RCTs (351 patients). They stated that heterogeneous 
and biased studies reporting conflicting results prohibit any conclusion on the effect 
of using apps for remote monitoring and feedback in asthma

Children and adolescents with complex needs2 1/8 Thabrew et al. [22] included five RCTs (463 patients) of low quality regarding the treat-
ment of depression/anxiety in populations with different diseases, concluding: Effects 
are uncertain, especially for children under ten years

Children and adolescents with cystic fibrosis 1/1 Toner et al. [23]did not identify any relevant RCTs regarding insulin therapy guided 
by continuous glucose monitoring systems in patients with cystic fibrosis-related 
diabetes

Children and adolescents with periodic fever 0/0 No relevant SR

Chronic obstructive lung disease 2/12b Janjua et al. [24]: Remote monitoring as replacement: 10 RCTs (2456 patients) very low 
level of evidence
Monitoring as add-on: Moderate evidence for remote monitoring reducing risk 
of COPD-related rehospitalisation (1 RCT (106 patients)). Very low level of evidence 
for other outcomes (8 RCTs, 1033 participants)
Nousios et al. [21] included 6 RCTs (351 patients). They stated that heterogeneous 
and biased studies reporting conflicting results prohibit any conclusion on the effect 
of using apps for remote monitoring and feedback in COPD

Elderly patients with multiple diseases3 1/6 Kraef et al. [25] include 6 RCTs in populations with different combinations of diseases 
(699 patients) concluding that there is moderate evidence for improvement in meas-
ures of disease control, yet there may be little or no effect on patient-reported health 
status (low level of evidence)

Eye disease 0/2 No relevant SR reaching QUICKSTAR ≥ 5

Haematological disease 0/0 No relevant SR

Heart failure 2/16 Rebolledo et al. [26] included 19 RCTs (meta-analyses with up to 4375 patients) 
comparing monitoring (unclear whether as add-on or replacement) with usual care. 
They report a moderate level of evidence that monitoring reduces the risk of heart 
failure-related hospitalisation, non-statistically significant reduction in mortality risk, 
and variable results regarding different measures of Quality of Life
Snellman et al. [27] including 13 RCTs (2636 patients) conclude: Heterogeneous 
material with very low level of evidence such that no conclusions on patient benefits 
and risks can be drawn

Hypertension 1/11c Tucker et al. (2017), an individual patient data analysis with 15 RCTs (6300 patients), 
several with low risk of bias, concluding: On its own self-monitoring has no benefits, 
yet when combined with co-interventions leads to small but clinically relevant reduc-
tion in blood pressure

Inflammatory bowel disease 0/0 No relevant SR

Parkinson’s disease 0/1 No relevant SR reaching QUICKSTAR ≥ 5

Psoriasis 0/0 No relevant SR

Rehabilitation 0/0 No relevant SR

Sleep apnea 1/3 Murphie et al. [28] includes 5 studies (269 patients) concluding that there is very 
limited information and no definite evidence of effectiveness nor risks

Specialist maternity care 3/18c Three SRs concluding that there is low or very low certainty of evidence
Ashworth et al. [29] SR on pregnant women with hypertension (1 RCT, 154 patients)
Moy et al. [30] SR on pregnant women with pre-existing type 2 diabetes mellitus (2 
RCTs, 43 patients)
Raman et al. [31] SR on pregnant women with pregnancy-related diabetes mellitus (5 
RCTs, 478 patients)
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important to investigate in line with the model for assess-
ment of telemedicine applications [14].

