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Abstract

Background Combining non-specialists and digital technologies in mental health interventions could decrease

the mental healthcare gap in resource scarce countries. This systematic review examined different combinations

of non-specialists and digital technologies in mental health interventions and their effectiveness in reducing the men-
tal healthcare gap in low-and middle-income countries.

Methods Literature searches were conducted in four databases (September 2023), three trial registries (January—Feb-
ruary 2022), and using forward and backward citation searches (May—June 2022). The review included primary studies
on mental health interventions combining non-specialists and digital technologies in low-and middle-income coun-
tries. The outcomes were: (1) the mental health of intervention receivers and (2) the competencies of non-specialists
to deliver mental health interventions. Data were expressed as standardised effect sizes (Cohen'’s d) and narratively
synthesised. Risk of bias assessment was conducted using the Cochrane risk-of-bias tools for individual and cluster
randomised and non-randomised controlled trials.

Results Of the 28 included studies (n =32 interventions), digital technology was mainly used in non-specialist pri-
mary-delivery treatment models for common mental disorders or subthreshold symptoms. The competencies of non-
specialists were improved with digital training (d < 0.8 in 4/7 outcomes, n =4 studies, 398 participants). The mental
health of receivers improved through non-specialist-delivered interventions, in which digital technologies were used
to support the delivery of the intervention (d> 0.8 in 24/40 outcomes, n =11, 2469) or to supervise the non-special-
ists'work (d=0.2-0.8 in 10/17 outcomes, n =3, 3096). Additionally, the mental health of service receivers improved
through digitally delivered mental health services with non-specialist involvement (d=0.2-0.8 in 12/27 outcomes,

n =8, 2335). However, the overall certainty of the evidence was poor.

Conclusion Incorporating digital technologies into non-specialist mental health interventions tended to enhance
non-specialists’competencies and knowledge in intervention delivery, and had a positive influence on the severity
of mental health problems, mental healthcare utilization, and psychosocial functioning outcomes of service recipi-
ents, primarily within primary-deliverer care models. More robust evidence is needed to compare the magnitude
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of effectiveness and identify the clinical relevance of specific digital functions. Future studies should also explore long-
term and potential adverse effects and interventions targeting men and marginalised communities.

Keywords Mental health, Non-specialists, Task-sharing, Digital technologies, Low-and middle-income countries,

Systematic review, Interventions, Mental healthcare

Background

The mental healthcare gap

Despite the availability of evidence-based treatments for
mental disorders, most of those in need of care do not
receive the adequate type and amount of care in a timely
manner, which has been described as the mental health-
care (MHC) gap [1, 2]. Compared to high-income coun-
tries, where 36—50% of people with a mental disorder are
estimated to be undertreated, this amounts to 76—85% in
low-and middle-income countries (LMICs), which can be
explained by the general lack of resources and high stig-
matization of mental disorders in LMICs [2, 3].

Strategies to reduce the mental healthcare gap
To decrease the MHC gap in resource-poor settings such
as LMIC, researchers have stressed the importance of
using trained and supervised non-specialists to deliver
mental health promotion, mental illness prevention, and
treatment activities [4—6]. Non-specialist MHC workers
have not received specialised training or tertiary edu-
cation in mental health-related fields. This definition
includes lay people from the community, primary care
physicians, or other health workers not specialised in
mental health and excludes MHC specialists, such as psy-
chiatrists, neurologists, psychologists, psychiatric nurses,
or mental health social or occupational workers [7, 8].
Barnett and colleagues [7] have set the groundwork for
non-specialist-led mental health interventions by propos-
ing a conceptual framework that differentiates between
the outreach/navigator model, the auxiliary care model,
and the task-shifting model [7, 9]. In the outreach/navi-
gator model, the non-specialist is concerned with bridg-
ing the gap between the community and care provider by
raising awareness of mental health, screening for mental
disorders and providing guidance to treatment pathways
[7]. In the auxiliary care model, non-specialists involved
in treatment may act as auxiliary workers, meaning they
assist the specialist who provides treatment by, for exam-
ple, promoting the treatment and medication adherence
of patients. Lastly, non-specialists may be used in the
task-shifting model, which differentiates between the
stepped-care approach and the primary-deliverer care
approach, depending on the involvement of the special-
ist in care delivery. In the stepped-care approach non-
specialists provide the least intensive care available and

refer patients to a specialist if required. In the primary-
deliverer care approach, the non-specialist acts as the
sole treatment deliverer [7].

Several randomized controlled trials (RCTs) have
shown that particularly the outreach model and the
task-shifting models hold the potential to increase men-
tal health awareness and decrease the symptom burden
of people with mental health complaints in LMICs [8,
10-12]. However, utilizing non-specialists to bridge the
MHC gap still requires appropriate training and ongo-
ing support to ensure the safety of patients and non-spe-
cialists [13, 14]. The most pressing challenge is, however,
finding a suitable way to support non-specialists in
LMICs, considering the resource scarcity.

One potential solution to support non-specialised
MHC workers may be through the use of digital technol-
ogies [5, 15]. Technology-based devices are devices with a
digital component, such as mobile phones, smartphones,
telepsychiatry, wearables or sensors, online platforms,
or mobile applications [15]. Access to technology-based
devices, such as mobile phones, has increased rapidly in
the past years in LMICs [16, 17]. By the end of 2021, half
of the population residing in LMICs used mobile inter-
net, implying that digital technology may hold the poten-
tial to address health priorities in countries with limited
human workforce [18].

According to a framework by Agarwal et al. [19], digi-
tal technologies can adopt three prominent roles when
used to support healthcare workers: 1. Training and
competence building, 2. Supporting the delivery of health
interventions, and 3. Supervising and supporting reten-
tion. Other researchers found that digital technology was
used by front-line health workers to receive education
on treatment guidelines, for data collection and report-
ing, improvement of communication, alerts and remind-
ers, client education, emergency referrals, supervision,
enhancing motivation and maintaining competence [19].
To the best of our knowledge, no review has yet been
undertaken to systematically summarize the evidence of
interventions involving mental health non-specialists and
digital technologies within the context of reducing the
MHC gap in LMICs.

Aims and research questions
Given the lack of evidence on the effectiveness of inter-
ventions combining mental health non-specialist models
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with digital technology in reducing the MHC gap, this
systematic review has the following aims:

1. To assess how non-specialists and digital technolo-
gies are combined in mental health interventions.

2. To assess the effectiveness of these interventions in
reducing the MHC gap in LMICs.

In particular, this review attempts to answer the follow-
ing research questions (RQ):

1. How are non-specialists and digital technologies
combined in mental health interventions?

2. Are digital training interventions effective for non-
specialists?

3. Are mental health interventions delivered by non-
specialists who are supported by digital technologies
effective for the service receivers?

4. Are digitally delivered interventions with additional
non-specialist involvement effective for service
receivers?

5. Are digital supervision tools effective for non-
specialists?

Methods

A protocol for this review, including the correspond-
ing amendments, was registered before the com-
mencement at the International prospective register
of systematic reviews, PROSPERO (Registration num-
ber: CRD42021293016). The conduct and reporting
of this review adhere to the Preferred Reporting Items
for Systematic Reviews and Meta-analysis (PRISMA
2020) guidelines [20] [Additional file 1] and guidance by
AMSTAR 2 (A Measurement Tool to Assess Systematic
Reviews) [21] [Additional file 2].

Eligibility criteria

Randomised controlled trials (RCTs) and non-ran-
domised controlled trials (NRCTs), pilot, and feasibil-
ity studies were included. The reason for including this
broad selection of study designs is that especially pop-
ulation-level interventions are considered to be hard
to randomise and because, next to the effectiveness of
such interventions, we were interested in the way digi-
tal technologies and non-specialists can be combined
in mental health interventions [22]. The following PICO
characteristics had to be fulfilled for studies to be eligi-
ble for inclusion: (1) Population: People (of any age) who
are non-specialists or service receivers (people receiving
the intervention of interest) residing in LMIC, defined by
the World Bank data [23]. (2) Intervention: Mental health
services combining non-specialised MHC workers with
digital technology that promote mental health, prevent
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or treat mental illness [15]. (3) Control: Care as usual,
baseline outcomes in studies with only one group, inter-
ventions that only included non-specialised MHC work-
ers without technology-based support, interventions that
only included digital technology without non-specialists
involved. (4) Outcome: Any outcomes related to mental
health promotion/prevention (i.e., psychosocial function-
ing outcomes), mental illness treatment (i.e., treatment
seeking behaviour, (severity of) mental illness burden and
adverse events), and the competencies of non-specialists
in delivering the intervention (i.e., knowledge, compe-
tence scores). For RCTs and NRCTs, only primary out-
comes were included. For (N)RCTs that do not specify a
primary outcome and for pilot and feasibility studies, any
outcome of interest was selected. This is because the pri-
mary outcomes in pilot and feasibility studies usually did
not correspond with the interests of this review. Reviews,
comments (non-primary studies), conference papers,
dissertations, and studies not published in English were
excluded from the review.

