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Abstract

In low-income and middle-income countries (LMICs), emerging digital mental health 

interventions should be accompanied by regular and comprehensive assessment of available 

scientific evidence. This review aims to support efforts to monitor progress in digital mental 

health research, ensuring new evidence can guide researchers, clinicians, policymakers and 

program managers positioned to adopt and implement these digitally-enabled treatments. In 

accordance with PRISMA guidelines, an electronic database search from 2016 to 2020 yielded 

37 digital intervention studies for detection, diagnosis, prevention, treatment, and/or management 

of a broad range of mental disorders in 13 LMICs. This date range was selected to update 

previous reviews. Most studies involved online interventions and many reported feasibility and 

acceptability, reflected by participant satisfaction or program adherence. About half the studies 
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(N=23) reported clinical benefits based on changes in mental health. For depression and mood 

disorders, some digital interventions showed improvements in depressive symptoms, quality of 

life, treatment adherence, and recovery. However, sample sizes were small and studies focused 

primarily on adults. Further limiting generalizability was the lack of consistency in clinical 

assessment and measurement tools between studies. No studies reported worsening symptoms, 

negative acceptability or dissatisfaction with digital interventions, suggesting possible publication 

bias. While digital interventions show promise, it remains difficult to conclude that digital 

interventions are effective from these studies, as it is prudent to exercise caution before drawing 

conclusions about clinical effectiveness. This review reflects continued growth in digital mental 

health research in LMICs and further highlights the need for rigorous evaluation of effectiveness 

and cost-effectiveness.
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1. Introduction

Mental disorders are a leading contributor to the global burden of disease, with mental 

illness accounting for 32.4% of years lived with disability and 13% of disability-adjusted 

life-years (Vigo et al., 2016). In low-income and middle-income countries (LMICs), there is 

a significant care gap (Pathare et al., 2018), with up to 90% of people with mental disorders 

not receiving adequate treatment and follow up (Becker and Kleinman, 2012; Patel et al., 

2010; Patel and Prince, 2010). Globally, technology continues to emerge as a promising tool 

for offering direct support to individuals living with mental disorders, improving quality of 

services, and making evidence-based treatments more widely available (Bhugra et al., 2017). 

Digital health technologies typically encompass any form of remote or online platform or 

mobile device that can be used or designed to deliver a mental health intervention. This 

includes smartphone apps, online programs, text messaging, telepsychiatry, and wearable 

devices such as smart watches (Lipschitz et al., 2019). Effective digital health innovations 

present an opportunity to address the global discrepancy in mental healthcare provision.

In LMICs, a lack of awareness and adequate mental health services, social welfare and 

legislation to protect those with mental illness from stigma and discrimination are barriers 

to accessing services and promoting recovery from mental illness (Knaak et al., 2017; 

Koschorke et al., 2014; Semrau et al., 2015). Moving towards digital and online services 

may present an opportunity to enable individuals to access adequate mental healthcare in 

communities where mental health services may not be otherwise available. In cases where 

stigma and discrimination are particularly severe, such that an individual may fear social 

isolation or other inhumane responses to their mental illness, such as restraints (Semrau et 

al., 2015), digital technologies could present safe and confidential ways for people to access 

mental health interventions.

In high-income countries, the application of technology in healthcare is increasing rapidly 

(Price et al., 2014), with emphasis on new digital approaches for supporting mental and 
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behavioural health care (Bhugra et al., 2017). Digital applications have demonstrated 

promise in reducing symptoms of mental disorders such as depression (Firth et al., 2017), 

psychotic disorders (Gire et al., 2017) and other severe mental illnesses (Naslund et al., 

2015), and improving medication adherence (Rootes-Murdy et al., 2018). These include 

smartphone delivery of cognitive behavioural therapy (Baumel et al., 2016), and apps 

for the early identification of relapse in psychotic disorders (Ben-Zeev et al., 2018). 

However, depending on digital mental health interventions that have been developed and 

studied in higher income countries, namely ‘WEIRD’ countries (i.e., Western, Educated, 

Industrialized, Rich, and Democratic), may bias conclusions and limit generalizability 

(Henrich et al., 2010). Therefore, to address this limitation, it is necessary to explore studies 

that have employed digital mental health interventions in LMICs.