Limitations
The present overview has several limitations. A key 
challenge is the generalizability of the results of the 
studies included in the SRs, and thus of the SRs as 
well as of the present overview. Remote patient moni-
toring can be provided in a wide variety of ways, e.g., 
with different selections of health-related parameters, 
modes and frequencies of measurement, frequency 
and method for reviewing patients’ data, procedures, 
and frequency of feedback to patients. Furthermore, 
the target population offered remote patient monitor-
ing can differ between studies. Also, it is important to 
consider the healthcare context of usage: whether the 
method represents an additional procedure to comple-
ment conventional care or replace face-to-face visits in 
routine care. It is noted that remote patient monitor-
ing may be used in a broad range of scenarios including 
hybrid approaches combining conventional face-to-face 
visits, with remote care by digital visits and remote 
patient monitoring. All these aspects challenge the gen-
eralizability of observations.

The present overview aimed to span several patient 
groups and was based on SRs rather than primary stud-
ies. Thus, this implies that the present overview is limited 
by the methodology and definitions of the included SRs, 
which often included studies with heterogeneous popula-
tions and or heterogeneous ways of remote patient moni-
toring. Furthermore, this overview does not reflect the 
most recent primary studies.

The scope of this overview was limited to clinical 
patient-relevant outcomes. Note, that in line with the 
model for assessment of telemedicine applications [14, 
33] other aspects as patient satisfaction, healthcare pro-
fessionals’ perspective, organizational and economic 
aspects are decisive factors to be considered when assess-
ing and evaluating remote patient monitoring. These 
were out of scope for the present overview.

Conclusion
For most patient groups considered in this overview, 
remote monitoring as a replacement for or as an addi-
tion to face-to-face visits compared to standard of care is 
poorly studied according to SRs using established evalu-
ation methods. According to these reviews, patients’ 

clinical benefits are for most patient groups limited or 
impossible to evaluate based on currently available sci-
entific information. Resource needs and possible clinical 
risks, especially for the scenario of remote monitoring 
replacing face-to-face visits in the standard of care are 
poorly studied in the SRs.

Abbreviations
COPD	� Chronic obstructive pulmonary disease
HTA	� Health Technology Assessment
INAHTA	� International Network of Agencies for Health Technology 

Assessment
IBD	� Irritable Bowel Disease,
PICO	� Population, Intervention, Comparison, and Outcome
RCT​	� Randomized Clinical Trial
SBU	� Swedish Agency for Health Technology Assessment and Assess-

ment of Social Services
SR	� Systematic review

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s12913-​025-​12292-w.

Supplementary Material 1.

Supplementary Material 2.

Supplementary Material 3.

Acknowledgements
The authors are grateful to the following project members in the original 
HTA project who, as clinical experts, evaluated the relevance of papers in 
relation to eligibility criteria and assessed the methodological rigour based 
on QUICKSTAR. Marie Andersson, Nurse, Department of Internal Medicine, 
Södra Älvsborg Hospital, Borås, Sweden. Jonas Blank, Nurse, Head of Depart-
ment, NU Hospital Group, Trollhättan, Sweden. Lars Gelander, Consultant, 
Child Health Services, Medical advisor, Region Västra Götaland, Sweden Jenny 
Gunnarsson, Consultant, Gastroenterology, Department of Internal Medicine, 
Sahlgrenska University Hospital, Gothenburg, Sweden Gudrun Greim, 
Specialist, General Practice, Head of Department, Närhälsan online, Sweden 
Maria Frick Miles, Nurse, Development Manager, Skaraborg Hospital, Skövde, 
Sweden Krister Fröjdh, Physician, Department of Ophthalmology, NU Hospital 
Group, Uddevalla, Sweden Per Wekell, Consultant, Department of Pediatrics, 
NU Hospital Group, Uddevalla, Sweden Karin Olsson, Development Manager, 
Department of Dermatology and Venereology, Sahlgrenska University Hos-
pital, Gothenburg, Sweden Peter Puhlmann, Physician, Head of Department, 
NU Hospital Group, Trollhättan, Sweden Karin Rydenman, Specialist Physician, 
Department of Pediatrics, NU Hospital Group, Uddevalla, Sweden Christian 
Scharenberg, Consultant, Hematology, Skaraborg Hospital, Skövde, Sweden 
Marcus Svedberg, Consultant, Pediatrics, University of Gothenburg, Institute of 
Clinical Sciences; The Queen Silvia Children’s Hospital, Sahlgrenska University 
Hospital, Gothenburg, Sweden Anna Åberg, Head of Unit, Speech Therapy and 
Sleep Clinic, NU Hospital Group, Trollhättan, Sweden

