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Abstract

Background: The literature supporting telehealth management is growing, accelerated by the COVID pan-
demic. We hypothesize that there are risks of adverse events associated with telehealth interventions.
Methods: A review of PubMed (including MEDLINE), Embase, ISI (Web of Science), VHL/GHL, Scopus,
ScienceDirect, and PsycINFO (January 1, 1960 to March 1, 2021) was conducted for all adverse events asso-
ciated with telehealth. This systematic review and meta-analyses were performed according to the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines.

Results: The systematic review included 78 studies, of which eight were included in the quantitative synthesis
and two meta-analyses were conducted. Telehealth was associated with a 40% lower mortality risk among
patients with heart failure compared to traditional care. Telemonitoring was also associated with a lower mor-
tality risk compared to usual care, with a pooled relative risk of 0.60 (95% confidence interval [CI]: 0.43-0.84) in the
random-effects meta-analysis. Among patients with heart implants, telemonitoring was associated with a 35%
lower mortality risk compared to traditional care. Overall, telehealth was not associated with an increased
number of adverse events compared to traditional healthcare methods in the randomized controlled trials
included in the review. However, there remains a need for additional studies with consistent outcome assess-
ments to complement the existing literature.

Conclusions: While randomized clinical trials (RCTs) of telehealth interventions demonstrate enhanced patient
outcomes in several studies and pave the way to evidence-based practice, the heterogeneity of the research
questions suggests an important need for more complementary studies with consistent outcome assessments.
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to adapt quickly when faced with a global pandemic

crisis. Many countries shifted to widespread health-
care provision by utilizing telephone and video consults
as in-person patient visits became limited and medical
offices were forced to close to maintain social distanc-
ing.* Telehealth is defined as the delivery and facilitation
of health and health-related services, including medical
care, provider and patient education, health information
services, and self-care via telecommunications and digi-
tal communication technologies.? Healthcare provision

In 2020, those providing healthcare were compelled
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through telehealth includes telephone support, messag-
ing, internet-based approaches, and remote monitoring.?
It is important to distinguish telehealth and telemedicine
as telemedicine is considered a subset of telehealth and
strictly refers to the provision of clinical health care ser-
vices using communication technology. During 2020,
there was a massively increased demand for telehealth
services across 50 countries most affected by COVID-19,
highlighting the need to scale up telehealth capabilities.®
Perle and colleagues recently reviewed the positive
effects of telehealth interventions for treating patients
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who cannot pursue mental health services.® Similarly,
another systematic review reported improved clinical
and medication use outcomes, high patient satisfac-
tion, and cost savings mainly through averting travel
and preventing drug-related adverse issues.” These find-
ings suggest that telehealth has a neutral to positive
effect on patient safety and outcomes.®? However, these
benefits do not come without challenges that can be
hard to quantify. For healthcare providers, challenges
to adopting telehealth systems are a combination of
operational, patient, and state-level insurance policy,
privacy, and data security factors. From a patient’s
perspective, the barriers to telehealth adoption include
data quality, reimbursement issues with insurance pro-
viders, privacy concerns, as well as patient technology
barriers.® On the other hand, the literature reports sig-
nificant risks of telehealth utilization and potential
abuse issues that could compromise the safety and trust
of patients.

Therefore, the aim of this study was to systematically
review telehealth interventions that were tested in ran-
domized clinical trials and aimed to improve patient care
while evaluating the overall effects of these interventions
across different health conditions.

Methods

Data sources

We searched for English-language studies (January 1,
1960 and March 1, 2021) in accordance with Preferred
Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines published using the
following full-text databases: PubMed (including
MEDLINE), Embase, ISI (Web of Science), VHL/
GHL, Scopus, ScienceDirect, and PsycINFO. Search
terms included “telehealth” and “telemedicine.”
However, throughout this paper, only the term tele-
health will be used. The protocol for the systematic
review was registered in the PROSPERO database
under the registration number CRD42021253656.
Table 1 provides a detailed listing of search terms and
the strategy utilized.