Mounting research from lower-income countries suggests the potential benefit of digital 

mental health technologies in these settings (Fairburn and Patel, 2017; Naslund et al., 

2019), as reflected in recent reviews. However, these reviews have also highlighted gaps in 

the evidence. For instance, a 2017 review found 49 studies that supported the feasibility, 

acceptability, and potential clinical effectiveness of online, mobile, and text-messaging 

services aimed at the treatment or prevention of mental disorders in over 20 LMICs 

(Naslund et al., 2017). It was found that online, text-messaging, and telephone support 

interventions showed promise in decreasing mental health symptoms. However, many 

included studies also did not include adequate comparison conditions, were not rigorously 

designed trials, or reported limited information on average effect sizes, the relative 

effectiveness of mental health interventions for different populations, and the variability 

in these effects across studies. For instance, fewer than half of the 49 studies summarized in 

the 2017 review reported significant improvements in mental health outcomes or symptoms. 

In general, insufficient details were reported in many studies to enable replication, with 

the review concluding that more research is required to determine clinical effectiveness of 

technological interventions and how to scale up and integrate use of technology into existing 

health systems (Naslund et al., 2017).

Furthermore, Kaonga and Morgan (2019) reviewed studies of digital tools including 

mobile and online modalities for mental health care, focused on improving psychological 

support and treatment adherence in resource-limited settings. This review did not provide 

comprehensive summaries of the included studies, which employed a wide range of designs, 

and were mostly pilot studies, without consistent reporting of outcomes. Importantly, of the 

67 studies included, only 31 were from LMICs, making it difficult to determine whether 

the acceptability and potential clinical benefits of digital mental health programs from 

low-resource settings in higher income countries can generalize to LMICs (Kaonga and 

Morgan, 2019). Of the 31 studies from LMICs, only 4 reported significant improvements 

in mental health outcomes, highlighting a gap with reporting on effectiveness (Kaonga and 

Morgan, 2019).

Lastly, a review by Jimenez-Molina et al. (2019) identified 22 studies of Internet-based 

interventions focused on prevention and treatment of mental disorders including depression, 

anxiety, and substance use in Latin America. This review suggests that there were favorable 

short-term results in less than half of the interventions including reduction in stress, anxiety, 
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and depression. However, the studies mostly had short term follow-up and reported difficulty 

in participant retention and adherence to the online treatment protocols. Nine of the included 

studies reported improvements on mental health outcomes, with many studies unable to 

report effectiveness due to high attrition rates and methodological limitations including 

unclear sample groups (Jiménez-Molina et al., 2019). The limited reporting of clinical 

efficacy among these Internet interventions, combined with methodological challenges, 

makes it difficult to inform efforts to scale up these programs in real world settings.

These recent reviews of published studies highlight a mix of promising examples as well 

as important future directions for the field. Another important consideration is that there 

continues to be an unprecedented increase in the number of available commercial mental 

health technologies, which raises concerns that the emergence of new digital applications 

and devices has not been accompanied by similar progress in scientific evidence to support 

their use for addressing mental disorders (Naslund et al., 2019). For instance, over 10,000 

mental health apps are available for download via commercial app stores (Torous et al., 

2019); though, most of these commercially available apps have no reliable or high-quality 

scientific evidence as support (Larsen et al., 2019; Lau et al., 2020). In LMICs, this concern 

is especially relevant as growth of technology is even less likely to be accompanied by 

robust research evidence. This stems from general neglect and under-prioritisation of mental 

health on research agendas in many LMICs (Becker and Kleinman, 2013). Furthermore, 

governance and regulation of mental healthcare systems and policies in LMICs are low 

(Petersen et al., 2017), suggesting that regulatory bodies in place in many countries may 

be insufficient to match the unprecedented increase in the development of mental health 

technologies. Additionally, public access to commercial digital mental health applications 

is becoming increasingly easy given that wireless connectivity is becoming more widely 

available even in rural areas, and that smartphone prices continue to decrease (We Are 

Social, 2020).