Search strategy and study selection

Study sources

The search for eligible studies was based on three study
sources: First, four bibliographic databases (PubMed,
Psychological Information Database (PsychINFO),
Cumulative Index to Nursing and Allied Health Litera-
ture (CINAHL), Web of Science) were searched for rel-
evant primary studies and protocols from their inception
until 18.09.2023. Second, trial registries were searched
for protocols of suitable intervention studies to identify
any additional studies not picked up by the initial search.
The following trial registries were searched: Interna-
tional Standard Randomised Controlled Trial Number
(ISRCTN), International Clinical Trials Registry Platform
(ICTRP) by the WHO, and Clinical Trials Registry- India
(CTRI) using similar search terms as within the bib-
liographic search. Third, backward and forward citation
chaining of the included studies was conducted to iden-
tify further eligible studies.

Search strategy development

The search strategy was developed with support from a
research librarian and included keywords and vocabu-
lary terms for the following four concepts: 1. LMIC, 2.
Non-specialists, 3. Digital technology, 4. Mental health.
The search syntax for PubMed is presented elsewhere
[Additional file 3].

Search conduct

First, three consecutive searches were performed in
December 2021 (database search), January and February
2022 (publications of protocols from databases and grey
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literature), and May and June (forward and backward
citation chaining of included articles) 2022 by the first
author. An additional database search was performed to
include studies that were published between the Decem-
ber 2021 and September 2023.

Study selection

The search results were first extracted to EndNote to
remove duplicates. The remaining studies were then
imported into the Covidence review software for screen-
ing. Two reviewers independently conducted the title,
abstract and full-text screening and resolved any discrep-
ancies by discussion. Following the study assessment, 28
out of 2413 studies reporting on 32 interventions were
included in this review (Fig. 1). A list of excluded stud-
ies with reasons for exclusion in the full-text screening is
reported elsewhere [Additional file 4].

Data extraction

Data from all included studies were extracted into a self-
developed Excel sheet. Data items included bibliographic
information (publication year and country), study design,
characteristics of participants (health status and demo-
graphics, including biological sex or gender information),
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interventions, control conditions, and outcomes (i.e.,
outcome type, methods to measure the outcomes, and
results). For studies focusing on non-specialists, the
outcomes from the latest assessment time-point were
obtained to provide insights into the long-term impact
of digital training. For studies focusing on the service
receiver and in which the primary outcome was not
defined or did not specify the assessment time-point, the
results were obtained for all different assessment time
points. If available, outcomes using the intention-to-treat
(ITT) analysis were preferred over the complete case
analysis (CCA). In case of missing or unclear data, the
study authors were contacted. Two reviewers indepen-
dently extracted data from all studies and resolved any
discrepancies by discussion.

Study quality

The risk of bias was assessed using RoB2 (Version 2 of
the Cochrane risk-of-bias tool for individual and clus-
ter RCTs [24] and ROBINS-I (Risk Of Bias In NRCTs
of Interventions) (ROBINS-I) [25]. We assumed that
pilot and feasibility studies generated results with a high
risk of bias given small sample sizes and thus unrepre-
sentative results. Two reviewers appraised each study

{ Identification of studies via databases and registers

) (

Identification of studies via other methods }

2366 Records identified from:

Databases (PubMed n=704,
PsychInfo n=346, Cumulative
Index to Nursing and Allied Health
Literature n=293, World of
Science=590);

Registers (CTRI n=92, ISRCT
n=260, ICTRP n=81)

Records removed before
screening:
Total duplicate records
removed by humans (n=547)

Identification

Records identified from:
Forward citation searching based on included
studies (n=182)
Backward citation chaining based on included
studies (n=412)
Forward citation based on protocols identified in
trial registries (n=14)

B !

A4

Records screened (n=1819) Reports excluded (n=1736)

Reports not retrieved (n=3)

Reports sought for retrieval
(n=30)

l

l

o| Reports excluded:
g No non-specialist (n=5)

No digital component (n=9)
No digital component (n=6)

Studies included using other

)

o . Records d for
E Records sought for retrieval (n=83) *>| Reports not retrieved (n=0) | eligibility (n=27)
o
3
]
v
S - Reports excluded:
Records assessed for eligibility (n=83) }—v No non-specialists (n=15)
Wrong setting (n=6)
No digital component (n=11)
Wrong study design (n=12)
No mental health promotion, prevention
J or treatment focus (n=2)
Wrong outcome (n=2)
Protocols identified from registers (used
PR for citation chaining search) n=14 v
Studies included using database -
and register search (n=21) methods (n=7)
o
3
5 v
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Fig. 1 PRISMA flow diagram. Notes: This diagram was derived from the PRISMA 2020 statement [20]
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independently and resolved any discrepancies by discus-
sion. The overall certainty of the evidence was evaluated
based on the GRADE guidelines and using the recom-
mendations for certainty rating in narrative synthesis
[26, 27].

Data synthesis

All studies were grouped according to the non-special-
ist models [7] and the m-health functions model [19] to
describe how mental health interventions have combined
digital technologies and non-specialists. Following the
Synthesis without Meta-analysis (SWiM) guidelines, a
narrative synthesis was conducted [28]. If possible, the
effect sizes (standardised mean difference, Cohen’s d)
were calculated using Excel and all used formulae are
reported elsewhere [Additional file 5] [29]. Effect sizes
were calculated based on either difference in the outcome
at follow-up, pre-post change of the outcome between
the intervention and control group, or pre-post change
only in the intervention group without a control condi-
tion. The baseline sample size and a correlation coeffi-
cient of r=0.5 were used in the calculations. The effect
sizes were interpreted small (d<0.2), medium (d=0.2—
0.8), or large (d>0.8) [29]. In four studies [30—33], more
than one intervention was investigated. For these, we
separately calculated the effect size of both interven-
tion relative to the baseline values [30, 32, 33] and wait-
list control group [31]. In addition, different effect sizes
comparing each endpoint with the same baseline were
computed for studies where multiple assessment points
of the outcome were extracted. To address the potential
ambiguity caused by varying assessment tools, we chose
to present absolute effect sizes. We defined a favourable
outcome as one in which the intervention led to lower
severity of mental problem outcomes (compared to the
control group or baseline outcomes) and higher psycho-
social functioning and MHC use outcomes (compared
to the control group or baseline outcomes) or when the
change in outcomes from pre- to post-intervention was
greater in the intervention group than in the control

group.

Results

Study characteristics

Of the n =28 included studies reporting on n = 32
interventions and published in peer-reviewed journals
between 2013 and 2023, four focused on non-special-
ists and n =24 focused on service receivers (Table 1). In
total, n =13 were RCTs, four were NRCTS, six were fea-
sibility studies, and five were pilot studies (Table 2). The
included interventions were conducted in China (# =6),
India (n =5), Brazil (n =5), Pakistan (# =3), Thailand
(n =3), Zimbabwe (n =3), Peru (n =2), Kenya (n =1),
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Indonesia (n =1), Egypt (n =1), Turkey (n =1), Korea
(n =1), Malaysia (n =1) and mostly in urban settings
(n =21 interventions). In some cases, the same interven-
tion was conducted in different trial settings (Table 1).

Among all studies, n =16 studies used various forms of
usual procedures for the control condition, such as con-
ventional face-to-face training for non-specialists, and
(enhanced) care as usual for service receivers including
regular medical care (i.e., pre-and postnatal or cancer
care) with additional mental health education, identifica-
tion of mental illness problems and referral. The remain-
ing studies used the baseline (# =10 studies), waitlist
(n =1) and digital intervention without non-specialist
involvement (# =1) as the control condition [details on
intervention and control conditions in Additional file 6].

Among studies focussing on non-specialists, outcomes
were categorized into competence to deliver a depression
treatment (n =3 studies), and knowledge about mental
disorders and ways to promote/prevent mental illness
(m =1). The latest outcome assessment was 3 months
post-baseline. Among studies focussing on service receiv-
ers, outcomes of n =21 studies were categorized into
severity of mental health problems, comprising differ-
ent mental illness symptoms or disorders. Six studies
focussed on psychosocial functioning outcomes and two
studies on MHC use [Additional file 7, table S7.1]. The
latest assessment time-points were 12 months post-base-
line and 3 months post-intervention for severity of mental
health problems and psychosocial outcomes and 1-year
post-baseline for MHC use outcomes. None of the stud-
ies reported on adverse events (Table 3). In two studies
the lost to follow-up rates were above 50%, and in most
studies (7 =13) the reasons for lost to follow-up were
unclear or not mentioned. Only two studies reported that
most participants were lost due to intervention-related
reasons [Additional file 8].

