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Abstract

Background Mental disorders are currently a global public health concern, particularly after the coronavirus disease
2019 (COVID-19) pandemic. Mental health services gradually transitioned to teleservices, employing various methods
like texting and videoconferencing. This meta-analysis aimed mainly to quantify the acceptability of tele-mental
health services among both beneficiaries and providers. Secondary objectives included quantifying the usability of
and satisfaction with these services.

Methods We conducted a systematic search of the following databases PubMed Central, SAGE, Google Scholar,
Scopus, Web of Science, PubMed Medline, and EBSCO according to Preferred Reporting Items of the Systematic
Reviews and Meta-Analysis (PRISMA) guidelines until December 2022.

Results Out of 3366 search results, 39 studies fully met the inclusion criteria. The pooled acceptability of tele-mental
health services among beneficiaries was [71.0% with a 95% confidence interval (Cl) of 63.0 —78.5%, 12=98%]. Using
meta-regression, four key factors contributed to this heterogeneity (R?=99.75%), namely, year of publication, type of
mental disorder, participant category, and the quality of included studies. While acceptability among providers was
[66.0% (95%Cl, 52.0 —78.0%), I>=95%)]. The pooled usability of tele-mental health services among participants was
[66.0% (95%Cl, 50.0 —80.0%), I°=83%). Subgroup analysis revealed statistically significant results (p=0.003), indicating
that usability was higher among beneficiaries compared to providers.

Conclusions The study highlighted a high acceptability of tele-mental health services. These findings suggest a
promising outlook for the integration and adoption of tele-mental health services and emphasize the importance of
considering user perspectives and addressing provider-specific challenges to enhance overall service delivery and
effectiveness.
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Introduction

According to the World Health Organization (WHO),
there is a remarkable global increase in mental disor-
ders [1]. Approximately, 12.5% of the global population is
affected by mental disorders, which can have deleterious
effects on physical health, quality of life, social relation-
ships, and occupational functioning. The prevalence of
mental disorders is rising among adolescents and young
adults worldwide [2]. It is worth noting that anxiety and
depression are the leading causes of disability and pre-
mature mortality [3, 4]. Globally, suicide has become the
fourth leading cause of death among the population aged
15-29 vyears, it accounts for over 700,000 deaths annu-
ally [5]. While many mental disorders can be effectively
treated at a relatively low cost, there still exists a gap
between the demand for care and its accessibility. This is
because the effective coverage of mental health services
remains very low. The WHO Special Initiative on Men-
tal Health was launched (2019-2023), to ensure adequate
access of patients with mental conditions to quality and
affordable services [6].

Due to the coronavirus disease 2019 (COVID-19) pan-
demic, the delivery of healthcare services has remarkably
changed globally [7]. To combat healthcare-associated
infections, access to face-to-face or traditional consulta-
tions has been significantly limited, and the healthcare
systems have resorted to remote service delivery tech-
niques such as telehealth [8, 9]. The telehealth trend, with
its potential to address many key challenges in health-
care, has been emerging worldwide. It enhanced health
services accessibility, and timeliness in managing patients
with physical and mental disorders. This is crucial partic-
ularly in public health crises such as epidemics and natu-
ral disasters [9, 10], in remote and rural areas, especially
in countries with a large population [11]. Also, it can be
used on a large scale to serve patients in isolated regions
and even reach them across borders [12]. Furthermore,
telehealth addresses disparities in mental health services
stemming from shortages of professionals, brief visit
durations, and the increasing prevalence of mental disor-
ders [13].

Apart from diagnosis and treatment, tele-mental health
also provides mental health education, psychotherapy
and monitoring symptoms and adverse events. For exam-
ple, changes in sleep and appetite, metabolic indicators in
schizophrenic patients, and mood fluctuations in patients
with bipolar disorder, which are hard to capture during
short mental health professionals’ visits. This will pave
the way to personalized mental health services, which in
turn would enhance patients’ outcome and improve the
quality of the delivered services [14].