To respond to this rapid evolution of the field of digital health technologies in global 

mental health, regular and comprehensive assessment of studies as they become available 

is required. This will also contribute further to the development of mental healthcare 

technologies that are safe, evidence-based and offer potential for the greatest benefit to 

those living with mental disorders in LMICs. In the current review, we aimed to address 

the need for regular monitoring of digital mental health research in low income settings by 

specifically expanding on these recent reviews that summarise use of digital mental health 

interventions in LMICs (Jiménez-Molina et al., 2019; Kaonga and Morgan, 2019; Naslund 

et al., 2017). We build on these studies not only by updating the review of published 

studies in this field, but also by providing a comprehensive synthesis and assessment of 

methodological quality of current research findings from LMICs.

A large number of new interventions studies have been published since the review by 

Naslund et al. (2017), so the current review accounts for the increasing use of technology 

and smartphone access in many LMICs. The current review also expands upon the review 

by Kaonga and Morgan (2019) by including studies of interventions applied specifically 

in LMICs (rather than low-resource settings in higher-income countries), and expands on 

the review by Jiménez-Molina et al. (2019) by including studies beyond Latin America. 
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Furthermore, to address a key gap in the prior reviews, we aim to provide a comprehensive 

summary of the potential clinical benefits of digital mental health interventions in LMICs. 

Our goal is to contribute to ensuring that new studies reporting clinical effectiveness are 

summarized in a way that can guide both researchers and clinicians, as well as policymakers 

and program managers responsible for the adoption and implementation of safe and effective 

new services into practice.

2. Methods

2.1 Search Strategy

This review adhered to the Preferred Reporting Items for Systematic and Meta-Analyses 

(PRISMA) reporting guidelines (Moher et al., 2009). A search was undertaken using 

Medline, with time limits placed between 2016/08/01 and 2019/07/16. The search was 

subsequently updated to include relevant studies from 2019/07/16 to 2020/08/28. Studies 

prior to 2016/08/01 were not considered in this search as these were previously summarised 

in the review by Naslund et al. (2017), the earliest of the three prior reviews. The search 

strategy was adapted from the search strategies described in prior reviews (Jiménez-Molina 

et al., 2019; Kaonga and Morgan, 2019; Naslund et al., 2017). The complete list of search 

terms are in Table 1.

2.2 Inclusion & Exclusion Criteria

Studies included in the review evaluated technological interventions for the prevention 
or treatment of mental disorders. ‘Technological interventions’ involved digital, online or 

mobile technologies, including telephones (e.g., telepsychiatry), mobile phones (e.g., SMS 

texting services) and smartphones (e.g., smartphone applications), programs delivered via 

the Internet (e.g., websites for internet-delivered CBT), and/or wearable technologies. The 

main component of the interventions must be technology-based for studies to be included. 

‘Mental disorder’ encompassed any specifically defined (ICD or DSM) common or serious 

psychological disorders, as well as other more general psychological health terms such as 

‘stress’, ‘psychological distress’, ‘(improving) mental health/ill-health’ or ‘suicide’, as long 

as a clear definition of the concept and a measurement instrument were given. Interventions 

could target multiple disorders or symptom clusters in the same study, as long as they 

were all clearly defined. Mental disorders had to be the primary disorder for a paper to be 

included.

Outcomes included clinical effectiveness, feasibility, acceptability, efficacy, costs and/or 

cost-effectiveness, patient, carer or mental health-worker satisfaction, as well as other 

clinical or mental health related outcomes, such as quality of life, self-esteem, coping 

and functioning. While outcomes could be varied in this search, the primary outcome 

must be directly related to the patients themselves. For example, a study investigating a 

digital intervention targeting caregiver well-being as the primary outcome was excluded. 

However, if caregiver well-being was an outcome secondary to patient well-being, the study 

was included. Study designs were also varied, including randomised controlled trials, pilot 

trials, case control studies and naturalistic studies; however, trial protocols, descriptions of 

Carter et al. Page 5

J Psychiatr Res. Author manuscript; available in PMC 2022 January 31.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



intervention development, discussion or opinion pieces, qualitative content analysis and/or 

review articles were excluded.