Participant characteristics

Non-specialists

The mean age of non-specialist participants ranged from
20 to 40years, and across studies, more than 70% of par-
ticipants were female. Lady health workers, Accredited
Social Health Activist (ASHAs), ASHA facilitators, com-
munity/multipurpose health workers or volunteers, nurs-
ing students and teachers were selected as non-specialists
who received digital training/education (Table 1).

Service receivers

Service receivers were aged between 18-65years in
n =19 studies, 15-16years in two studies, and 65+
in three studies. More than 50% of the intervention
receivers were female in most studies (n =22). Addi-
tionally, most studies (n =17) differentiated between
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two genders (men, women), seven studies considered
biological sex, and in four studies, the terms “gender”
and “sex” were used interchangeably (Table 1).

In n =11 studies participants reported symptoms of
common mental disorders (CMD), including depres-
sive, anxiety and unexplained somatic symptoms with
chronic somatic comorbidity (diabetes, hyperten-
sion), which were assessed using standardized clinical
assessment tools, such as the Patient Health Question-
naire-9. In two studies participants self-reported
having depressive or general psychological distress
symptoms. In three studies participants had a prob-
able mental disorder, including alcohol use, substance
use or major depressive disorder based on structured
clinical interviews using the Statistical Manual of
Mental Disorders — 5 or clinical judgements. Partici-
pants from other studies had somatic diseases, such
as breast cancer, HIV, coronary heart disease or spinal
cord injury (n =4). In three studies participants were
considered healthy (women at postnatal stage, school
children, parents) (Table 1). Furthermore, n =14 stud-
ies excluded participants with severe mental disorders,
including high suicide risks or psychotic disorders
[Additional file 9].
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Heterogeneity assessment

The included studies were very heterogeneous regarding
the PICO characteristics. First, studies focussed either
on the non-specialist or the service receivers (Table 1).
Second, the age range and type of (mental) health sta-
tus differed among the service receivers (Table 1). Third,
the types of intervention and control conditions dif-
fered regarding the use of digital technologies, the tasks
of the non-specialists and the type of care [Additional
file 6]. Fourth, some studies focus on the difference of
the (change in) outcome between two groups at follow-
up, while others assessed the change of the outcome from
baseline to follow-up. Fifth, it was difficult to determine
whether the drop-outs were due to the side effects related
to the mental health intervention or other reasons [Addi-
tional file 8]. Due to all these reasons, a planned meta-
analysis was not deemed feasible.

RQ 1: how are non-specialists and digital technologies
combined in mental health interventions?

Digital technology was identified to adopt four different
purposes in four non-specialist models (Fig. 2). The pur-
poses of digital technology were: 1. Digital training for
non-specialists, 2. Supporting non-specialist-delivered

The non-specialists receive digital
training to provide any form of mental
health intervention.

Digital support for non-specialists
The non-specialist primarily
delivers treatment, with the digital
tool aiding in organization,
intervention guidance, and
connecting care provider with
recipient.

Digitally delivered intervention
with non-specialist support
Digital technology delivers the
core intervention (exercises and
education), while the non-
specialist offers supplementary
support by guiding the recipient.

The non-specialist who provides
any form of mental health
intervention receives digital
supervision.

The outreach model

Non-specialists bridge the gap between
the community and the formal
healthcare system by offering services
like mental illness screening and health
education to the general population.

The task-shifting model

The primary delivery approach
Non-specialists act as the sole deliverer
of treatment.

n=4 [30, 34-35]

n=8 [32,38-42',45]

n=7 [47-48, 50-54]

n=1[57]> I—

421,55-56]

[49]°

The stepped care approach
The non-specialist starts with offering
low-intensity psychosocial
interventions like breathing exercises
and sports. If progress is lacking, a
specialist provides more intensive
psychotherapy.

The auxiliary care
model

The non-specialist assists the specialist
who provides treatment by supporting
i.e., in care management, adherence
and motivation.

n=1[44]

n=1 [46]

Fig. 2 Conceptual framework of mental health interventions combining digital technologies and non-specialist mental health workers. Notes:
This model allocated each intervention across a matrix combining non-specialist models based on the framework proposed by Barnett et al.
[7] and the m-health function model by Agarwal et al. [19]. The numbers of interventions (n) are presented in each category. ' One study [42]
was categorized twice, because the digital component was used to support in the delivery of MHC and for supervision of the non-specialist.
These intervention comprise two non-specialist models. *This intervention uses the digital technology to support in the delivery of MHC

and for supervision of the non-specialist
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interventions, 3. Digitally delivered intervention with
non-specialist involvement, and 4. Digital supervision of
non-specialists. Digital technologies were mostly used in
task-shifting care models, particularly in primary-deliv-
erer care approaches (n =24 intervention) followed by
stepped-care approaches (n =1). Additionally, technol-
ogy was used in non-specialist outreach models (n =7)
and auxiliary care models (n =2). A detailed rationale for
the categorization of interventions can be found in the
Additional file 10.

Digital training of non-specialists

In four studies, non-specialists were trained through
mobile-based or tablet-based applications or websites
with remote or face-to-face support from their trainers
to provide depression treatment or mental health promo-
tion strategies [Additional file 10, table S10.1]. All train-
ing or education interventions lasted from a minimum of
9hours to a maximum of 5days [Additional file 6].

Digitally supporting non-specialist-delivered interventions
In n =11 studies, digital technology supported non-spe-
cialists in delivering treatment through data collection,
decision support, setting alerts and reminders, enabling
emergency contact, a visualization tool for mental health
educational purposes and as a communication tool
[Additional file 10, table S10.1].

In five studies, the non-specialist provided treatment
synchronously or asynchronously with digital support.
Synchronous treatment delivery refers to when the ser-
vice receiver and the non-specialist communicate simul-
taneously (i.e., by phone). Asynchronous contact refers
to a certain time delay between the response (i.e., chat or
email conversations) [59]. In the remaining studies, treat-
ment was delivered face-to-face (n =4), or using a hybrid
method (n =2). The following treatment types were gen-
erally provided in (bi-) weekly sessions within a time
frame ranging from one to 4months: problem-solving
treatment (n =3), treatment of CMD based on mhGAP
guidelines (n =2), psychosocial and emotional support
(n =4), behavioural activation treatment (» =1) by non-
specialist. In one study the non-specialist supported the
specialist (auxiliary care model), who provided treat-
ment, by providing basic emotional counselling and
involving family members. In two studies, non-specialists
were additionally used for promotional activities, includ-
ing providing an anti-stigma campaign and screening of
mental health problems [Additional file 6].

Digitally delivered intervention with non-specialist
involvement

In ten studies, digital technologies in the form of mobile
or tablet-based applications were mainly used to provide
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specific intervention components (mental-health infor-
mation and exercises), while the non-specialist was avail-
able for further support (face-to-face, remotely or both)
[Additional file 10, table S10.1]. The non-specialists
were mainly responsible for introducing and implement-
ing the digital intervention, promoting adherence and
maintaining the motivation of service receivers, resolv-
ing technical issues and reinforcing digitally delivered
treatment content. In one study, mental health promo-
tion techniques were digitally provided, while in nine
studies, mental health treatment and prevention services
were provided. The following treatments were delivered:
Behavioural activation therapy (n =3 studies), problem-
solving therapy (n =1), strategies for drug rehabilitation
(n =1), cyclic adjustment training (#» =1), mindfulness
therapy (n =1), general psychosocial treatment (educa-
tion, symptom assessment and self-management skills)
(n =1). The duration of the interventions ranged from
2weeks to 6months while the treatment sessions took
place at least once a week [Additional file 6].

Digital supervision of non-specialists

Among the five studies focussing on the service receiver,
digital technologies were used to supervise the non-spe-
cialists” work through online meetings, phone calls, and
audio-recording sessions. Three of these studies used
digital technology solely for (weekly or monthly) supervi-
sion purposes [Additional file 10, Table $10.1; Additional
file 6].

Effectiveness of using digital technologies in non-specialist
interventions

Table 3 shows the effect sizes for following outcome cat-
egories: non-specialists’ competence and knowledge,
service receivers’ MHC use, severity of mental health
problems, and psychosocial functioning. The detailed
effect sizes for each outcome can be found elsewhere
[Additional file 7, Table S.7.2]. The effect sizes were either
unadjusted or adjusted for various potential confound-
ers. Relative to unadjusted effect sizes, the adjustment
for confounders did not change the interpretation of the
effect sizes according to three studies for which both the
unadjusted and adjusted outcomes were reported. Only
in one study four adjusted outcomes provided a con-
servative effect estimate compared to the unadjusted out-
come (Table 3).

RQ 2: Are digital training interventions effective

for non-specialists?