Study Selection

The search strategy aimed to define the generic exposure
(using keywords referring to telehealth techniques) and
the outcome of interest (using keywords referring to either
pre-defined adverse events [AE] or other events that are
considered adverse per se). Two experienced and trained
reviewers (AP and YA) independently assessed the inclusion
eligibility of the retrieved studies. Studies were included if
they were a randomized controlled trial (RCT) investigating
telehealth use, reporting adverse events associated with tele-
health usage, and were written in English (Table 2). After
retrieving the articles from the electronic databases and after
removing duplicates, titles and abstracts were reviewed by two
reviewers independently (AP and YA). Additionally, a third
reviewer (FC) was consulted to resolve conflicts and make a
final decision. After this step, the full-text screening was per-
formed by AP and YA, in a similar manner. Finally, to iden-
tify potentially missed but relevant publications, we manually
screened the reference lists of all included studies.

We identified a total of 5,144 citations—1,189 were in
PubMed, 487 in Embase, 912 in World of Science, 814 in
Scopus, 1,003 in ScienceDirect, and 739 were in PsycINFO.
After removing duplicates (3,760), a total of 1,384 articles
were screened for their title and abstract. There were 1,071
articles excluded for either topic irrelevancy (n = 1,037) or
lack of availability of full-text articles (n = 34), leaving 313
articles for a full-text scan. Of those, 83 were deemed ineligi-
ble due to study design (not a RCT), 124 articles assessed no
outcomes of interest, five were written in a language other
than English, 31 used a tool not classified as telehealth (those
based on telephone calls or telephone triage), 18 used pro-
tocols or sole descriptions of the study project/intervention
tool, 10 were literature reviews, nine were either secondary
research or had only abstracts available and one did not
report the outcomes in both groups. Additionally, 354 arti-
cles were identified by manual review, out of which 46 studies
were included in the qualitative synthesis (Figure 1). Thus,
the final set consisted of 78 published studies that underwent
a full text abstraction including the qualitative synthesis. Out
of them, eight were included in the quantitative synthesis as
well, resulting in two meta-analyses.

Tuble 1. Detailed journal databases keyword search strategy of the electronic database

Search Keywords

1) Generic Exposure of Interest

(Telecare [mh] OR telehealth [mh] OR telemed* [mh] OR tele-homecare[tiab] OR telenursing [tiab] OR (health AND videophone[tiab]) OR (health
AND video visit [tiab]) OR (health AND virtual visit[ tiab]) OR(health AND televise* [tiab]) OR (telecommunication AND health [tiab]) OR eHealth [tiab]

OR telerehab* [tiab] OR teleradiology [tiab] OR telepath* [tiab])

2) Outcome of Interest

(patient risk [tiab] OR patient safety [tiab] OR patient harm [tiab] OR medical error [tiab] OR medical liability [tiab] OR medical hazard [tiab] OR medical

risk [tiab] OR adverse event [tiab] OR adverse incident [tiab])

2
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Tuable 2. Inclusion and exclusion criteria

Identifying Adverse Health Outcomes

Include

Exclude

Patient population Any patient population

Intervention & comparator
patient management

None

Telehealth usage in any medical discipline for No usage of any telehealth tool in some capacity for

the experimental group

Studies reporting adverse events associated with  No report of any adverse events

Any other design that is not an RCT

Outcomes

telehealth usage in any medical discipline
Study design Randomized Control Trials (RCTs)
Limits English language only
Timespan From 1960 until March 2021

o
_S Records identified from: Records removed before
‘g’ PubMed (n = 1189) screening:
(] Embase (n = 912) > Duplicate records removed (n
k= World of Science (n = 814) =2180)
S Scopus (n = 1003)
I
)
Records screened »| Records excluded
(n=1738) (n=1071)
v
Reports sought for retrieval .| Reports not retrieved
= (n=667) 7l (n=43)
=
[
5
& A4
Reports assessed for eligibility | Reports excluded:
(n =624) "1 e Not a Randomized Controlled
Trial (n = 183)
* Not written in English
language (n = 31)
* Not peer reviewed (n = 14)
* Not original research
— reporting the results of a trial
y (n=123)
- * Phone-based interventions (n
3 Studies included in review =177)
3 (n=78) « No outcome of interest (n =
£ 126)

Fig 1. Identification of studies via databases and registers.