Low- and middle-income countries (LMICs) were defined according to the 2015 World 

Bank classification. Additionally, countries were included in the search that had recently 

transitioned from middle- to high-income classification (e.g., Chile, Uruguay), to allow for 

more inclusive eligibility criteria.

2.3 Study selection & Data extraction

The lead researcher (HFC) screened titles and abstracts to identify articles to undergo 

full-text review. No language restrictions were applied, and English abstracts were obtained 

for non-English articles. Studies written in Spanish were directly translated by HFC, and 

any other non-English language articles were translated using Google Translate. Potentially 

eligible studies were shared with coauthors (RA and JAN). HFC extracted data including 

country of origin, sample description, method design and duration, outcome measures and 

main results, and summarised these details in a table. KA and DD updated the literature 

search and conducted data extraction for new eligible studies before adding these to the 

tables. JAN reviewed the table of included studies to confirm eligibility and accuracy in 

data extraction. HFC, KA and DD finalized the summary table. Due to heterogeneity of 

the included studies and reported outcomes, and given that this review aimed to summarise 

recent evidence, a quantitative synthesis of the findings was not possible. Fourteen studies 

assessing technological interventions for smoking (tobacco) cessation were identified in this 

search. Due to widespread prevalence of tobacco smoking, along with its relative social 

acceptance and lack of sanctioning in LMICs, tobacco cessation is often assessed separately 

from other mental health conditions and addiction in research. Therefore, these 14 studies 

will be summarised separately.

2.4 Quality Assessment

To assess the quality of included studies, we used the MQRS (Methodological Quality 

Rating Scale) along with the scoring instructions provided to assess each of the included 

studies (Miller & Wilbourne, 2002). The scale measures 12 dimensions of methodological 

quality with cumulative ratings ranging from 0 (lowest quality) to 16 (highest quality) and 

has been widely used to evaluate study quality in mental health services research, including 

in prior reviews (Cabassa et al., 2017; Fortuna et al., 2020; Whiteman et al., 2016). Studies 

with a quality rating score of at least 14 are considered to be high-quality studies (Miller & 

Wilbourne, 2002).

3. Results

3.1 Characteristics of Included Studies

We identified 37 studies of digital technology for the detection, diagnosis, prevention, 

treatment, and/or management of mental disorders in 13 LMICs across 7 geographical 

regions (East Asia, n = 10; South Asia, n = 5; Central or Latin America, n = 11; Middle 

East, n = 3; Eastern Europe or Western/Central Asia, n = 3; South-East Asia, n = 2; Africa, 

n = 3). We arranged studies by disorder type, into the following 5 categories: depression and 
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mood disorders; anxiety disorders and post-traumatic stress disorder; alcohol or substance 

use disorders; community mental health services including common and severe mental 

disorders; and suicide prevention. In the sections below, we summarize key findings for 

each category of included studies. Studies targeting more than one type of disorders were 

summarised in both tables and are mentioned in subsequent relevant sections in the text.

3.2 Digital interventions for depression and mood disorders

Nearly half of included studies (48%; n = 18 out of 37) targeted depression or mood 

disorders. As summarized in Table 2, these studies primarily focused on depression 

in adults, and used online interventions. Arjadi et al. (2018) described an Internet-

based behavioural activation programme for major depression in Indonesia, which led 

to improvements in depressive symptoms and remission rates at follow-up. An online 

mindfulness intervention from China led to improvements in depression compared to control 

(Ma et al., 2018). Osorio et al. (2017) described an online intervention for symptom 

monitoring to prevent relapse and encourage treatment retention, and found that depressive 

symptoms did not increase during the trial. Tulbure et al. (2018a) implemented an internet-

supported intervention for depression in Romania and observed improvement in depressive 

symptoms. Furthermore, Tulbure et al. (2018b) tested a web-based transdiagnostic 

intervention in Romania and found improvements in mood disorder symptoms and quality 

of life measures. One study by Anttila et al. (2019) targeting adolescent depression trialled 

an internet-delivered program for high school psychosocial wellbeing in Thailand, though no 

significant differences in depression emerged post-intervention. Yang et al. (2019) tested a 

mindfulness intervention delivered over WeChat, a highly popular social media platform 

in China for perinatal depression, which improved depressive symptomatology. Yeung 

et al. (2018) describe a Chinese-adapted version of MoodGYM, an online CBT-based 

intervention, which resulted in improved depressive symptoms compared to the care-as-

usual control (Yeung et al., 2018).