In an Australian survey of parents, over one third of
participants expressed a readiness to utilize therapist-
guided and self-guided digital mental interventions,
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particularly to support their children [15]. A study in
Mexico found that approximately half of its participants,
including mental health professionals, patients, and
the general population, viewed mental health services
delivered via mobile phones as highly acceptable and
recommended [13]. Moreover, 78.5% of Jamaican ado-
lescents expressed interest in mobile phone-based digi-
tal interventions (mHealth) [16]. Furthermore, over 70%
of African American women indicated convenience and
willingness to use video calls to connect with profession-
als for managing anxiety and depression [17].

With growing interest in transformation of men-
tal health services, particularly after the pandemic and
among vulnerable group of beneficiaries from face to
face to tele-services, it is crucial to have a comprehen-
sive view towards user acceptability which establishes a
prerequisite for usage and satisfaction, which are funda-
mental requirements for successful implementation of
tele-mental health services. Through this meta-analysis,
we aimed to cast light on the acceptance of implementing
tele-mental health services (online, web-based interven-
tions) among users. Additionally, it evaluated the usabil-
ity and satisfaction of these services. The study findings
would give the decision makers and other stakeholders
a big hand in planning and executing more strategies to
assure both availability and accessibility to tele-mental
health services.

Methods

We performed this systematic review in strict compli-
ance with the preferred reporting items of the system-
atic review and metanalysis (PRISMA) checklist. All
steps were conducted in concordance with the Cochrane
Handbook of systematic review and metanalysis [18].

Operational case definitions

o Acceptance of healthcare interventions, which is “a
multi-faceted construct that reflects the extent to
which people delivering or receiving a healthcare
intervention consider it to be appropriate, based on
anticipated or experienced cognitive and emotional
responses to the intervention” [19].

o+ Usability is “the effectiveness, efficiency, and
satisfaction with which users achieve goals in
a specific environment” []. In healthcare, the
“particular environment” mentioned in the
definition can be: care settings, medical devices,
software, workflows, and related processes [20]. The
Healthcare Information and Management Systems
Society [21] stated the main principals of usability
of medical software are: simplicity, naturalness,
consistency, minimizing cognitive load, efficient
interactions, forgiveness and feedback, effective use
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of language, effective information presentation, and
preservation of context [21].

« Satisfaction is one of the key metrics used to assess
service quality and usability [22]. Patient satisfaction
embodies the patient's perceived need, expectations
from the health system, and experience of health
care. This multidimensional concept includes both
medical and non-medical aspects of health care
[23]. The acceptability of tele-mental health services
among users denotes their willingness and openness
to employ these services for their mental health care
and treatment. In contrast, usability evaluates the
ease of use and interaction design of the telehealth
systems. Both acceptability and usability impact user
satisfaction with their experience and outcomes
when utilizing tele-mental health services.

The study outcomes

+ Primary outcome: Quantifying acceptance of
tele-mental health services among its users either
patients, providers, payors, or healthcare policy
makers.

+ Secondary outcomes of the study include:

— Assessment of the usability of tele-mental health
services.

— Evaluation of satisfaction levels with tele-mental
health services.

Inclusion and exclusion criteria

The inclusion criteria for articles in the study encom-
passed a broad spectrum: all articles had to address the
acceptance of tele-mental health services, characterized
by mental health services provided when the patient and
provider are not physically co-located, facilitated through
web-based or mobile-based tools. The scope of men-
tal disorders was inclusive, and any target population,
comprising users of tele-mental health services includ-
ing patients, providers, payors, and policy makers was
considered eligible. Additionally, studies of any design,
whether observational or interventional, were included,
provided that they measured the acceptance of the ser-
vice. There was no specified time limit for the search
period.

The exclusion criteria for articles in the study were
defined as follows: Short Message Service (SMS) based
services were excluded as it isn't aligning with the defi-
nition of tele-mental health services. Articles written in
languages other than English were also excluded. Addi-
tionally, case report, case series, editorial, letter to editor,
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conference abstract papers, paper can’t be accessed, and
data can’t be extracted were excluded.

Search strategy

We searched EMBASE, Scopus, EBSCO, MEDLINE cen-
tral/PubMed, SAGE, Web of Science, and Google Scholar
databases for articles without timeframe or geographical
restrictions till December 20, 2022. (Table S1).