Digital training or education, with a minimum of 9 hours,
generally seems beneficial for non-specialists. Three
out of four digital training/education interventions
showed small to medium improvements from baseline
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to post-intervention (d=0.1-0.7 in 3 out of 4 outcomes)
in non-specialists’ competencies in delivering treatment
and knowledge to promote mental health. In one out of
two cases non-specialist’s competencies were better in
the intervention group compared to usual face-to-face
training with a small effect size (d=0.16 in 1 out of 2
outcomes).

RQ 3: Are mental health interventions delivered

by non-specialists who are supported by digital technologies
effective for the service receivers?

Non-specialist-delivered interventions that use digital
technology for various functions (data collection, deci-
sion support, visualisation, communication, alerts and
reminders and care coordination) were generally ben-
eficial for service receivers. This is because around 95%
of the outcomes across the n =11 studies favoured the
intervention in contrast to different control conditions,
with mostly large effect sizes (large: d >= 0.8 in 24 out of
38 outcomes). In particular, two interventions revealed
an increased MHC use (after screening), while seven
interventions showed a decrease in severity of mental
health problems and increase in psychosocial function
(after treatment) relative to the baseline values. In addi-
tion, three interventions showed that such treatment
interventions were more effective in decreasing severity
of mental health problems and increasing psychosocial
outcomes than regular care without any mental health
treatment and enhanced usual care, including brief coun-
selling, mental health education and/or referral to spe-
cialists (Table 3) [Additional file 7, Table S.7.2].

RQ 4: Are digitally delivered interventions with additional
non-specialist involvement effective for service receivers?
Digitally delivered interventions with additional non-
specialist involvement were beneficial for the service
receivers with mostly small effect sizes (d=0.11-0.2 in 12
out of 25 outcomes). More than 90% of outcomes across
the 10 studies favoured digitally delivered interventions
with non-specialist involvement compared to differ-
ent controls. Specifically, these interventions reduced
the severity of mental health problems and increased
the psychosocial functioning of service receivers rela-
tive to baseline (n =4 interventions), (enhanced) regular
care including brief counselling or no mental health care
(n =5), and digitally delivered interventions without non-
specialist involvement (7 =2) (Table 3) [Additional file 7,
Table S.7.2].

RQ 5: Are digital supervision tools effective

for non-specialists?

Despite none of the included studies investigating the
direct effect of digital supervision for non-specialists
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(i.e., competence level), the evidence indirectly suggests
that such interventions benefit the non-specialists. Three
non-specialist-delivered interventions that use digital
technology solely for supervision purposes showed lower
severity of mental illness problems with mostly medium
effect sizes (d=0.2-0.8 in 10 out of 17 outcomes) at fol-
low-up in contrast to enhanced care as usual. However,
because the usual care control group does not include
non-specialists, it remains unclear how effective digital
supervision is relative to no or usual on-site supervision
(Table 3) [Additional file 7, Table S.7.2].

Study quality and potential bias

The overall certainty of the evidence at hand can be
judged as being mostly low due to most (N)RCTs hav-
ing a moderate to high risk of bias (# =15 studies)
[Additional file 11], the high heterogeneity of the study
and intervention characteristics (Table 1), and potential
publication bias due to most studies being conducted in
Asian and South-American settings [Additional file 12].

Discussion

This systematic review investigated how different non-
specialist models were combined with digital technol-
ogy support models and whether these combinations
can effectively reduce the MHC gap in LMICs. Digital
technology was predominantly used in task-shifting
care interventions, with the focus on the primary-deliv-
erer care approaches, for purposes such as training,
supervising, and supporting the non-specialist in treat-
ment delivery and delivering treatment components
with non-specialist involvement. Treatment interven-
tions combining non-specialists and digital technol-
ogy mainly focused on people with non-severe CMD
or subthreshold symptoms. This review shows that any
digital training improved the competencies and knowl-
edge of non-specialists with a small to medium effect size
(d<0.8). Furthermore, non-specialist-delivered interven-
tions using digital technology as further support for the
service-delivery and supervision of the non-specialist
work improved mental health outcomes in service receiv-
ers with overall medium to large effect sizes (d>0.2).
Similarly, digitally delivered interventions with additional
non-specialist involvement improved the service receiv-
er’s mental health outcomes with mostly medium effect
sizes (d=0.2-0.8). However, the overall certainty of the
evidence at hand was evaluated to be low.

Digital technology in non-specialist mental health models

Interestingly, digital technology was primarily utilised
in interventions where non-specialists were the pri-
mary service deliverers [7]. Unsurprisingly, digital tech-
nology was not often used in auxiliary care models or
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task-shifting stepped-care approaches. Reasons for the
lack of such collaborative care methods are the gen-
eral shortages of specialists and specific regulations that
probably favour the primary-delivery model [13, 60].

The purposes for and functions of digital technologies
identified in this review were also identified in interven-
tions targeting other health domains, such as for exam-
ple communicable diseases [19]. However, our review
indicates that, specifically in mental health interven-
tions, digital technology was used to deliver main treat-
ment components, such as mental health education and
evidence-based exercises, with additional non-specialist
involvement.

Digital training and supervision

We can cautiously assume that digital training appears to
be as effective as face-to-face training in increasing the
non-specialist’s competence in providing MHC treat-
ment. Additionally, the available evidence suggests that
non-specialists who are digitally supervised can effec-
tively improve mental health outcomes in service receiv-
ers. Other researchers have supported these findings by
outlining the benefits associated with digital training and
supervision, including reducing the amount of training
and overcoming structural barriers, such as inviting on-
site specialists for training and supervision [19]. Further-
more, according to a study examining the acceptability
and feasibility of digital training, non-specialists per-
ceived using digital technologies as useful and conveni-
ent, even given a lack of acquaintance with technology
[61].

Despite the general benefits of digital training and
supervision, more robust evidence is needed to quantify
the long-term effects of digital training compared to face-
to-face training. Moreover, current evidence does not
provide insights into the benefits of using digital vs usual
supervision methods for non-specialists. These results
align with the current literature on the digital supervi-
sion of general frontline health workers, suggesting that
evidence seems either lacking or inconclusive [19]. In the
future, studies are needed that primarily examine if digi-
tal supervision helps to maintain the competencies of the
non-specialists sustainably, compared to on-site supervi-
sion or no supervision in the context of LMICs. Results
from such studies could facilitate more equitable MHC
provision globally by enabling, for example, specialists
from resource-rich settings to supervise non-specialists
from resource-poor settings virtually.

Mental health treatment involving non-specialists

and digital technology

Despite the limited certainty of the evidence, the circum-
stance that most outcomes favoured the intervention
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groups, suggest that incorporating digital technology
into non-specialist MHC interventions can be beneficial.
This is supported by previous research demonstrating the
practical benefits of using technology, such as time-sav-
ing for care providers that enable them to engage in other
income-generating activities, as seen in two qualitative
studies on midwife care in Indonesia [62, 63]. Another
qualitative study found that non-specialist MHC workers
prefer using digital protocols for their convenience dur-
ing the treatment when adequately trained on using the
digital device [64]. Other studies have shown that digi-
tal reminder messages can improve the non-specialist’s
management of malaria in children by 24%, and digi-
tal decision support tools can increase non-specialist’s
adherence to treatment protocols for early childhood dis-
orders [65, 66]. These findings could be applied to non-
specialists involved in mental health treatment.

However, in spite of the general benefits of using digi-
tal technology in non-specialist treatment models, gaps
remain in current literature, such as the lack of insights
into the clinical influences of specific digital functions.
For example, in some cases, non-specialist and service
receiver communication took place face-to-face, while in
other cases, remote synchronous or asynchronous com-
munication was used. Previous research suggests that
specific components of in-person therapy, such as non-
verbal communication, can contribute to psychopatho-
logical improvements [67]. Because these components
are usually missing in remote communication and the
conversation dynamics may differ between asynchronous
and synchronous conversations, it remains to be seen if
and what type of remote communication for primary-
delivery models is most effective. Additionally, in digitally
delivered interventions with asynchronous communi-
cation, there may be a certain time period between the
potential exposure to stress and the contact with the non-
specialist. In usual on-site psychotherapy, the generation
of a safe space enables the mediation and modulation of
stress, which is a key component for treatment success
[67]. Whether or not this lack of safe space may be ignor-
able or even harmful still needs to be clarified because
none of the included studies examined adverse effects.

Moreover, the current body of evidence does not pro-
vide any insights into what effect size (d) can be consid-
ered clinically meaningful. Clinical meaningfulness can
be defined by considering the minimal important differ-
ence (MID), which refers to the smallest change in the
outcome score of interest that is perceived as beneficial
for the patients and would warrant a change in the man-
agement of the health problem in the absence of adverse
effects and high costs [68, 69]. Considering what effect
size constitutes a MID highly depends on the popula-
tion, context and the measurement tool [68, 70]. Because
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of the high heterogeneity of the studies regarding the
PICO characteristics and the utilised measurement tools,
comparisons of the different effect sizes should be con-
ducted with caution. However, although the extent of
clinical meaningfulness remains unclear, we can assume
that interventions combining digital technologies and
non-specialists are helpful for people with non-severe
CMD or subthreshold symptoms by at least maintain-
ing their mental health and potentially by preventing the
progression to a full-blown disorder. To gain more robust
evidence on this assumption, long-term outcomes and
potential adverse effects should be the focus in future
studies. Apart from that, most of the studies excluded
participants with severe mental health problems, such as
suicidality or psychotic disorders [Additional file 9], who
may require medication and close monitoring. Hence, we
can assume that non-specialist interventions with digi-
tal technologies do not replace specialised mental health
workers but rather act as a substitute for population
groups that do not have any other alternative to receive
support.