Quality Assessment of Studies

The quality of the included studies was assessed by using
the revised Risk of Bias 2 tool (RoB2) developed by the
Cochrane Collaboration and modified to ensure standard-
ized scoring.!® The methodological quality was assessed
by searching for selection bias, performance bias, attrition
bias, and detection bias evidence. Methodological quality
assessed regarding the blinding of participants in the stud-
ies was not included as a quality criterion because it was
not possible to adequately blind participants in the con-
text of telehealth interventions. We considered the scoring
points relating to the blinding of the participants/person-
nel to be at low risk of bias for the reported outcomes
that were based on objective measurements. In addition,

Citation: Telehealth and Medicine Today 2023, 8: 415 - https://doi.org/10.30953/thmt.v8.415

some studies reported only the rates of AEs, without per-
forming additional statistical tests, and thus the points
attributed to the appropriateness of the statistical analy-
sis were graded as being “positive” or at low risk of bias.
The decision about whether the criteria were fulfilled was
resolved by the discussion of two independent reviewers
(AP and YA), and any disagreement was resolved by a
decision with a third senior investigator (FC).

Quality of the Included Studies

The overall methodological quality of the studies was
moderate. The overall risk of bias in the included studies
is presented in Figure 1. This review included 78 RCTs,
of which 70 were parallel designed, three were crossover
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RCTs, and five were cluster RCTs. Among parallel-de-
signed RCTs, 38 studies were evaluated as having an over-
all low risk of bias, 17 as posing some concerns, and the
remaining 15 as having a high risk of bias.

Among crossover RCTs, two were judged as having an
overall low risk of bias, and one as having a high risk.
Finally, of the five cluster RCTs, three were evaluated as
having an overall high risk of bias, while one was judged
to have a low risk for bias and one RCT had serious
concerns.

Data Extraction

The data from the eligible studies were independently
extracted by two reviewers (AP and YA) using a standard-
ized tabulated form containing the following columns: (1)
name of the first author, (2) geographical context, (3)
study aim, (4) duration of the intervention/follow-up,
(5) type of the telehealth tool applied, (6) number and
description of study arms, (7) description of the study
population, (8) the number of patients according to the
study group based on the randomization and completion
of the study, (9) outcomes specifically for the intervention
and the control group (the rate of AEs, hospitalization,
re-admission, and similar), and (10) significance of the
test reported or the comments on the observed results.

Data Synthesis and Analysis

A meta-analysis of sufficiently homogenous studies
was conducted. Homogenous studies were defined as
those that measured the same outcomes at the same fol-
low-up point in both intervention and control groups
and included the same patient population. Two groups
of studies were identified, one group of studies assessed
how telemonitoring affected mortality rates in patients
with heart failure (n = 4), and the other group focused on
patients who underwent insertion of an implant (n = 4).
For the purposes of the meta-analysis, we extracted the
total number of patients randomized to the intervention
and the control group, and the number of deaths per study
group, in order to pool the relative risks across the studies
and estimate the overall effect sizes. We pooled the esti-
mates by conducting a meta-analysis of the raw data with
the metabin function included in the meta package™ in
R software (R studio Version 1.2.1335). We assessed the

Experimental Control

Study Events Total Events Total
Dendale et al., 2012 4 80 14 80
Goldberg et al., 2003 11 138 26 142
Ong et al., 2016 100 715 114 722
Seto et al., 2012 3 50 0 50
Random effects model 983 994

Heterogeneity: 1> = 65%, <° = 1.5325, p = 0.03

Fig 2. Relative risks of mortality in patients with heart failure.
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between-study heterogeneity with Cochrane’s Q and 12
tests,** where 12 > 50% and p < 0.05 indicates significant
heterogeneity. In case of significant heterogeneity between
the studies, a random effect model was used, and vice versa.