Data organization, extraction, and quality assessment

+ All records were exported to an Endnote library to
detect and remove duplicates using the “remove
duplicate function”. All references that had the same
title and author and were published in the same
year or the same journal were removed. References
remaining after this step were exported to a
Microsoft Excel file with essential information for
screening.

+ The title and abstract screening were done by two
independent reviewers to select papers based on the
inclusion criteria.

+ During the full-text screening phase, all selected
articles were downloaded, and the full text was
reviewed by two independent reviewers. If any
disagreement was noticed, the senior author (RMG)
was asked to make his decision.

+ Interrater agreement for both title and abstract
screening, and full text screening were calculated and
displayed as Cohen’s Kappa.

+ We applied backward and forward search methods
to do manual searching. Backward search enclosed
searching the reference lists of all included articles.
Forward search involved citation tracking in which
the reviewers tracked all the articles that cite each
one of the included articles, and all ‘related to’ or
‘similar” articles. All excluded records were given
exclusion reasons.

+ The data extraction was then thoroughly conducted
by five reviewers (RMA, EE, EAH, DHE & AG)
and checked by RA. Data were synthesized using
Microsoft Office 2016 Excel spread sheet as well as
narrative format to extract (First author last name,
year, study setting, type of study either face-to-face
or online survey, sample size and demographics,
type of population either patients, healthcare
providers, payors, or policy makers). As a primary
objective, mean or proportion of acceptance of
tele-mental health services, tool used for assessment
of acceptance and the method of its delivery, either
online or face to face, were extracted. Also, type on
mental health disorder targeted by the tele- services
including mood and/or anxiety disorders, psychotic,
personality, and substance related and addictive
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disorders, and severe mental disorders. Additionally,
the type of tele-mental health service delivery either
mobile application, mobile game, video conferencing,
video consultation, social media plateform or others
were also extracted. Type of intervention either
diagnostic or therapeutic or both was also retrieved.

+ Asadditional objectives, mean and/or proportion
of both usability and satisfaction and their data
collection tools. Moreover, data regarding the type of
remote intervention either diagnostic or therapeutic
and the tool used either, video-based calls, mobile
application or others were extracted whenever
possible.

« The quality of each study was examined based on
a set of methodological criteria for such studies
previously suggested by Newcastle-Ottawa Scale by
two different reviewers and Interrater agreement was
also calculated and displayed [24].

Statistical analysis

+ Publication bias: was assessed by visual inspection
of the funnel plot. Publication bias was explored by
Begg’s test, a p-value <0.05 was defined, a priori, to
indicate the possible presence of publication bias.

+ Quantitative data synthesis: Data extracted from
the selected studies for each category were pooled
in metanalyses by use of R software version 4.2
(meta and metafore packages). Data were reported
as proportion, hence they were pooled using pooled
prevalence, with the perspective of a 95% confidence
interval (CI) in the meta-analysis model. In the case
of zero frequency, the correction value of 0.1 was
used. Random effect models were used if the test
of heterogeneity for a group of study results was
significant (defined conservatively as p <0.20).

«+ Forest plots were presented to visualize the degree of
variation of effect size between studies.

+ Assessment of heterogeneity:

— Visual inspection of the forest plot.

— Cochrane I-Square test (I?), following
Cochrane Handbook for Systematic Reviews
of Interventions (I?), and it was interpreted
as follows: “0-40%: might not be important;
30-60%: may represent moderate heterogeneity;
50-90%: may represent substantial heterogeneity;
75-100%: considerable heterogeneity. The
importance of the observed value depends on the
magnitude and direction of effects, and strength
of evidence for heterogeneity.

— Meta-regression analysis was used to assess
how the inclusion of predictors namely, year of
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publication, mental disorder type, participant
category (patients, caregivers, general population,
refugees) influenced the effect size of the studies,
thereby explaining the significant heterogeneity
observed.