Health equity viewpoint

Given that such interventions may be a potential solution
especially for resource poor areas, where no alternative
mental health support may be available, it still remains
unclear how such interventions can be implemented
in such settings, because most studies were conducted
in urban areas. Although access to digital technol-
ogy increased rapidly in LMICs, 33% of adults in rural
areas are less likely to use mobile internet than those in
urban areas [18]. Structural implications, such as power
cuts, lack of network coverage, and increased internet
costs may explain this digital divide [18]. Hence, future
research needs to identify ways to overcome these struc-
tural barriers, such as, for example, through applications
that do not require an internet connection. Moreo-
ver, there is a need to tailor these interventions to men
in LMICs, as most of the included participants were
women. Current literature indicates that especially men
show consistently fewer positive attitudes toward MHC
use as compared to females [3].

Strengths and limitations

Due to the large heterogeneity of included studies, a
meta-analysis could not be performed, and the effects-
sizes must be compared with caution. Additionally, the
calculation of Cohen’s d did not fulfil the underlying
assumptions for n =12 outcomes. However, a sensitiv-
ity analysis comparing Cohen’s d with the statistical cor-
rections of Hedge’s g and Glass delta [71], showed no
differences in the interpretation of most of the effect
sizes [Additional file 13]. Moreover, a fixed correlation
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coeflicient of r=0.5 was assumed for n =22 outcomes.
The sensitivity analysis results showed that among these
outcomes, # =18 outcomes showed no difference in the
interpretation of the effect size when using a regression
coefficient of r=0.5, r=0.2 or r=0.8 [Additional file 14].
Finally, only one author conducted the GRADE assess-
ment. However, no major concerns regarding interrater
reliability were assumed, given that the bias assessment,
which was one major component of the GRADE guide-
lines, was conducted by two authors.

Nevertheless, this systematic review generated a detailed
overview of the existing literature by including a broad
range of interventions, among which mental health pro-
motion, prevention, and treatment strategies. Addition-
ally, evidence gaps and promising intervention approaches
could be identified, and the existing frameworks on non-
specialist models and digital technology for health inter-
ventions could be combined and thus expanded. Finally,
this review is of high methodological quality according to
the AMSTAR 2 checklist [Additional file 2].

Conclusion

This systematic review of n =28 studies shows that digi-
tal technologies in non-specialist mental health inter-
ventions tended to have a positive impact in the four
outcome categories: 1) competencies and knowledge of
non-specialists, 2) severity of mental health problems
3) MHC use and 4) psychosocial functioning of service
receivers. Digital technology was mostly used in task-
shifting primary-deliverer care models. In some cases,
technology was also used in task-shifting stepped care,
outreach and auxiliary care models. Most treatment
interventions involving non-specialists and digital tech-
nology addressed people with non-severe CMD and sub-
threshold symptoms. Digital technology adopted four
purposes: to train and supervise non-specialists, to sup-
port non-specialists in the delivery of treatment, and to
provide digital treatment with non-specialist involve-
ment. The available results show that using digital tech-
nology for all four purposes in different non-specialist
interventions can be effective for non-specialists and
for service receivers, especially when no other adequate
care can be provided. However, the certainty of the cur-
rent evidence is poor. Hence, several gaps in the cur-
rent body of evidence were identified that need to be
addressed in future studies in the following ways: 1.
generating more rigorous study methodologies with low
risk of bias, 2. generating more robust evidence to better
understand and compare the magnitude of the effective-
ness and clinical relevance of the different interventions,
3. generating insights into the clinical influences of the
specific digital functions, 4. building evidence on the
effectiveness of digital supervision compared to on-site
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or no supervision, 5. studying potential harms and the
long-term effects of such interventions, 6. expanding and
tailoring such interventions to men and marginalized
communities to address global health equity. Given that
this review unveils the general potential of combining
digital technology with non-specialists in mental health
interventions, addressing the current knowledge gap can
be one approach to successfully reduce the global MHC
gap, especially in resource-poor settings.

Abbreviations

AMSTAR A measurement tool to assess systematic reviews
ASHA Accredited social health workers

CCA Complete case analysis

CINHAL  Cumulative index to nursing and allied health literature

CMD Common mental disorders

CTRI Clinical trial registry, India

GRADE Grading of Recommendations, Assessment, Development and
Evaluation

ICTRP International clinical trial register platform

ISRCTN International standard randomised controlled trial

T Intention-to-treat

LMIC Low-and middle-income countries
MHC Mental health care

MID Minimal important difference

NRCT Non-randomized-controlled trial

PRISMA  Preferred reporting items for systematic reviews and meta-analysis
Q0L Quiality of life

RCT Randomized-controlled trial

ROB Risk of Bias

RQ Research question

SWIM Synthesis without Meta-analysis

Supplementary Information

The online version contains supplementary material available at https://doi.
org/10.1186/512889-023-17417-6.

Additional file 1.
Additional file 2.
Additional file 3.
Additional file 4.
Additional file 5.
Additional file 6.
Additional file 7.
Additional file 8.
Additional file 9.
Additional file 10.
Additional file 11.
Additional file 12.
Additional file 13.
Additional file 14.
Additional file 15.

Acknowledgements

We thank Lara Christianson, the research librarian, for her support in develop-
ing the search strategy for this review. Additionally, we thank Murukkuvadura
Sajani Dilhara Mendis for conducting the full-text screening as the second
screener following the updated database search.

Page 19 of 21

Authors’ contributions

KW.W.M. conceptualized the study, developed the methodology, performed
the investigation (literature searches), curated the data (selected studies,
coded the data, and performed the risk of bias assessment), performed

the formal analysis, visualized the results, wrote the original draft of the
manuscript, and reviewed and edited the manuscript. KK.D.S. developed the
methodology (provided advice on statistical analysis), performed the formal
analysis (provided advice on data interpretation), visualized the results, and
reviewed and edited the manuscript. F.J. supervised and conceptualized the
study, developed the methodology, curated the data (selected studies, per-
formed the risk of bias assessment), and reviewed and edited the manuscript.
M.S. curated the data (selected studies, performed the risk of bias assess-
ment), validated the data (checked and coded the data), and reviewed and
edited the manuscript. R.S. developed the methodology (provided advice on
statistical analysis), and reviewed and edited the manuscript. H.Z. supervised
and conceptualized the study and reviewed and edited the manuscript.

H.B. supervised and conceptualized the study, developed the methodology,
curated the data (selected the studies, performed the risk of bias assessment),
and reviewed and edited the manuscript.

Funding
Open Access funding enabled and organized by Projekt DEAL.

Availability of data and materials

The search syntax for PubMed can be found in Additional file 3. The complete
search syntax and the data extraction sheet used for analysis in this article is
available upon request from the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details

'"Faculty 11 Human and Health Sciences, University of Bremen, Bremen, Ger-
many. 2Depar‘[ment of Prevention and Evaluation, Leibniz Institute for Preven-
tion Research and Epidemiology- BIPS, Bremen, Germany. *Department of Psy-
chiatry, Interdisciplinary Center Psychopathology and Emotion regulation,
University of Groningen, University Medical Center Groningen, Groningen, the
Netherlands. 4Depar‘[ment of Education and Research, Friesland Mental Health
Care Services, Leeuwarden, the Netherlands. >Department of Health Sciences,
Community & Occupational Medicine, University of Groningen, University
Medical Center Groningen, Groningen, the Netherlands. ®Leibniz ScienceCam-
pus Digital Public Health Bremen, Bremen, Germany.

Received: 12 April 2023 Accepted: 5 December 2023
Published online: 03 January 2024

References

1. Mudiyanselage KWW, Bastiaansen JA, Stewart R, et al. Identifying
mismatch and match between clinical needs and mental healthcare use
trajectories in people with anxiety and depression: results of a longitudi-
nal study. J Affect Disord. 2021; https://doi.org/10.1016/j.jad.2021.09.054.

2. Demyttenaere K, Bruffaerts R, Posada-Villa J, et al. Prevalence, severity,
and unmet need for treatment of mental disorders in the World Health
Organization. JAMA. 2004; https://doi.org/10.1001/jama.291.21.2581.