Authors’ contributions
The first author, CW, drafted the initial manuscript. CW and HVH made 
equally substantial contributions to the design of the study and finalizing the 
manuscript. All authors (CW, HE, MF, LJ, KM, GM, ON, KQ, HS, TS and HVH) were 
involved in the acquisition, analysis and interpretation of data, as well as revis-
ing the manuscript critically for important intellectual content, and have read 
and approved the final manuscript.

studies and the level of evidence)
b One of these publications was relevant both for the patient group asthma and chronic obstructive lung disease
c One of these publications was relevant both for the patient group hypertension and specialist maternity care

Table 2  (continued)

https://doi.org/10.1186/s12913-025-12292-w
https://doi.org/10.1186/s12913-025-12292-w


Page 10 of 11Wartenberg et al. BMC Health Services Research          (2025) 25:133 

Funding
Open access funding provided by University West. No financial relationship to 
declare.

Data availability
All data generated or analysed during this study are included in this article 
and its Supplementary information files.

Declarations

Ethics approval and consent to participate
Ethics approval was not required for this study as the overview draws on 
articles that have already been published. No intervention or processing of 
sensitive personal data was made, according to the Swedish law in §§ 3–4 
of the act concerning the Ethical Review of Research Involving Humans (SFS 
2003:460). Interview participants received written and oral information about 
the project and were included after informed consent. After the interview, 
they were asked to confirm the correctness of minutes from the interview and 
consented to use of this information in a publication. All methods in this study 
were carried out in accordance with relevant guidelines and regulations in the 
Helsinki Declaration on research involving humans.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1 Region Västra Götaland, HTA-Centrum, Sahlgrenska University Hospital, Goth-
enburg, Sweden. 2 Department of Obstetrics and Gynecology, Region Västra 
Götaland, Sahlgrenska University Hospital, Gothenburg, Sweden. 3 Depart-
ment of Respiratory Medicine and Allergology, Region Västra Götaland, 
COPD Center, Sahlgrenska University Hospital, Gothenburg, Sweden. 4 Region 
Västra Götaland, Sahlgrenska University Hospital, Medical library, Gothen-
burg, Sweden. 5 Department of Molecular and Clinical Medicine, Institute 
of Medicine, Sahlgrenska Academy, University of Gothenburg, Gothenburg, 
Sweden. 6 Department of Medicine and Emergency Mölndal, Region Västra 
Götaland, Sahlgrenska University Hospital, Gothenburg, Sweden. 7 Department 
of Medicine Geriatrics and Emergency Medicine, Region Västra Götaland, 
Sahlgrenska University Hospital/Östra Hospital, Gothenburg, Sweden. 8 Region 
Västra Götaland, Egenmonitoreringscenter, Närhälsan, Gothenburg, Sweden. 
9 Department of Planning and Development, Region Västra Götaland, NU 
Hospital Group, Trollhättan, Sweden. 10 Department of Informatics, School 
of Business, Economics and IT, University West, Trollhättan, Sweden. 

Received: 1 December 2023   Accepted: 16 January 2025

References
	1.	 Beard JR, Officer A, De Carvalho IA, Sadana R, Pot AM, Michel J-P, Lloyd-

Sherlock P, Epping-Jordan JE, Peeters GG, Mahanani WR. The World report 
on ageing and health: a policy framework for healthy ageing. The lancet. 
2016;387(10033):2145–54.

	2.	 Leonardsen ACL, Hardeland C, Helgesen AK, Grøndahl VA. Patient 
experiences with technology enabled care across healthcare settings- a 
systematic review. BMC Health Services Research. 2020;20(1):779.