— Leave one out sensitivity analysis. We conducted
a leave-one-out sensitivity analysis using the
metafor R tool. This involved recalculating the
meta-analysis results K times while excluding one
study each time. To identify influential studies,
we used the influence () function, which includes
a series of leave-one-out diagnostic tests. We
categorized what we considered to be influential
and sorted the studies in the plot using I*.

— Remove outlier function: If a study’s confidence
interval does not align with that of the pooled
effect, it’s identified as an outlier. These outliers
significantly impact the overall effect and deviate
notably from the aggregate result. Studies with
high sampling error often diverge substantially
from the pooled outcome. However, due to
their wide confidence intervals, there’s a higher
likelihood of overlap with one of the pooled
effects. This fundamental technique for outlier
detection is implemented using the “find outliers”
function. It identifies and removes outlier studies
within a meta-analysis, subsequently recalculating
the result.

— Subgroup analysis: we categorized the usability of
tele mental health services according to the type
of user, either beneficiary or provider.

Results
The PRISMA flow diagram summarized the study selec-
tion process. The included database’s search yielded
a total of 3366 articles, before screening, 473 articles
were removed for being duplicates. The screening phase
involved 2893 articles proceeded to title and abstract
screening, out of them, 2584 were removed as irrelevant
and not coincident with inclusion criteria. Overall, 309
articles were eligible for full text screening and all of
them were retrieved. Two hundreds and seventy articles
were removed as they didn’t meet the inclusion criteria,
ineligible outcome measure, article is presented in a lan-
guage other than English. No new studies were encoun-
tered through the manual backward and forward search
Fig. 1. The agreement between reviewers in title and
abstract screening, full text screening, and quality assess-
ment were substantial (k=0.80, 0.88, 0.85), respectively.
A total of 39 studies published between 2004 and 2022
were included in the review, covering wide geographical
locations and different types of mental disorders. Nine
studies were conducted in the United States of America
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Identification of studies via databases and registers ]

Identification
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'
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Qualitative/ Quantitive synthesis.
(n =39)
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e Ineligible outcome
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e Article is presented in a
language other than
English.

Fig. 1 PRISMA flow diagram for new studies which included searches of databases

(USA) [17, 25-32], seven studies were conducted in
Germany [33-40], three studies were conducted in the
United Kingdom (UK) [41-43] and Australia [15, 16,
44], two studies were conducted in Netherlands [45, 46],

France [47, 48] and China [49, 50], one study in Canada
[51], Austria [33], Sweden [52], New Zealand [16], Por-
tugal [53], and Estonia [54]. Studies from Africa included
Egypt [40], Nigeria [55], Mozambique [56], and Kenya
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[57]. Additional one study was conducted in India [58]
and in Mexico [13]. The studies’ populations were further
classified as either healthcare beneficiaries, providers, or
both. Studies enclosed different types of healthcare ben-
eficiaries [13, 15, 17, 25, 27-30, 32-36, 38-41, 43-47,
50, 53-55, 57, 59] namely, general population, students,
refugees, patients, pregnant women, parents of children
who completed cancer treatment and other caregivers.
Providers were represented either as healthcare workers
(HCWs) or caregivers [16, 31, 37, 38, 51, 56, 58]. Some
studies included both populations of providers and
beneficiaries [26, 42, 48]. Studies covered many types
of mental disorders, such as anxiety [13, 15, 17, 32, 35,
37, 44-46], mood changes [13, 15, 17, 25, 27, 30, 37, 39,
44-46, 53, 55, 59], psychotic disorders [27, 28, 33, 43,
50], neurocognitive disorders [26, 48], personality disor-
ders [31], substance-related and addiction [29, 56, 57],
severe mental illness [29, 58], and other non-specified
mental disorders [16, 34, 36, 38, 40-42, 47, 49, 51, 52, 54].
Acceptability of tele-mental health services was studied
for either educational [55], therapeutic [13, 15-17, 25, 28,
29, 31, 33-39, 42, 44-49, 52, 54, 56, 58], or diagnostic [26,
30, 41, 43, 59] services or both [27, 32, 40, 50, 51, 53, 57],
Table 1.