Graphical Presentation

The risk of bias assessment in the included studies was
visualized with a summary plot. As the number of cross-
over and cluster trials was substantially lower than the
parallel trials (trial numbers 3 and 5, respectively), the
evaluation of these trials was not included in the graphi-
cal presentation. The plot was generated by utilizing the
robvis package.’ Forest plots were generated by using the
package meta. Both visualizations were carried out using
the R studio (R studio Version 1.2.1335).

Ethical approval for this specific systematic review is
not applicable since the data utilized were collected from
previously published research in the literature. All studies
included in this review received ethical approval prior to
data collection by the study investigators. In addition, it
was not necessary or required to involve patients or the
public in the design, conduct, or reporting of our research.

Results: Included Studies

Theme I.Telemonitoring

A total of 38 studies assessed telemonitoring in various
patient populations (Supplementary Table 3). Of the nine
studies that assessed mortality rate of any cause in heart
failure patients, three observed a statistically a significant
difference in mortality rates between the study groups, in
favor of the telehealth group.®*** Four studies reported
6-month mortality rates in both groups in this population,
and all were evaluated as having low risk of bias. Since
there was a significant heterogeneity (I> = 65%, p = 0.03)
between these studies, we used a random-effects model.
This meta-analysis demonstrated a non-significant pooled
relative risk of mortality of 0.60 (95% confidence interval
[CI]: 0.0999-3.5478), p = 0.42 (Fig. 2).

The definitions of outcomes related to hospitalization
rates varied between the studies; thus, it was not possible
to make straightforward comparisons between the stud-
ies. However, three of the nine studies observed that the
telemonitoring patient groups experienced significantly

Risk Ratio RR 95%-Cl Weight
- 029 [0.10; 0.83] 29.0%
= 044 [0.22; 0.85] 32.2%
089 [0.69; 1.13] 34.3%

31.00 [0.06; 16629.32] 4.5%

0.60 [0.10; 3.55] 100.0%

0.1 1 10 1000
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Identifying Adverse Health Outcomes

Study Events Total Events Total Risk Ratio RR 95%-Cl Weight
Hindricks et al., 2014 10 333 27 331 — 0.37 [0.18; 0.75] 44.8%
Varma et al., 2010 31 977 21 473 —e T 0.71 [0.42; 1.23] 46.8%
Al-Khatib et al., 2010 4 76 3 75 — 1.32 [0.30; 5.68] 5.0%
Boriani et al., 2013 5 78 2 76 T 2.44 [0.49; 12.18] 3.4%
Fixed effect model 1464 955 - 0.65 [0.44; 0.95] 100.0%
Heterogeneity: I° = 51%, p = 0.11 I T T I

0.1 05 1 2 10

Fig 3. Relative risks of mortality in patients with implants.

fewer hospital admissions as compared with the control
groups. 41617

Eleven articles reported data from studies conducted
on patients who had implants inserted (i.e., pacemakers,
dual-chamber implantable cardioverter defibrillators or
cardiac resynchronization therapy defibrillator implan-
tation). The mortality data were reported by seven stud-
ies, and none of them reported a significant difference
between the intervention and the control arms, except the
study performed by Hindricks et al.,’® who observed the
control group had a significantly higher estimate of 1-year
all-cause mortality. In this subgroup of studies, we iden-
tified four studies that were conducted in patients who
received the insertion of implantable cardioverter defibril-
lators and cardiac resynchronization therapy defibrillators
and reported 12-month mortality rates in both groups. All
studies except one'® were evaluated as having a low risk of
bias. As the heterogeneity was not significant between the
studies (I = 50.5%, p = 0.108), we employed the fixed-ef-
fect model to carry out the meta-analysis. The pooled
relative risk of mortality was significant—0.65 (95% CI:
0.4389-0.9541), p = 0.028 (Figure 3).