	3.	 Maresova P, Javanmardi E, Barakovic S, BarakovicHusic J, Tomsone S, 
Krejcar O, Kuca K. Consequences of chronic diseases and other limita-
tions associated with old age - a scoping review. BMC Public Health. 
2019;19(1):1431.

	4.	 OECD/European Union (2022), Health at a Glance: Europe 2022: State of 
Health in the EU Cycle, OECD Publishing, Paris. https://​doi.​org/​10.​1787/​
50743​3b0-​en.

	5.	 Stoumpos AI, Kitsios F, Talias MA: Digital Transformation in Healthcare: 
Technology Acceptance and Its Applications. International Journal of 
Environmental Research and Public Health 2023, 20(4).

	6.	 Dwivedi R, Mehrotra D, Chandra S. Potential of Internet of Medical Things 
(IoMT) applications in building a smart healthcare system: A systematic 
review. J Oral Biol Craniofac Res. 2022;12(2):302–18.

	7.	 Edmunds M. Promoting consumer engagement in health and health 
care. In: Edmunds M, Hass C, Holve E, editors. Consumer informatics and 
digital health. Cham: Springer; 2019. p. 3-24. Available from: https://​doi.​
org/​10.​1007/​978-3-​319-​96906-0_1.

	8.	 Pang L, Liu H, Liu Z, Tan J. Zhou L-y, Qiu Y, Lin X, He J, Li X, Lin S: Role of 
Telemedicine in Inflammatory Bowel Disease: Systematic Review and 
Meta-analysis of Randomized Controlled Trials. J Med Internet Res. 
2022;24(3):e28978.

	9.	 Wu, Cong MDa; Wu, Zixiang MDb; Yang, Lingfei MDa; Zhu, Wenjun 
MDa; Zhang, Meng MDa; Zhu, Qian MDa; Chen, Xiaoying MDa; Pan, 
Yongmiao MDa,∗. Evaluation of the clinical outcomes of telehealth 
for managing diabetes: A PRISMA-compliant meta-analysis. Medicine. 
2018;97(43):e12962. https://​doi.​org/​10.​1097/​MD.​00000​00000​012962.

	10.	 Gellerstedt M. The digitalization of health care paves the way for 
improved quality of life? Journal of Systemics, Cybernetics and Informat-
ics. 2016;14(5):1–10.

	11.	 Peyroteo M, Ferreira IA, Elvas LB, Ferreira JC, Lapão LV. Remote Monitor-
ing Systems for Patients With Chronic Diseases in Primary Health Care: 
Systematic Review. JMIR Mhealth Uhealth. 2021;9(12):e28285.

	12.	 Totten AM, Womack DM, Eden KB, McDonagh MS, Griffin JC, Grusing S, 
Hersh WR. Telehealth: Mapping the Evidence for Patient Outcomes From 
Systematic Reviews [Internet]. Rockville (MD): Agency for Healthcare 
Research and Quality (US); 2016.

	13.	 Yang P, Xu L. The Internet of Things (IoT): Informatics methods for IoT-
enabled health care. J Biomed Inform. 2018;87:154–6.

	14.	 Kidholm K, Ekeland AG, Jensen LK, Rasmussen J, Pedersen CD, Bowes A, 
Flottorp SA, Bech M. A model for assessment of telemedicine applica-
tions: mast. Int J Technol Assess Health Care. 2012;28(1):44–51.

	15.	 Vallo Hult H, Elden H, Frerichs M, Gelander L, Greim G, Jivegård L, et al. 
Egenmonitorering : evidenskartläggning genom sammanställning av 
systematiska översikter för utvalda diagnosgrupper [Internet]. Göteborg: 
Sahlgrenska Universitetssjukhuset, HTA-centrum; 2023. Available from: 
https://​urn.​kb.​se/​resol​ve?​urn=​urn:​nbn:​se:​hv:​diva-​20767.