In another study from China, Guo et al. (2020) tested a 6-week internet-based program 

for mindfulness and self-compassion. At 3 months and 1 year following the intervention, 

participants showed decreases in depressive symptoms. A study in Iran demonstrated 

that an online course addressing common causes of depression significantly improved 

depressive symptoms in a 12-week follow up for female high school students (Moeini et 

al., 2019). Furthermore, a study on students implementing a 10-week online intervention 

in Nigeria demonstrated significant reduction in depressive symptoms compared to baseline 

(Ofoegbu et al., 2020). A multicenter intervention using a digital kiosk to support depression 

screening, diagnosis, and care in primary care facilities in Colombia resulted in an increase 

in the percentage of patients diagnosed with depression (Torrey et al., 2020).

Four studies used mobile phones for depression. In Nigeria, one study piloted mobile-

telephone supported collaborative stepped care for depression, with the mobile-phone 

intervention group showing significantly lower depressive symptoms and quality of life 

compared to the control (Adewuya et al., 2019). Menezes et al. (2019) piloted a mobile-

phone delivered emotional control intervention (CONEMO) in Peru and Brazil, and found 

that a high proportion of participants in each country achieved recovery from depressive 
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symptoms at follow up (Menezes et al., 2019). In India, a guided self-help smartphone app 

based on principles of cognitive behavioural and interpersonal therapies was piloted, with 

improvements in depression and well-being emerging post-intervention (Mehrotra et al., 

2018).

Two studies tested telepsychiatry through videoconferencing, including a Remote 

Collaborative Care framework for depression in Chile using shared health records, remote 

supervision and telephone support, with one study targeting adolescent depression (Martínez 

et al., 2018b) and the other targeting adult depression in rural areas (Rojas et al., 2018). 

Both reported positive treatment adherence and satisfaction, though depressive symptoms 

did not differ compared to the control groups. Finally, Maulik et al. (2017) trialled a digital 

decision support system (SMART) designed to help healthcare workers recognise, diagnose 

and manage common mental disorders including depression. The authors report a significant 

reduction in depression symptoms in patients screened using the SMART system.

3.3 Digital interventions for anxiety disorders and post-traumatic stress disorder

Table 3 lists studies evaluating Internet-based interventions for anxiety disorders including 

panic disorder, child and adolescent anxiety disorder, social anxiety, and post-traumatic 

stress disorder (PTSD). Ma et al. (2016) reported significant improvements in anxiety scores 

in China following 8 weeks of an online mindfulness intervention. In a study of an electronic 

decision support system in India to screen, diagnose, and manage common mental disorders, 

findings after three months of using the intervention demonstrated a significant reduction in 

anxiety scores (Maulik et al., 2017). In Romania, Ciuca et al. (2018) found that 12 weeks of 

online CBT appeared to reduce symptoms of panic disorder compared to a waitlist control 

(Ciuca et al., 2018). In a study of online CBT for child and adolescent anxiety disorders in 

Iran, anxiety symptoms at 12 weeks were lower compared to the control group (Karbasi and 

Haratian, 2018). In China, Kishimoto et al. (2016) tested an 8-week online CBT program 

for social anxiety disorder in adults (Kishimoto et al., 2016). At 8 weeks, symptoms of 

anxiety reduced in both experimental groups compared to the waitlist control (Kishimoto et 

al., 2016). In Brazil, Coelhoso et al. (2019) found that an 8-week intervention administered 

through a well-being mobile app significantly decreased overall and work-related stress in 

addition to significantly increasing general well-being in adult women participants.