The hospitalization rates between the experimental and
control arms were reported in four studies, and all stud-
ies confirmed the non-inferiority of the telehealth tool as
compared with the usual care.

Studies that assessed the utilization of telehealth in
patients without optimal blood pressure reported a vari-
ety of AEs that occurred during the study period; thus,
it was not feasible to compare them. Only two studies
reported deaths that occurred during the study period,
without relating them to the study intervention.**?

In patients with diabetes (n = 6), there were either no
AEs during the study period**?? or equally distributed
AEs between the study arms when remote monitoring
was utilized.

Finally, only two of six studies found a statistically sig-
nificant difference in the rate of AEs between the interven-
tion and the usual care arm in favor of the telemonitoring
group in a variety of patient populations.?*?*

Theme Il.Telerehabilitation

A total of 14 studies investigated the safety of telereha-
bilitation in different populations, and six of the studies
included patients with heart failure (Appendix 1). The
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largest study was the only one that reported mortality
and hospitalization rates during the telerehabilitation
period without confirming a significant difference of AE
rates when compared with the control group.?* The rest of
the studies either report no serious AEs during the study
periods or no statistically significant difference in AEs
between the study groups.

Among the studies conducted in cardiac risk patients
(n = 3), there were no serious AEs that could be attributed
to the use of telerehabilitation.?

Telerehabilitation investigated in a variety of patient
populations (n = 6) resulted in either no AEs or injuries
during the study period (in patients with gliomas or in
patients with HIV) or in comparable rates between the
study groups (in patients with a total knee arthroplasty,
with post-stroke upper-limb impairment who underwent
lumbar spinal surgery and in multiple sclerosis patients).

Theme lll. Telehealth

Twenty-five studies investigated the safety of telehealth
tools (e.g., without defining a specific domain within tele-
health similar to the previous two categories) in the man-
agement of different patient populations (Appendix 2).
Two studies revealed significantly lower mortality rates
in the telehealth group compared with the control group
(in patients with diabetes, chronic obstructive pulmonary
disease (COPD), or heart failure and in older in-hospital
patients with higher risks for hospital readmission). Studies
done on telehealth and hospitalization rates mainly report
no difference between the intervention and control (usual
care) arm, except in a study conducted on patients with
diabetes, COPD, or heart failure.?” Data from studies that
assessed the safety of cognitive behavior telehealth ther-
apy indicate that telehealth tools are not likely to pose
safety issues, as observed in patients with chronic fatigue
syndrome. The studies either reported no AEs during the
course of the study or a few events that could be associated
with the intervention, however, without implying increased
risks associated with online therapies or without confirm-
ing a significant difference between the groups.

Online psychotherapy services for people with depres-
sion also appear to be safe. There were no increased risks
associated with their utilization as observed in a study
conducted in people with depression?® or in veterans diag-
nosed with a major depressive disorder.?®
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Finally, of the remaining 10 studies that assessed
the safety of different telehealth tools, only one study?®
reported increased rates of AEs (defined as experience
of intimate partner violence) when women who had
undergone menstrual regulation used mHealth (a service
sending automated interactive voice messages promoting
contraceptive use).

Discussion
In summary, there are several key takeaway points from
this study for the reader.

* Monitoring patients using telehealth techniques is
associated with 40% lower mortality risks among
patients suffering from heart failure compared to
those who received traditional care.

* Patients who underwent telemonitoring had a lower
mortality risk compared with the patients that under-
went usual care.