	16.	 Shea BJ, Bouter LM, Peterson J, Boers M, Andersson N, Ortiz Z, Ramsay T, 
Bai A, Shukla VK, Grimshaw JM. External validation of a measurement tool 
to assess systematic reviews (AMSTAR). PLoS ONE. 2007;2(12):e1350.

	17.	 Shea BJ, Grimshaw JM, Wells GA, Boers M, Andersson N, Hamel C, Porter 
AC, Tugwell P, Moher D, Bouter LM. Development of AMSTAR: a measure-
ment tool to assess the methodological quality of systematic reviews. 
BMC Med Res Methodol. 2007;7(1):10.

	18.	 Statens beredning för medicinsk och social utvärdering [SBU]. QUICK-
STAR: A tool to synoptically assess the methodological quality (risk of 
bias) of systematic reviews [Internet]. Stockholm: SBU; [cited 2025 Jan 
22]. Available from: https://​www.​sbu.​se/​conte​ntass​ets/​4595b​dd768​d44f5​
a9c37​f8f1d​718b8​d7/​quick​star.​pdf.

	19.	 Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow 
CD, Shamseer L, Tetzlaff JM, Akl EA, Brennan SE, et al. The PRISMA 2020 
statement: an updated guideline for reporting systematic reviews. BMJ. 
2021;372: n71.

	20.	 Kew KM, Cates CJ. Home telemonitoring and remote feedback between 
clinic visits for asthma. The Cochrane database of systematic reviews. 
2016;2016(8):Cd011714.

	21.	 Nousios P, Snellman A, Ahlzén R. En systematisk översikt kring hälsoappar 
för monitorering och feedback vid astma och kroniskt obstruktiv lung-
sjukdom (KOL) [A systematic review of mobile applications for monitor-
ing and feedback in asthma and chronic obstructive pulmonary disease 
(COPD)]. Örebro: HTA-enheten Camtö; 2022. HTA-rapport 2022:54.

	22.	 Thabrew H, Stasiak K, Hetrick SE, Wong S, Huss JH, Merry SN. E-Health 
interventions for anxiety and depression in children and adolescents 
with long-term physical conditions. Cochrane Database Syst Rev. 
2018;8(8):CD012489. https://​doi.​org/​10.​1002/​14651​858.​CD012​489.​pub2.

	23.	 Toner A, McCloy A, Dyce P, Nazareth D, Frost F. Continuous glucose moni-
toring systems for monitoring cystic fibrosisrelated diabetes. Cochrane 
Database Syst Rev. 2021;11(11):CD013755. https://​doi.​org/​10.​1002/​14651​
858.​CD013​755.​pub2.

	24.	 Janjua S, Carter D, Threapleton CJ, Prigmore S, Disler RT. Telehealth inter-
ventions: remote monitoring and consultations for people with chronic 

https://doi.org/10.1787/507433b0-en
https://doi.org/10.1787/507433b0-en
https://doi.org/10.1007/978-3-319-96906-0_1
https://doi.org/10.1007/978-3-319-96906-0_1
https://doi.org/10.1097/MD.0000000000012962
https://urn.kb.se/resolve?urn=urn:nbn:se:hv:diva-20767
https://www.sbu.se/contentassets/4595bdd768d44f5a9c37f8f1d718b8d7/quickstar.pdf
https://www.sbu.se/contentassets/4595bdd768d44f5a9c37f8f1d718b8d7/quickstar.pdf
https://doi.org/10.1002/14651858.CD012489.pub2
https://doi.org/10.1002/14651858.CD013755.pub2
https://doi.org/10.1002/14651858.CD013755.pub2


Page 11 of 11Wartenberg et al. BMC Health Services Research          (2025) 25:133 	

obstructive pulmonary disease (COPD). Cochrane Database Syst Rev. 
2021;7(7):CD013196. https://​doi.​org/​10.​1002/​14651​858.​CD013​196.​pub2.