Acceptance of tele-mental health services

Acceptance of tele-mental health services among
beneficiaries

Based on the findings of 24 studies conducted from
2004 to 2022 [10, 13, 15, 28-30, 33, 34, 38, 40, 41, 43,
45-47, 50, 52, 54, 55, 57, 59-62], the pooled accep-
tance of tele-mental health services among beneficia-
ries was 71.0% with a 95% confidence interval (CI) of
63.0 —78.5%, 12=98%. Acceptance of tele-mental health
services ranged widely across the studies, from as low
as 20% (95%CI, 18.0 —22.0%) to as high as 96% (95%CI,
89.0 —99.0%). Thus, a meta-regression was performed
to explain this heterogeneity including year of publica-
tion, mental disorder type, participant category (patients,
caregivers, general population, refugee) and the quality of
included studies contributes (R*=99.75%), Fig. 2.

Visual inspection of funnel plot showed that stud-
ies with higher effect size are concentrated at the top of
the pot. The Egger’s test result shows a value of 3.4 and
a p-value of 0.002 indicating the presence of funnel plot
asymmetry. This asymmetry may have implications for
the interpretation of the studies and their associated evi-
dence, indicating the possibility of publication bias or
other sources of systematic bias, Fig. 3.

Acceptance of tele-mental health services among providers

Based on the findings of the 6 studies conducted from
2008 to 2022 [16, 31, 37, 38, 51, 58], the pooled accep-
tance of tele- mental health services among providers was
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66.0%, (95%CI, 52.0 —78.0%), I*=95%. The wide range of
acceptance rates across the studies is evident, with the
lowest acceptance reported at 36.0% (95%CI, 29.0- 43.0%)
[37], and the highest acceptance at 91.0% (95%CI, 82.0
—97.0%) [51], Fig. 4-A. After removal of outliers’ stud-
ies, Sander 2021, and Cloutier, 2008 the pooled accep-
tance was 66.0% (95%Cl, 55.0 —75.0%), and heterogeneity
dropped to I>=88.0%, Fig. 4-B.

Visual inspection of the funnel plot revealed absence
of publication bias. The Egger’s test result showed a
(p-value=0.838) that there is no evidence of funnel plot
asymmetry, Fig. 5.

Acceptance of tele-mental health services among both
(providers & beneficiaries)

Concerning the acceptance of tele- mental health services
in studies involving both providers and beneficiaries,
there were a total of four studies conducted in 2013-2021
[26, 42, 48, 49], encompassing 734 participants. The
pooled acceptance rate was 71.0% (95%CI, 51.0 —85.0%),
1>=87%, Fig. 6. However, after conducting a leave-one-
out sensitivity analysis and excluding the study of Tan
2021 [49], the heterogeneity decreased to 77.0% and
pooled acceptance raised to 83.0% (95%Cl, 55.0 —95.0%).

Usability of tele-mental health services

Based on the findings of the 5 studies [16, 41, 54, 58, 59],
the pooled usability of tele-mental health services among
the participants was 66.0% ranging from 47.0%, 100.0%
with (95%CI, 50.0 —80.0%), I*=83.0%, Fig. 7.

The visual inspection of the funnel plot, combined with
Egger’s test result (p-value of 0.401), suggest that there is
no evidence of publication bias, Fig. 8.

The subgroup analysis of usability of tele-mental health
services among providers and beneficiaries yielded sta-
tistically significant results (p=0.003), indicating that
the subgrouping factor had a significant impact on the
usability outcomes. Among beneficiaries [41, 54, 59],
the pooled usability of telemedicine was found to be
79.0% (95%CI, 54.0 —63.0%), [*=69.0%. On the other
hand, among providers [16, 58], the pooled usability of
telemedicine was 56.0% (95%CL, 47.0 —53.0%), 12=30%,
Fig. 9.