* Among patients with heart implants, patients who
received telemonitoring had a 35% lower mortality
risk compared to patients receiving traditional care.

* Overall, telehealth was not shown to be associated
with an increased number of adverse events when
compared to traditional healthcare methods in RCTs
in the literature.

¢ There remains an important need for more comple-
mentary studies with consistent outcome assessments.

Our systematic review of the literature found that tele-
health is effective and can be considered safe for a wide
variety of patient populations and interventions. We
found 78 unique RCT studies reporting AEs when using
a telehealth-related intervention. To the best of our
knowledge, this is the first systematic review to investi-
gate the relationship between telehealth and mortality
rates specifically in the context of the COVID-19 pan-
demic. This is an important area of inquiry, given the
rapid shift toward virtual care that occurred during the
pandemic, and the potential implications of telehealth
for patient outcomes. Our study includes both a quanti-
tative and qualitative synthesis of the literature and pro-
vides and expands our understanding of the morbidity
related to telehealth utilization. Most studies in the liter-
ature demonstrated comparable safety when it comes to
telehealth usage in comparison to traditional healthcare
provision. This stood true among all specialties in med-
icine, using a variety of telehealth techniques, includ-
ing those designed for patient management purposes,
rehabilitation, and counseling. Finally, in our pooled
analysis, the results of the meta-analysis suggest that
monitoring patients using telehealth techniques is asso-
ciated with a 35% lower mortality risk in patients with
cardiac implants as compared to those who received tra-
ditional care.

(page number not for citation purpose)

Telehealth applications aimed at managing different
health conditions (e.g., COPD, diabetes, and cancer) either
resulted in lower or comparable mortality rates when com-
pared with conventional healthcare services. Moreover,
this comparison also held true when looking at hospital-
ization and/or hospital readmission rates for patients with
different chronic illnesses. Studies that investigated cogni-
tive behavioral and online psychotherapy also confirmed
that telehealth tools can be applied in treating a variety
of patient conditions (chronic fatigue syndrome, depres-
sion, etc.), without posing safety risks. The only study that
reported significantly higher AE rates in the intervention
group, and is included in this systematic review, is the
study that assessed the safety of a mHealth application
that sent automated interactive voice messages promot-
ing contraceptive use, where women who had undergone
menstrual regulation using telehealth experienced more
frequently intimate partner violence.** However, it should
be noted that this type of telehealth tool is very specific
and unique among included RCTs, and deserves further
exploration for potentially confounding variables such as
the social context and cultural backgrounds of the study’s
subjects.

Our findings are consistent with previous reviews con-
ducted on this topic. For instance, Ekeland et al., con-
ducted a review of systematic reviews over a decade ago
showing that telehealth had similar or better outcomes
for patients.® Similarly, other recent systematic reviews
demonstrated the clinical effectiveness of telehealth con-
tinued to increase over the past decade.3>* Snoswell et al.,
conducted a systematic review of meta-analysis presented
in the literature in 2020, and found that across five over-
arching medical disciplines (e.g., cardiovascular, neurol-
ogy, pulmonary, obstetrics and intensive care), telehealth
did not increase mortality rates.* It is important to note
that previous studies examining the impact of telehealth
on mortality rates have often focused on specific medical
domains or conditions, such as cardiology, nephrology,
or chronic obstructive pulmonary disease. In contrast,
our study takes a broader view by examining the effects
of telehealth tools that can be applied across a range of
healthcare settings and disciplines, including telemon-
itoring and telerehabilitation. This approach allows us
to identify common themes and trends across diverse
patient populations, and to provide insights that may be
relevant for a wider range of healthcare providers and
policymakers.