	25.	 Kraef C, van der Meirschen M, Free C. Digital telemedicine interventions 
for patients with multimorbidity: a systematic review and meta-analysis. 
BMJ Open. 2020;10(10):e036904.

	26.	 Rebolledo Del Toro M, Herrera Leano NM, Barahona-Correa JE, Munoz 
Velandia OM, Fernández Ávila DG, García Peña ÁA. Effectiveness of 
mobile telemonitoring applications in heart failure patients: systematic 
review of literature and meta-analysis. Heart Fail Rev. 2023;28(2):431–52.

	27.	 Snellman A, Pellas U, Lagrange D, Olsson L, Ahlzén R: En systematisk 
översikt kring hälsoappar för monitorering och distansbehandling vid 
kronisk hjärtsvikt. In., vol. HTA-rapport 2022:5. Örebro: Region Örebro län, 
Universitetssjukhuset Örebro, HTA-enheten Camtö; 2022.

	28.	 Murphie P, Little S, McKinstry B, Pinnock H. Remote consulting with 
telemonitoring of continuous positive airway pressure usage data for 
the routine review of people with obstructive sleep apnoea hypopnoea 
syndrome: a systematic review. J Telemed Telecare. 2019;25(1):17–25.

	29.	 Ashworth DC, Maule SP, Stewart F, Nathan HL, Shennan AH, Chappell LC. 
Setting and techniques for monitoring blood pressure during pregnancy. 
Cochrane Database Syst Rev. 2020;8(8):CD012739. https://​doi.​org/​10.​
1002/​14651​858.​CD012​739.​pub2.

	30.	 Moy FM, Ray A, Buckley BS, West HM. Techniques of monitoring blood 
glucose during pregnancy for women with preexisting diabetes. 
Cochrane Database Syst Rev. 201711;6(6):CD009613. https://​doi.​org/​10.​
1002/​14651​858.​CD009​613.​pub3. Update in: Cochrane Database Syst Rev. 
2019;5:CD009613. https://​doi.​org/​10.​1002/​14651​858.​CD009​613.​pub4.

	31.	 Raman P, Shepherd E, Dowswell T, Middleton P, Crowther CA. Different 
methods and settings for glucose monitoring for gestational diabetes 
during pregnancy. Cochrane Database Syst Rev. 2017;10(10):CD011069. 
https://​doi.​org/​10.​1002/​14651​858.​CD011​069.​pub2.

	32.	 Tucker KL, Sheppard JP, Stevens R, Bosworth HB, Bove A, Bray EP, Earle 
K, George J, Godwin M, Green BB. Self-monitoring of blood pressure in 
hypertension: a systematic review and individual patient data meta-
analysis. PLoS Med. 2017;14(9):e1002389.

	33.	 Van Tiem J, Wirtz E, Suiter N, Heeren A, Fuhrmeister L, Fortney J, Reis-
inger H, Turvey C. The Implementation of Measurement-Based Care 
in the Context of Telemedicine: Qualitative Study. JMIR Ment Health. 
2022;9(11):e41601.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1002/14651858.CD013196.pub2
https://doi.org/10.1002/14651858.CD012739.pub2
https://doi.org/10.1002/14651858.CD012739.pub2
https://doi.org/10.1002/14651858.CD009613.pub3
https://doi.org/10.1002/14651858.CD009613.pub3
https://doi.org/10.1002/14651858.CD009613.pub4
https://doi.org/10.1002/14651858.CD011069.pub2

	Clinical benefits and risks of remote patient monitoring: an overview and assessment of methodological rigour of systematic reviews for selected patient groups
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 

	Summary box
	Background
	Methods
	Assessment of review methodology
	Data extraction and synthesis

	Results
	Literature search
	QUICKSTAR assessment

	Discussion
	Limitations
	Conclusion
	Acknowledgements
	References