Of the studies targeting PTSD, one from Mexico used virtual reality, where victims or 

witnesses of violent crimes were exposed to virtual reality scenarios and asked to relay the 

traumatic event in as many details as possible (Cárdenas-López et al., 2016). At 12-weeks, 

participants showed improvement in measures of stress, anxiety and depression. In another 

study, Wang et al. (2016) tested an adapted version of the online My Trauma Recovery 

self-help intervention for traumas of diverse nature in China, including natural disaster 

(i.e., earthquake) (Wang et al., 2016). The triggers and self-talk modules of the programme 

were associated with improvements in PTSD and depression, coping self-efficacy and social 

functioning, and the relaxation module was associated with improvements in PTSD. In 

a study from Iran, war veterans with PTSD received daily texts with information about 

signs and symptoms of PTSD, relaxation techniques, diet, suicidal thoughts and behaviour 
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(Darvish et al., 2019). At 6 months, improvements in PTSD symptoms and quality of life 

were observed, as well as lower frequency of recurrence of post-traumatic symptoms.

3.4 Digital intervetions for alcohol use and substance use disorders

As summarized in Table 4, four studies targeted alcohol use disorders, and three studies 

targeted substance use, including heroin, marijuana and methamphetamine. In Brazil, Baldin 

et al. (2018) tested a web intervention for binge-drinking in nightclub attendees (Baldin et 

al., 2018). Intervention participants were exposed to normative feedback relating to alcohol 

consumption, risk of dependence, financial consequences, driving while under the influence, 

and tips to reduce damage. After 6 months, there appeared to be reductions in problem 

drinking among intervention participants. Bedendo et al. (2019) found that a web-based 

personalised normative feedback intervention for college students could reduce the number 

of typical drinks consumed compared to the control group (Bedendo et al., 2019). In India, 

Nandyal et al. (2019) evaluated the feasibility and acceptability of using mobile telephones 

to follow up with patients with Alcohol Dependence Syndrome. It was found that after 6 

months, the collection of outcomes was improved by 35% and that almost 30% of patients 

were able to remain completely abstinent from alcohol during this follow-up period. A 

multicenter study in Colombia, also mentioned in section 3.2 above, implemented a digital 

kiosk to identify and treat alcohol use disorder and found that this intervention increased the 

percentage of patients diagnosed with the disorder across different primary care sites (Torrey 

et al., 2020).

Among the studies targeting substance use, one piloted S-Health, a smartphone app based on 

principles of CBT to support recovery from addiction, with a sample consisting principally 

of people with heroin addiction in China (Liang et al., 2018). Participants received daily 

messages and surveys through the app to measure cravings, mood, triggers and other aspects 

relating to cognitive components of addiction. The intervention group had fewer positive 

urine tests (indicating relapse) and fewer self-reported days using drugs compared to the 

control group. Another study from China compared an app-delivered cognitive addiction 

therapy (CCAT) for methamphetamine use disorder focused on ameliorating patients’ 

cognitive functioning and reducing drug-related cognitive biases with regular detoxification 

treatment (Zhu et al., 2018). Participants in the CCAT group showed higher performance on 

measures of cognitive function than the control, though no substance use-related outcomes 

were reported. In a 3-arm study from Mexico, individuals with substance use disorders 

including marijuana, inhalants and cocaine dependence, were allocated to a web-based 

program for drug abuse and concurrent depression (PAADD) based on the transtheoretical 

model of change along with elements of CBT, a self-help guide based on ASSIST (Alcohol, 

Smoking and Substance Involvement Screening Test), or care-as-usual (Tiburcio et al., 

2018). There were decreases in the average days of drug use and severity of dependence 

across all conditions, though no significant differences between groups.

3.5 Digital interventions for community mental health services including common and 
severe mental disorders

Four studies aimed to improve community based mental health services for a range 

of disorders including schizophrenia and psychotic disorders using SMS reminders and 
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digital support systems for frontline healthcare workers (Table 5). In India, Singh et al. 

(2017) conducted a randomized controlled trial of a text-messaging intervention to improve 

follow-up for patients at a community mental health clinic (Singh et al., 2017). Results 

showed a higher proportion of participants receiving text-message reminders attended their 

appointment compared to the control group. A pilot study from South Africa tested a multi-

component intervention for adults with psychotic disorders which integrated care-as-usual, 

a psychoeducation session, and text message reminders for doctor appointments (Sibeko et 

al., 2017). At follow up, intervention participants appeared to show better understanding of 

their diagnosis, and were less likely to miss their first clinic visit and to experience relapse in 

the 9 months following hospital discharge, though differences compared to usual care were 