Strengths and Lmitations

One of the strengths of our study is its comprehen-
sive approach to identifying and synthesizing relevant
research. We conducted a rigorous search of multiple
databases, employed broad search criteria, and included
all types of telehealth interventions to ensure the adequate
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breadth of our study. Since previous systematic reviews
on the topic raised concerns that the quality of evidence
was inconsistent and limited, we opted to include only
well-designed RCT studies and conducted a thorough
bias assessment using the revised RoB2tool to minimize
our bias and provide a high level of quality evidence. Our
findings thus provide a robust overview of the current
state of knowledge on the topic and can inform clinical
practice and policy decisions.

However, this study is not without limitations. First,
inherent to the nature of systematic reviews, a methodolog-
ical limitation is the rapid pace of technological change
related to telehealth. Upon conducting analyses and pub-
lication, some of the technological methods included by
the studies may be outdated or modified, making it hard
to draw decisive conclusions. However, we attempted to
minimize this limitation by including the most up-to-date
published RCTs. Second, many telehealth study interven-
tions had diffused aims and lacked sufficient and clear
descriptions of the interventions. Further, the majority of
studies included in the synthesis did not define safety as
their primary aim, which resulted in many studies either
excluding the definition of AEs, or mentioning them in
a vague manner. Third, many of the studies endeavored
to assess a complex set of activities or tools that sought
to improve patient outcomes and these multi-component
aspects may hinder an appropriate and direct evaluation
of the intervention’s outcomes. Fourth, in relation to the
nature of the studies included in this review, the rather
short duration of interventions may have contributed
to a failure in detecting longer-term AEs. While all AEs
were reported during the treatment periods, monitoring
patients for a longer period following the treatment can
provide needed insights into the long-term safety and
effectiveness of telehealth compared to control treat-
ments. Fifth, volunteer bias must be acknowledged as a
selection bias. Participants in the studies, who were willing
to enroll in RCTs and receive telehealth treatment, may
be systematically different from the general population of
patients. They first need to have the minimum technology,
which might imply that they were in a better economic sit-
uation (which could impact the overall quality of health
of an individual). Finally, the representativeness of our
study sample to the larger population of interest is an
important consideration, particularly given the diverse
range of populations included in our systematic review,
such as geographically and age-diverse populations. While
we made efforts to include studies that represented a wide
range of populations, we recognize that there may be lim-
itations to the generalizability of our findings. In cases
where race or ethnicity data were not collected, we made
efforts to explain why this information was not available.

Besides the demonstrated clinical safety of telehealth
utilization, the findings of this review provide important
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implications for public health policymakers. While this
review synthesized robust evidence regarding the safety
of telehealth, policymakers should also refer to other
literature on this specific topic as well as telehealth sat-
isfaction, economic benefits, and technical feasibility.>=’
When examining telehealth’s effectiveness and safety, it
is often challenging to provide generalizable conclusions
about the safety given the broad range and context of
uses for telehealth. To overcome these challenges, this
review synthesized the evidence in both a quantitative
and qualitative manner, in order to offer a complete and
up-to-date assessment of the literature. Additionally, we
presented discipline-specific evidence regarding the safety
of telehealth.

Overall, this systematic review shows that telehealth
can be considered a safe alternative to traditional medical
procedures. Given the trends in technological advances
in the past decades, it is likely that healthcare reliance on
telehealth will continue to grow. The findings can be uti-
lized to guide policymakers and service evaluation, espe-
cially with the forced increased reliance on telehealth in
the short- and long-term future. The healthcare industry,
in collaboration with other sectors, must work to ensure
digital inclusion, security and sustainability. Although
the results of this systematic review are encouraging and
point to the general safety of telehealth applications, our
review also outlines a rich area for several key research
questions including the need to evaluate the risks of
different telehealth patient care interventions, utilizing
longitudinal and adaptive study designs and with het-
erogeneous, diverse and large sample sizes to follow up
with participants. A longitudinal study design will allow
researchers and health practitioners to ensure that the
treatment options do not yield long-term unforeseen con-
cerns. Assessment of risks is essential. Finally, studies
with an increased number of participants are encouraged
for the results to be more generalizable.
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