Discussion

Tele-mental health has proven to be effective in manag-
ing common mental health disorders. Effectiveness of
videoconferencing psychotherapy for the treatment of
depression and anxiety disorder revealed a promising
outcome in reducing depressive and improving anxi-
ety symptoms [63, 64]. Also, mobile applications were
effectively capable of well-assisting patients to reduce
disease-related symptoms of mania, depression, and psy-
chosis [65]. Hence, this review aimed mainly to quantify
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the acceptability of tele-mental health services among
users namely, beneficiaries and providers, to enlighten
health care decision at payor and policy makers lev-
els about expanding the provision of these services on a
broader scale. Secondary objectives included quantify-
ing the usability of and satisfaction with these services. It
assessed the acceptance of tele-mental health services for
various mental disorders, including mood, anxiety, psy-
chotic, personality, substance-related, and severe mental
illness. The services were delivered through mobile appli-
cations, gaming, teleconferencing, video calls, and web-
based programs. The multiple interfaces played by the
tool or application make it more flexible as preventive,
curative and it also provides a closer monitoring of the
patient. This can be enhanced soon with inclusion of arti-
ficial intelligence in preventing risky behaviors or exac-
erbations of the mental health conditions. This review
included 39 studies, over half of them were conducted
after COVID-19 pandemic. Eleven studies revealed good
quality, 22 studies were satisfactory, and only six studies
were unsatisfactory. As pooled measure revealed high
acceptability among the users, this would potentially
encourage the delivery of interventional programs to
deliver this type of services especially with the encoun-
tered proper usability and satisfaction.

Similar reviews were conducted to assess the accept-
ability of several forms of mental health services. Shek et
al. [66], published a systematic review to assess accept-
ability and feasibility of technology-based interven-
tions to support mental health after stroke revealed high
acceptability, satisfaction, and adherence among these
patients’ group. Additionally, Grist et al. [67], conducted
a systematic review of studies involving children and ado-
lescents less than 18 years to systematically appraise effi-
cacy and acceptability of mobile apps for mental health
They found that feasibility outcomes suggest high accept-
ability and moderate usage of this services. On the other
hand, a scoping review was conducted by Apolindrio-
Hagen [68] to identify and evaluate the empirical evi-
dence of public acceptability and attitudes towards
e-mental health therapies, clarified that intentions to
use this services was less than face-to-face services. An
umbrella review was conducted to critically appraise the
published reviews about Computerized Cognitive Behav-
ioral Therapy revealed that this service must be indi-
vidually tailored before being introduced to the users, to
enhance its usability and adherence [69]. These reviews
present a nuanced view of the acceptability of various
mental health interventions, illustrating the opportuni-
ties and challenges in meeting the diverse needs of pop-
ulations. Going forward, incorporating these insights
into policy and practice has the potential to enhance the
delivery and acceptance of mental health services. This

Quality
Satisfactory
Satisfactory

Type of
intervention
Diagnos-

tic and
Therapeutic
Diagnos-
ticand
Therapeutic

Usability rate
Satisfaction

application
Web-based
program
Web-based

Method of
program

Tool used
Type of
delivery
Questionnaire
Face to Face
Mean 2.73  Questionnaire
Online

Accep-
tance
rate or
43.00%
(0.63)

Classified as;
Schizophrenia
Psychotic disorder
Depression

Mood disorders

Age category Mental disorder

Adults
Adults

Participants
Classified as;
Patients
Beneficiary
Pregnant
women
Beneficiary

Cross-sectional

Fonseca 2016

[53]

Country
Design
Cross-sectional

2020
China

Portugal
Abbreviation list: App; Application, e; Electronic, HCWs; Healthcareworkers, UK: United Kingdom, USA: United States of America