not significant. In a second study from India, the feasibility and initial clinical effectiveness 

of an Internet-based computerized Clinical Decision Support System for healthcare workers, 

based on the DSM-IV and ICD-10 criteria, was piloted in rural areas for people with a 

various psychiatric diagnoses (e.g., mood disorders, substance and alcohol use disorders, 

stress disorders and psychotic disorders) (Malhotra et al., 2019). The online intervention 

included 3 separate modules for diagnosis, management, and follow-up, and emerged as 

feasible and acceptable to patients and health care workers, and achieved high sensitivity 

in screening for all disorders, but low positive predictive values for most disorders except 

substance and alcohol use. Lastly, a randomized controlled trial from China tested LEAN 
(Lay health supporters, E-platform, Award and iNtegration) for adults with schizophrenia in 

rural, resource-poor communities (Xu et al., 2019). This programme used text messages to 

remind participants of medication, provide health education, and promote self-monitoring of 

early signs of relapse. At 6 months, the intervention group was significantly more likely to 

have adhered to medication than the control group, and showed a significant reduction in 

risk of relapse and hospital readmission.

3.6 Digital interventions for suicide prevention

Two studies focused on suicide prevention using mobile and web-based interventions (Table 

6). In the first study, college students in China and Australia completed two mini-modules 

covering risk factors, warning signs, stigma surrounding suicide, and perceived barriers to 

help-seeking (Han et al., 2018). Compared to an attentional control group, the experimental 

group showed improvement in suicide literacy, though there were no differences in help-

seeking beliefs and intentions. In Mexico, Martinez-Miranda et al. (2019) conducted a 

pilot study to determine feasibility and acceptability of an intervention using a virtual 

conversational agent accessible by mobile app for the prevention and detection of suicidal 

behaviours (Martínez-Miranda et al., 2019). At 8 weeks, participants favourably rated the 

emotional competence of the virtual conversational agent and showed high programme 

adherence (though no outcomes related to change in suicidal behaviors were reported).

3.7 Quality Assessment of Included Studies

As outlined in Table 7, the quality scores of the included studies varied widely, from 2 

to 13, with an average of 8.6 (SD= 2.6) and a median of 9. A total of 17 studies scored 

at least 10 on the MQRS, suggesting moderate quality. Of these, only two studies had 

scores of 13. No studies were considered high quality, meeting the criteria of 14 or greater. 

Among the moderate quality studies, most used randomized controlled designs and reported 

Carter et al. Page 10

J Psychiatr Res. Author manuscript; available in PMC 2022 January 31.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



well-defined outcome measures. The remaining studies scored below 10, with the main 

drivers of lower quality being the short follow up length, low follow up rate, and lack of 

independent outcome assessment.

4. Discussion

We identified 37 studies published between 2016 and 2020 evaluating digital interventions 

for the treatment and prevention of mental disorders in LMICs. Our review expands on 

recent reviews (Jiménez-Molina et al., 2019; Kaonga and Morgan, 2019; Naslund et al., 

2017), reflecting continued growth in digital mental health research in LMICs. Included 

studies were primarily from East Asia (i.e., China) (Guo et al., 2020; Han et al., 2018; 

Kishimoto et al., 2016; Liang et al., 2018; Ma et al., 2018; Wang et al., 2016; Xu et al., 

2019; Yang et al., 2019; Yeung et al., 2018; Zhu et al., 2018) and Central or Latin America 

(Baldin et al., 2018; Bedendo et al., 2019; Cárdenas-López et al., 2016; Coelhoso et al., 

2019; Martínez et al., 2018b; Martínez-Miranda et al., 2019; Menezes et al., 2019; Osorio 

et al., 2017; Rojas et al., 2018; Tiburcio et al., 2018; Torrey et al., 2020), followed by South 

Asia (i.e. India) (Malhotra et al., 2019; Maulik et al., 2017; Mehrotra et al., 2018; Nandyal 

et al., 2019; Singh et al., 2017). Fewer studies were from Africa (Adewuya et al., 2019; 

Ofoegbu et al., 2020; Sibeko et al., 2017), Southeast Asia (Anttila et al, 2019; Arjadi et al., 

2018), Eastern Europe (Ciuca et al., 2018; Tulbure et al., 2018a; Tulbure et al., 2018b), or 

the Middle East (Darvish et al., 2019; Karbasi & Haratian, 2018; Moeini et al., 2019). No 

studies were identified from Western or Central Asia. Our review has the strength of adding 

new evidence to support potential benefits of digital interventions across various cultural 

contexts and a broad range of mental health problems. However, our findings suggest that, 

while lower-income countries in some geographical regions are producing a relatively high 

amount of research, other areas such as Africa and Western, Central and Southeast Asia are 

less well-served by research.