3. Purgato M, Uphoff E, Singh R, et al. Promotion, prevention and treatment
interventions for mental health in low- and middle-income countries
through a task-shifting approach. Epidemiol Psychiatr Sci. 2020;29:150.
https://doi.org/10.1017/5204579602000061X.

4. PatelV, Weiss HA, Chowdhary N, et al. Lay health worker led interven-
tion for depressive and anxiety disorders in India: impact on clinical and


https://doi.org/10.1186/s12889-023-17417-6
https://doi.org/10.1186/s12889-023-17417-6
https://doi.org/10.1016/j.jad.2021.09.054
https://doi.org/10.1001/jama.291.21.2581
https://doi.org/10.1017/S204579602000061X

Mudiyanselage et al. BMC Public Health

20.

21.

22.

23.

(2024) 24:77

disability outcomes over 12 months. Br J Psychiatry. 2011;199(6):459-66.
https://doi.org/10.1192/bjp.bp.111.092155.

Rebello T, Gureje O, Pike KM. Innovative strategies for closing the mental
health treatment gap globally. Curr Opin Psychiatry. 2014,27:308-14.
Javadi D, Feldhaus I, Mancuso A, et al. Applying systems thinking to task
shifting for mental health using lay providers: a review of the evidence.
Glob Ment Heal. 2017;4:e14. https://doi.org/10.1017/gmh.2017.15.
Barnett ML, Lau AS, Miranda J, et al. Lay health worker involvement in
evidence-based treatment delivery: a conceptual model to address
disparities in care. Annu Rev Clin Psychol. 2019; https://doi.org/10.1146/
annurev-clinpsy-050817-084825.

van Ginneken N, Tharyan P, Lewin S, et al. Non-specialist health worker
interventions for the care of mental, neurological and substance-abuse
disorders in low- and middle-income countries. Cochrane Database Syst
Rev. 2013; https://doi.org/10.1002/14651858.CD009149.pub2.

Raviola G, Naslund JA, Smith SL, et al. Innovative models in mental health
delivery systems: task sharing care with non-specialist providers to close
the mental health treatment gap. Curr Psychiatry Rep. 2019;21:1-3.
https://doi.org/10.1007/511920-019-1028-x.

Patel V, Prince M. Global mental health: a new global health field comes
of age. JAMA Psychiatry. 2010;303(19):1976-7. https://doi.org/10.1001/
jama.2010.616.

. Phoeun B, Nguyen AJ, Dang MH, et al. Assessing the effectiveness of teachers'

mental health literacy training in Cambodia: a randomized controlled trial.
VNU J Sci Educ Res. 2019; https://doi.org/10.25073/2588-1159/vnuer.4279.
Sabir Ali B, Rahbar MH, Naeem S, et al. The effectiveness of counseling on
anxiety and depression by minimally trained counselors: a randomized
controlled trial. Am J Psychother. 2003;57(3):324-36. https://doi.org/10.
1176/appi.psychotherapy.2003.57.3.324.

Barnett ML, Gonzalez A, Miranda J, et al. Mobilizing community health
workers to address mental health disparities for underserved popula-
tions: a systematic review. Admin Pol Ment Health. 2018;45:195-211.
https://doi.org/10.1007/510488-017-0815-0.

Beidas RS, Kendall PC. Training therapists in evidence-based practice: a criti-
cal review of studies from a systems-contextual perspective. Clin Psychol Sci
Pract. 2010;17(1):1-30. https://doi.org/10.1111/j.1468-2850.2009.01187 x.
Naslund JA, Shidhaye R, Patel V. Digital Technology for Building Capacity
of non-specialist health Workers for Task-Sharing and Scaling up Mental
Health Care Globally. Havard Rev Psychiatry. 2019;27(3):181. https://doi.
org/10.1097/HRP.O000000000000217.

Garner SL, SudiaT, L; RS. Smart phone accessibility and mHealth use in a
limited resource setting. Int J Nurs Pract 2018, 24(1): e12609; https://doi.
org/10.1111/ijn.12609.

WHO Global Observatory for eHealth. mHealth: new horizons for health
through mobile technologies. In: second global survey on eHealth. World
Health Organization; 2011. https://apps.who.int/iris/handle/10665/44607.
Accessed 02.01.2023.

Bahia K, Delaporte A. The State of Mobile Internet Connectivity 2021 In:
GSMA Reports 2021. https://www.gsma.com/mobilefordevelopment/
wp-content/uploads/2019/07/GSMA-State-of-Mobile-Internet-Conne
ctivity-Report-2019.pdf. Accessed 2.1.2023.

Agarwal S, Perry HB, Long LA, et al. Evidence on feasibility and effective
use of mHealth strategies by frontline health workers in developing
countries: systematic review. Trop Med Int Heal. 2015;20(8):1003-14.
https://doi.org/10.1111/tmi.12525.

Page MJ, McKenzie JE, Bossuyt PM, et al. The PRISMA 2020 statement: an
updated guideline for reporting systematic reviews. BMJ. 2021;88:105906.
https://doi.org/10.1136/bmj.n71.

Shea BJ, Reeves BC, Wells G, et al. AMSTAR 2: a critical appraisal tool for
systematic reviews that include randomised or non-randomised studies
of healthcare interventions, or both. BMJ. 2017; https://doi.org/10.1136/
bmj.j4008.

Reeves BC, Deeks JJ, Higgins JPT, et al. Chapter 24: Including non-rand-
omized studies on intervention effects. In: Higgins JPT, Thomas J, Chan-
dler J, Cumpston M, Li T, Page MJ WV. Cochrane Handbook for Systematic
Reviews of Interventions version 63 (updated February 2022). 2022. www.
training.cochrane.org/handbook. Accessed 03.02.2023.

The World Bank. World development indicators 2019. Washington D.C.: The
World Bank; 2019. https.//datahelpdesk.worldbank.org/knowledgebase/artic
les/906519-world-bank-country-and-lending-groups. Accessed 1.08.2022

24,

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Page 20 of 21

Sterne J, Savovic J, Page M, et al. RoB 2: a revised tool for assessing risk of
bias in randomised trials. BMJ. 2019; https://doi.org/10.1136/bm].14898.
Sterne JA, Hernan MA, Reeves BC, et al. ROBINS-I: a tool for assessing risk
of bias in non-randomised studies of interventions. BMJ. 2016; https://doi.
org/10.1136/bmj.i4919.

Schiinemann HJ, Higgins JPT, Vist GE, et al. Chapter 14: Completing 'Sum-
mary of findings'tables and grading the certainty of the evidence. In: Hig-
gins JPT, Thomas J, Chandler J, Cumpston M, Li T, Page MJ WV. Cochrane
Handbook for Systematic Reviews of Interventions version 63. [Online].
2022. www.training.cochrane.org/handbook. Accessed: 07.01.2023.
Murad MH, Mustafa RA, Schiinemann HJ, et al. Rating the certainty in
evidence in the absence of a single estimate of effect. Evid Based Med.
2017; https://doi.org/10.1136/ebmed-2017-110668.

Campbell M, McKenzie JE, Sowden A, et al. Synthesis without meta-anal-
ysis (SWiM) in systematic reviews: reporting guideline. BMJ. 2020; https://
doi.org/10.1136/bm;.16890.

Cohen J. Statistical power analysis for behavioural sciences. 2nd ed. New
York Lawrence Erlbaum Associates: New York; 1988. 1SBN: 0-8058-0283-5.
Muke SS, Tugnawat D, Joshi U, et al. Digital Training for Non-Specialist
Health Workers to Deliver a Brief Psychological Treatment for Depression
in Primary Care in India:Findings from a Randomized Pilot Study. Environ
Res public Heal. 2020;17(17):6368. https://doi.org/10.3390/ijerph1717
6368.

Pereira CA, Wen CL, Miguel EC, et al. A randomised controlled trial of a
web - based educational program in child mental health for schoolteach-
ers. Eur Child Adolesc Psychiatry. 2015;24:931-40. https://doi.org/10.
1007/500787-014-0642-8.

Dambi J, Norman C, Doukani A, Potgieter S, Turner J, Musesengwa R, et al.
A digital mental health intervention (Inuka) for common mental health
disorders in Zimbabwean adults in response to the COVID-19 pandemic:
feasibility and acceptability pilot study. JMIR Ment Heal. 2022;9(10)
https://doi.org/10.2196/37968.

Anttila M, Sittichai R, Katajisto J, et al. Impact of a web program to sup-
port the mental wellbeing of high school Students : a quasi experimental
feasibility study. Environ Res public Heal. 2019;16(14):2473. https://doi.
0rg/10.3390/ijerph16142473.

Rahman A, Akhtar P, Hamdani SU, et al. Using technology to scale-up
training and supervision of community health workers in the psychoso-
cial management of perinatal depression: a non-inferiority, randomized
controlled trial. Glob Ment Heal. 2019; https://doi.org/10.1017/gmh.
2019.7.