Usability values are shown in bold

Table 1 (continued)
Year

Study
Xiao
[50]
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Study Events Total Proportion  95%—Cl Weight
Dietvorst, 2022 A 278 383 B 0.73 [068;0.77] 45%
Dietvorst, 2022 B 487 644 —— 0.76 [0.72;0.79] 45%
Lincke, 2022 300 1500 : 020 [0.18;022] 46%
Kiburi, 2022 171 180 — 095 [0.91;098] 3.9%
Li, 2022 167 192 B 0.87 [0.81;091] 43%
Kola, 2021 250 260 — 096 [0.93;098] 4.0%
Linardon, 2021 709 2365 0.30 [028;032] 46%
Cormi, 2021 122 321 — ; 0.38 [0.33;044] 45%
Gowarty, 2021 10 17 — 059 [0.33;0.82] 34%
Bruen, 2020 69 80 . —l- 0.86 [0.77;093] 4.0%
Lynch, 2020 57 64 — 0.89 [0.79;095] 37%
Benjet, 2020 3767 7849 048 [047;049] 46%
Xiao, 2020 172 400 = : 043 [0.38;048] 45%
McCall, 2019 71 102 o 0.70 [0.60;0.78] 4.3%
Tark, 2019 7 9 0.78 [040;097] 24%
Burchert, 2019 19 32 e 0.59 [041;0.76] 3.9%
Woodford, 2018 83 112 —— 0.74 [065,082] 4.3%
Hendrikof, 2018 93 189 — 049 [042;057] 45%
Cella, 2017 4 55 —— 0.80 [0.67;0.90] 4.0%
Eichenberg, 2016 161 260 —— 0.62 [0.56;068] 45%
Williams, 2014 16 17 e 094 [0.71;1.00] 1.8%
Kenter, 2013 55 104 e 053 [043;063] 44%
Ericze.n, 2012 76 79 —= 0.96 [0.89;099] 3.1%
Proudfoot, 2010 399 525 e 0.76 [0.72;0.80] 45%
Greenwood, 2004 16 20 — 0.80 [0.56;094] 32%
Random effects model 15759 —— 0.71 [0.63; 0.78] 100.0%
Heterogeneity: I° = 98%, ©° = 0.7112, p < 0.0/ ' ' '
02 04 06 08

Fig. 2 Forest plot showing acceptance of tele-mental health services among beneficiaries

integration can ultimately lead to improved outcomes for
individuals in search of support and care.

Tele- health services were also used in other types of
care. It yielded similar outcomes as face-to-face services
in the management of heart failure, it could improve the
control of blood glucose levels in patients with diabetes
[70], and it improved the symptom management among
rural palliative care population [71]. It is also accept-
able and feasible in diagnosis and treatment of Human
Immune Deficiency Viral infection among adults [72].
Compared to face-to face rehabilitation services, tele-
rehabilitation yielded statistically significant improve-
ments in quality of life, chronic respiratory disease
and selfcare among community-dwelling patients with
chronic diseases [73]. A survey for assessment of feasibil-
ity, acceptability, and usability of telehealth visits revealed
that, vast majority of respondents (98%) were comfort-
able with this services [74].

Delivery of this tele-health services would undoubtedly
improve accessibility especially with high acceptability

among different categories of users, as this review clari-
fied, among different age group or populations at risk e.g.,
care givers, pregnant women. Although clinical effective-
ness was not studied in this review and it was claimed to
be not improving over time [75], the growing penetration
of this service and its intense use among adolescents and
high acceptability among this age group is a good indica-
tor of the potential growth of this service utilization over
years.

Strengths & limitations

This review is one of the few studies that quantified per-
spectives of users regarding tele-mental health services
acceptability, usability, and satisfaction. However, this
review was limited to quantitative observational study
designs with different tools which lead to high hetero-
geneity. Qualitative study designs are needed to provide
in-depth insights regarding provision of these types of
services particularly concerns related to safety and pri-
vacy. Also, this review didn't investigate facilitators
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Fig. 3 Funnel plot showing acceptance of tele-mental health services among beneficiaries

and barriers to acceptability and usability of tele-mental
health services. A supporting review is needed to quan-
tify the clinical effectiveness of this type of service before
its full implementation in a healthcare system. In addi-
tion, articles written in language other than English were
not included. Finally, we didn't include grey literature
and unpublished data, however, we performed a strict
search of seven databases to get all the published data.

Conclusions

This systematic review and metanalysis addressed the
global landscape of tele-mental health services, particu-
larly in the post-COVID-19 period. Our findings suggest
a promising perspective of the integration and adop-
tion of tele-mental health services and underscore a

distinction between beneficiaries and providers. Policy
recommendations must encompass user directed inter-
ventions and training to facilitate the seamless inte-
gration of tele-mental health into healthcare systems.
Further research should address concerns and barriers
faced by providers in utilizing tele-mental health services.
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Study Events Total Proportion 95%-Cl Weight A
Farrer, 2022 385 528 = 3 0.73 [0.69;0.77] 18.4%
Sander, 2021 63 176 ——— 0.36 [0.29;0.43] 17.9%
Landes, 2021 23 32 — 072 [053;086] 145%
Deb, 2018 55 88 — 062 [052;073] 171%
Hendrikof, 2018 167 297 — 0.56 [0.50;0.62] 18.3%
Cloutier, 2008 64 70 —aa 091 [0.82;097] 139%
Random effects model 1191 $ 0.66 [0.52; 0.78] 100.0%
Heterogeneity: /2= 95% t°= 05224, p<0d1 ' T T T T 1
03 04 0506 07 08 09
B
Study Events Total Proportion 95%-Cl Weight
Farrer, 2022 385 528 —EE 073 [069,077] 297%
Landes, 2021 23 32 S 072 [053;086] 167%
Deb, 2018 a5 88 . 062 [052;073] 246%
Hendrikof, 2018 167 297 ——+— | 056 [050;062] 291%
Random effects model 945 —— 0.66 [0.55; 0.75] 100.0%

Heterogeneity: e 88%, = 01754, p <0.01 T 1T 1T T T 1
055060650707508085

Fig. 4 Forest plot showing acceptance of tele-mental health services among providers, after removal of two outlier studies (Sander, 2021, Cloutier 2008)
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Fig. 5 Funnel plot showing acceptance of tele-mental health services among providers
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Study

Painterr, 2021
Tan, 2020
Mehrabian, 2014
Harrell, 2013

Random effects model

Heterogeneity: %= 87%, 2

Events Total Proportion 95%-Cl Weight
21 25 —_— 084 [064;095] 228%
293 586 —— 0.50 [0.46;054] 366%
60 92 —a 065 [055,075] 337%

31 31 — 1.00 [0.89; 1.00] 7.0%
734 — 0.71 [0.51; 0.85] 100.0%

=0.4721, p <0.01' T T T T !
05 06 07 08 09 1

Fig. 6 Forest plot showing acceptance of tele-mental health services among both providers and beneficiaries
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Study Events Total Proportion 95%-Cl Weight
Farrer, 2022 304 528 S 058 [0.53;062] 285%
Bruen, 2020 67 80 —— 0.84 [0.74;091] 240%
Tark, 2019 9 9 — 100 [066;100] 50%
Deb, 2018 16 34 ——H=—— 0.47 [0.30;065] 229%
Greenwood,2004 12 20 ——————F—— 060 [0.36;081] 197%
Random effects model 671 — 0.66 [0.50; 0.80] 100.0%
Heterogeneity: /% = 83%, 1 = 0.4374, p < 0.01 ! T T J T T !
03 04 05 06 07 08 09 1
Fig. 7 Forest plot showing usability of tele-mental health services among participants
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Fig. 8 Funnel plot showing usability of tele-mental health services among participants



Abuyadek et al. BMC Public Health (2024) 24:1143

Page 16 of 18

Subgroup Proportion 95%-ClI
subgroups = Beneficiary

Bruen, 2020 — == 0.84 [0.74;091]
Tark, 2019 1.00 [0.66; 1.00]
Greenwood, 2004 060 [0.36;0.81]
Random effects model B 0.79 [0.54; 0.92]

17 = 69% [0%; 91%], %> = 6.38 (p = 0.04)

subgroups = Provider

Farrer, 2022 0.58 [0.53;0.62]
Deb, 2018 EEE 0.47 [0.30; 0.65]
Random effects model T 0.56 [0.47; 0.63]
I =30%, ;=142 (p = 0.23)

Fixed effects (plural) model {:} 0.58 [0.50; 0.65]

I = 83% [61%; 92%], x; =326 (p =007) ' !

Test for subgroup differences: p=00F3 04 05 06 07 08 09 1

Fig. 9 Forest plot showing usability of tele-mental health services among participants
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