Nisar A, Yin J, Nan Y, et al. Standardising Training of Nurses in an Evidence-
Based Psychosocial Intervention for Perinatal Depression: Randomized
Trial of Electronic vs. Face-to-Face Training in China. Int J Environ Res
Public Heal. 2022; https://doi.org/10.3390/ijerph19074094.

Maulik PK, Kallakuri S, Devarapalli S, et al. Increasing use of mental health
services in remote areas using mobile technology: a pre — post evalu-
ation of the SMART mental health project in rural India. J Glob Health.
2017; https://doi.org/10.7189/jogh.07.010408.

Maulik PK, Devarapalli S, Kallakuri S. The systematic medical appraisal
referral and treatment mental health Project : quasi-experimental study
to evaluate a technology-enabled mental health services delivery model
implemented in rural India. J Med Internet Res. 2020; https://doi.org/10.
2196/15553.

Doukani A, Sera F, Chibanda D. A community health volunteer delivered
problem-solving therapy mobile application based on the friendship
bench’Inuka coaching 'in Kenya : a pilot cohort study. Glob Ment Heal.
2022; https://doi.org/10.1017/gmh.2021.3.

Chibanda D, Weiss HA, Verhey R, et al. Effect of a Primary Care-Based
Psychological Intervention on Symptoms of Common Mental Disorders
in Zimbabwe A Randomized Clinical Trial. JAMA. 2016; https://doi.org/10.
1001/jama.2016.19102.

Ross R, Sawatphanit W, Suwansujarid T, et al. The effect of telephone
support on depressive symptoms among HIV-infected pregnant women
in Thailand: an embedded mixed methods study. JANAC J Assoc Nurses
AIDS Care. 2013; https://doi.org/10.1016/jjana.2012.08.005.

Ebrahem SM, Badawy SA, Hassan RA, et al. Effect of telehealth nursing
intervention on psychological status and coping strategies among par-
ents during COVID-19 pandemic. Holist Nurs Pract. 2023; https://doi.org/
10.1097/HNP0000000000000561.


https://doi.org/10.1192/bjp.bp.111.092155
https://doi.org/10.1017/gmh.2017.15
https://doi.org/10.1146/annurev-clinpsy-050817-084825
https://doi.org/10.1146/annurev-clinpsy-050817-084825
https://doi.org/10.1002/14651858.CD009149.pub2
https://doi.org/10.1007/s11920-019-1028-x
https://doi.org/10.1001/jama.2010.616
https://doi.org/10.1001/jama.2010.616
https://doi.org/10.25073/2588-1159/vnuer.4279
https://doi.org/10.1176/appi.psychotherapy.2003.57.3.324
https://doi.org/10.1176/appi.psychotherapy.2003.57.3.324
https://doi.org/10.1007/s10488-017-0815-0
https://doi.org/10.1111/j.1468-2850.2009.01187.x
https://doi.org/10.1097/HRP.0000000000000217
https://doi.org/10.1097/HRP.0000000000000217
https://doi.org/10.1111/ijn.12609
https://doi.org/10.1111/ijn.12609
https://apps.who.int/iris/handle/10665/44607
https://www.gsma.com/mobilefordevelopment/wp-content/uploads/2019/07/GSMA-State-of-Mobile-Internet-Connectivity-Report-2019.pdf
https://www.gsma.com/mobilefordevelopment/wp-content/uploads/2019/07/GSMA-State-of-Mobile-Internet-Connectivity-Report-2019.pdf
https://www.gsma.com/mobilefordevelopment/wp-content/uploads/2019/07/GSMA-State-of-Mobile-Internet-Connectivity-Report-2019.pdf
https://doi.org/10.1111/tmi.12525
https://doi.org/10.1136/bmj.n71
https://doi.org/10.1136/bmj.j4008
https://doi.org/10.1136/bmj.j4008
http://www.training.cochrane.org/handbook
http://www.training.cochrane.org/handbook
https://datahelpdesk.worldbank.org/knowledgebase/articles/906519-world-bank-country-and-lending-groups
https://datahelpdesk.worldbank.org/knowledgebase/articles/906519-world-bank-country-and-lending-groups
https://doi.org/10.1136/bmj.l4898
https://doi.org/10.1136/bmj.i4919
https://doi.org/10.1136/bmj.i4919
http://www.training.cochrane.org/handbook
https://doi.org/10.1136/ebmed-2017-110668
https://doi.org/10.1136/bmj.l6890
https://doi.org/10.1136/bmj.l6890
https://doi.org/10.3390/ijerph17176368
https://doi.org/10.3390/ijerph17176368
https://doi.org/10.1007/s00787-014-0642-8
https://doi.org/10.1007/s00787-014-0642-8
https://doi.org/10.2196/37968
https://doi.org/10.3390/ijerph16142473
https://doi.org/10.3390/ijerph16142473
https://doi.org/10.1017/gmh.2019.7
https://doi.org/10.1017/gmh.2019.7
https://doi.org/10.3390/ijerph19074094
https://doi.org/10.7189/jogh.07.010408
https://doi.org/10.2196/15553
https://doi.org/10.2196/15553
https://doi.org/10.1017/gmh.2021.3
https://doi.org/10.1001/jama.2016.19102
https://doi.org/10.1001/jama.2016.19102
https://doi.org/10.1016/j.jana.2012.08.005
https://doi.org/10.1097/HNP.0000000000000561
https://doi.org/10.1097/HNP.0000000000000561

Mudiyanselage et al. BMC Public Health

42.

43.

44,

45.

46.

47.

48.

49.

50.

51

52.

53.

54.

55.

56.

57.

58.

(2024) 24:77

Scazufca M, Clara M, Couto PDP, et al. Pilot study of a two-arm non-
randomized controlled cluster trial of a psychosocial intervention to
improve late life depression in socioeconomically deprived areas of Sdo
Paulo, Brazil (PROACTIVE): feasibility study of a psychosocial intervention
for Intervention for late life depression in Sao Paulo. BMC Public Health.
2019;19:1-4. https://doi.org/10.1186/512889-019-7495-5.

Garg A, Agrawal R, Velleman R, et al. Integrating assisted tele-psychiatry
into primary healthcare in Goa, India: a feasibility study. Glob Ment Heal.
2022; https://doi.org/10.1017/gmh.2021.47.

Liu'Y, Hasimu M, Joa M, Tang J, Wang Y, He X, et al. The effect of a APP-
based intervention for depression among community-dwelling individu-
als with spinal cord injury: a randomized controlled trial. Arch Phys Med
Rehabil. 2023; https://doi.org/10.1016/j.apmr.2022.10.005.

Oztoprak PU, Kog G, Erkaya S. Evaluation of the effect of a nurse naviga-
tion program developed for postpartum mothers on maternal health: a
randomized controlled study. Public Health Nurs. 2023; https://doi.org/
10.1111/phn.13226.

Hong S, Lee S, Song K, et al. A nurse-led mHealth intervention to alleviate
depressive symptoms in older adults living alone in the community: a
quasi-experimental study. Int J Nurs Stud. 2023; https://doi.org/10.1016/j.
ijnurstu.2022.104431.

Noor Hanita Z, Khatijah LA, Kamaruzzaman S. A pilot study on develop-
ment and feasibility of the ‘MyEducation: CABG application’for patients
undergoing coronary artery bypass graft (CABG) surgery. BMC Nurs. 2022;
https://doi.org/10.1186/512912-022-00814-4.

Xu X, Chen S, Chen J, et al. Feasibility and preliminary efficacy of a com-
munity-based addiction rehabilitation electronic system in substance use
Disorder : pilot randomized controlled trial. JMIR mHealth uHealth. 2021;
https://doi.org/10.2196/21087.

Rodriguez M, Eisenlohr-moul TA, Weisman J, et al. The use of task shifting
to improve treatment engagement in an internet-based mindfulness
intervention among Chinese University Students: randomized controlled
trial. JMIR Form Res. 2021; https://doi.org/10.2196/25772.

Menezes P, Quayle J, Paulo S. Use of a Mobile Phone App to Treat Depres-
sion Comorbid With Hypertension or Diabetes: A Pilot Study in Brazil and
Peru. JMIR Ment Heal. 2019;6(4):e11698. https://doi.org/10.2196/11698.
Zhou K, Li J, Li X. Effects of cyclic adjustment training delivered via a
mobile device on psychological resilience , depression , and anxiety in
Chinese post - surgical breast cancer patients. Breast Cancer Res Treat.
2019;178:95-103. https://doi.org/10.1007/510549-019-05368-9.
Gonsalves PP, Hodgson ES, Bhat B, et al. App- based guided problem-
solving intervention for adolescent mental health: a pilot cohort study

in Indian schools. Evid Based Ment Heal. 2021; https://doi.org/10.1136/
ebmental-2020-300194.

Arjadi R, Nauta MH, Scholte WF, et al. Internet-based behavioural activa-
tion with lay counsellor support versus online minimal psychoeducation
without support for treatment of depression: a randomised controlled
trial in Indonesia. Lancet Psychiatry. 2018;5(9):707-16. https://doi.org/10.
1016/52215-0366(18)30223-2.

Araya R, Menezes PR, Claro HG, et al. Effect of a digital intervention on
depressive symptoms in patients with comorbid hypertension or diabe-
tes in Brazil and Peru two randomized clinical trials. JAMA. 2022; https://
doi.org/10.1001/jama.2021.4348.

Khan MN, Hamdani SU, Chiumento A, et al. Evaluating feasibility and
acceptability of a group WHO trans-diagnostic intervention for women
with common mental disorders in rural Pakistan: a cluster randomised
controlled feasibility trial. Epidemiol Psychiatr Sci. 2019; https://doi.org/
10.1017/52045796017000336.

Rahman A, Khan MN, Hamdani SU, Chiumento A, Akhtar P, Nazir H, et al.
Effectiveness of a brief group psychological intervention for women in

a post-conflict setting in Pakistan: a single-blind, cluster, randomised
controlled trial. Lancet. 2019; https://doi.org/10.1016/S0140-6736(18)
32343-2.

Chen S, Conwell Y, Xue J, et al. Effectiveness of integrated care for older
adults with depression and hypertension in rural China: a cluster rand-
omized controlled trial. PLoS Med. 2022;19(10):21004019. https://doi.org/
10.1371/journal.pomed.1004019.

Cook TD, Campbell DT. Quasi-experimentation: Design & Analysis Issues
for field settings. Houghton Mifflin; 1979.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

Page 21 of 21

Philippe TJ, Sikder N, Jackson A, et al. Digital health interventions for deliv-
ery of mental health care: systematic and comprehensive Meta-review.
JMIR Ment Heal. 2022;9(5):35159. https://doi.org/10.2196/35159.

Le DPT, Eschliman EL, Grivel MM, et al. Barriers and facilitators to imple-
mentation of evidence-based task-sharing mental health interventions in
low- and middle-income countries: a systematic review using implemen-
tation science frameworks. Implement Sci. 2022;17(1):1-25. https://doi.
0rg/10.1186/513012-021-01179-z.

Muke SS, Shrivastava RD, Mitchell L, et al. Acceptability and feasibility of
digital technology for training community health workers to deliver brief
psychological treatment for depression in rural India. Asian J Psychiatr.
2019;45:99-106. https://doi.org/10.1016/}.ajp.2019.09.006.

Chib A.The Aceh Besar midwives with Mobile phones project: design
and evaluation perspectives using the information and communication
Technologies for Healthcare Development Model. J Comput Commun.
2010;15:500-25. https://doi.org/10.1111/j.1083-6101.2010.01515.x.

Chib A, Lwin M, Ang J, et al. Midwives and mobiles: using ICTs to improve
healthcare in Aceh Besar. Indonesia Asian J Commun. 2008;18:348-64.
https://doi.org/10.1080/01292980802344182.

Ojagbemi A, Daley S, Kola L, et al. Perception of providers on use of

the WHO mental health gap action Programme-intervention guide
(MhGAP-IG) electronic version and smartphone-based clinical guidance
in Nigerian primary care settings. BMC Prim Care. 2022,23:264. https://doi.
0rg/10.1186/512875-022-01869-7.

Mitchell M, Hedt-Gauthier BL, Msellemu D, et al. Using electronic technol-
ogy to improve clinical care - results from a before-after cluster trial to
evaluate assessment and classification of sick children according to
integrated Management of Childhood lliness (IMCI) protocol in Tanzania.
BMC Med Inform Decis Mak. 2013;13:1-8. https://doi.org/10.1186/
1472-6947-13-95.

Zurovac D, Sudoi RK, Akhwale WS, et al. The effect of mobile phone
text-message reminders on Kenyan health workers adherence to malaria
treatment guidelines: a cluster randomised trial. Lancet. 2011;378:795-
803. https://doi.org/10.1016/50140-6736(11)60783-6.

Malhotra S, Sahoo S. Rebuilding the brain with psychotherapy. Indian J
Psychiatry. 2017;59(4):411. https://doi.org/10.4103/0019-5545.217299.
Jaeschke R, Singer J, Guyatt GH. Measurement of health status: ascer-
taining the minimal clinically important difference. Control Clin Trials.
1989;10(4):407-15. https://doi.org/10.1016/0197-2456(89)90005-6.
Cuijpers P, Turner EH, Koole SL, et al. What is the threshold for a clinically
relevant effect? The case of major depressive disorders. Depress Anxiety.
2014;31(5):374-8. https://doi.org/10.1002/da.22249.

Davis SL, Johnson AH, Lynch T, et al. Inclusion of effect size measures and
clinical relevance in research papers. Nurs Res. 2022; https://doi.org/10.
1097/NNR.0000000000000494.

Dasborough M. Effect sizes for research: a broad practical approach.
Mahwah, NJ: Lawrence Erlbaum. Organ Res Methods; 2007. https://doi.
org/10.1177/1094428106295495.

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

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://doi.org/10.1186/s12889-019-7495-5
https://doi.org/10.1017/gmh.2021.47
https://doi.org/10.1016/j.apmr.2022.10.005
https://doi.org/10.1111/phn.13226
https://doi.org/10.1111/phn.13226
https://doi.org/10.1016/j.ijnurstu.2022.104431
https://doi.org/10.1016/j.ijnurstu.2022.104431
https://doi.org/10.1186/s12912-022-00814-4
https://doi.org/10.2196/21087
https://doi.org/10.2196/25772
https://doi.org/10.2196/11698
https://doi.org/10.1007/s10549-019-05368-9
https://doi.org/10.1136/ebmental-2020-300194
https://doi.org/10.1136/ebmental-2020-300194
https://doi.org/10.1016/S2215-0366(18)30223-2
https://doi.org/10.1016/S2215-0366(18)30223-2
https://doi.org/10.1001/jama.2021.4348
https://doi.org/10.1001/jama.2021.4348
https://doi.org/10.1017/S2045796017000336
https://doi.org/10.1017/S2045796017000336
https://doi.org/10.1016/S0140-6736(18)32343-2
https://doi.org/10.1016/S0140-6736(18)32343-2
https://doi.org/10.1371/journal.pmed.1004019
https://doi.org/10.1371/journal.pmed.1004019
https://doi.org/10.2196/35159
https://doi.org/10.1186/s13012-021-01179-z
https://doi.org/10.1186/s13012-021-01179-z
https://doi.org/10.1016/j.ajp.2019.09.006
https://doi.org/10.1111/j.1083-6101.2010.01515.x
https://doi.org/10.1080/01292980802344182
https://doi.org/10.1186/s12875-022-01869-7
https://doi.org/10.1186/s12875-022-01869-7
https://doi.org/10.1186/1472-6947-13-95
https://doi.org/10.1186/1472-6947-13-95
https://doi.org/10.1016/S0140-6736(11)60783-6
https://doi.org/10.4103/0019-5545.217299
https://doi.org/10.1016/0197-2456(89)90005-6
https://doi.org/10.1002/da.22249
https://doi.org/10.1097/NNR.0000000000000494
https://doi.org/10.1097/NNR.0000000000000494
https://doi.org/10.1177/1094428106295495
https://doi.org/10.1177/1094428106295495

	The effectiveness of mental health interventions involving non-specialists and digital technology in low-and middle-income countries – a systematic review
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 

	Background
	The mental healthcare gap
	Strategies to reduce the mental healthcare gap
	Aims and research questions

	Methods
	Eligibility criteria
	Search strategy and study selection
	Study sources
	Search strategy development
	Search conduct
	Study selection

	Data extraction
	Study quality
	Data synthesis

	Results
	Study characteristics
	Participant characteristics
	Non-specialists
	Service receivers

	Heterogeneity assessment
	RQ 1: how are non-specialists and digital technologies combined in mental health interventions?
	Digital training of non-specialists
	Digitally supporting non-specialist-delivered interventions
	Digitally delivered intervention with non-specialist involvement
	Digital supervision of non-specialists

	Effectiveness of using digital technologies in non-specialist interventions
	RQ 2: Are digital training interventions effective for non-specialists?
	RQ 3: Are mental health interventions delivered by non-specialists who are supported by digital technologies effective for the service receivers?
	RQ 4: Are digitally delivered interventions with additional non-specialist involvement effective for service receivers?
	RQ 5: Are digital supervision tools effective for non-specialists?

	Study quality and potential bias

	Discussion
	Digital technology in non-specialist mental health models
	Digital training and supervision
	Mental health treatment involving non-specialists and digital technology
	Health equity viewpoint

	Strengths and limitations
	Conclusion
	Anchor 45
	Acknowledgements
	References