4.1 Which mental disorders are being targeted by digital intervention studies in LMICs?

Nearly half the studies evaluated digital interventions targeting depression and mood 

disorders, which is expected as depression accounts for the highest mental health-related 

global burden of disease (Rehm and Shield, 2019), and is consistent with prior reviews of 

digital mental health interventions in LMICs and other low-resource settings (Kaonga and 

Morgan, 2019; Naslund et al., 2017) as well as high income countries (Lal and Adair, 2014). 

Remaining studies targeted anxiety disorders and post-traumatic stress disorder, alcohol 

use and substance use disorders, and community mental health services including care 

for psychotic disorders. Only two studies addressed suicide prevention, which is perhaps 

unsurprising considering the social and religious stigma, and legal implications, associated 

with suicide in many countries (Khan, 2005; Uddin et al., 2019).

4.2 Are digital mental health interventions acceptable in LMICs?

Several studies reported outcomes relating to feasibility and acceptability, including program 

usage, adherence to interventions, satisfaction or favorability. Consistent with prior research, 

digital interventions appeared to be well received by participants, with favourable reporting 

of satisfaction and acceptance (Adewuya et al., 2019; Anttila et al., 2019; Cárdenas-López 
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et al., 2016; Han et al., 2018; Malhotra et al., 2019; Martínez-Miranda et al., 2019; Nandyal 

et al., 2019; Osorio et al., 2017). These favourable satisfaction ratings suggest that digital 

and online delivery of mental health interventions may be suitable and acceptable for 

diverse patient populations, given the variability in geographical locations in the included 

studies. Participant-reported acceptability is also important as this may increase intervention 

engagement and sustained use, which in turn could contribute to greater improvements 

in desired mental health outcomes. Future studies of digital technology for mental health 

should explore specific intervention features associated with participant satisfaction and 

acceptability, and if these features vary by different contexts in LMICs, and whether 

modifying these features can result in greater intervention uptake and improvements in 

clinical outcomes.

4.3 Are digital interventions effective in treating mental health conditions in LMICs?

This updated review found a greater proportion of current studies reporting potential 

effectiveness and overall change in mental health outcomes, suggesting that there have been 

improvements in design and implementation of digital mental health interventions in LMICs 

as well as application of more rigorous research methods as the field continues to advance. 

This is also reflected by the large number of randomized controlled trials (n = 27; 73%); yet, 

despite moderate quality ratings observed in close to half of the included studies, there were 

no studies considered high quality on the MQRS (Miller & Wilbourne, 2002). Importantly, 

nearly two thirds of included studies (n = 23) reported improvements in mental health 

measures at follow-up (Adewuya et al., 2019; Arjadi et al., 2018; Bedendo et al., 2019; 

Ciuca et al., 2018; Coelhoso et al., 2019; Guo et al., 2020; Karbasi and Haratian, 2018; 

Darvish et al., 2019; Kishimoto et al., 2016; Liang et al., 2018; Ma et al., 2018; Maulik 

et al., 2017; Mehrotra et al., 2018; Menezes et al., 2019; Moeini et al., 2019; Ofoegbu et 

al., 2020; Tulbure et al., 2018a; Tulbure et al., 2018b; Wang et al., 2016; Xu et al., 2019; 

Yang et al., 2019; Yeung et al., 2018; Zhu et al., 2018). Of these studies, 15 involved online 

(n = 14) or computer software (n = 1) interventions, 7 were mobile apps, and one was an 

SMS text-messaging service. Most studies targeted depression or anxiety disorders (n = 20), 

with a further two studies addressing alcohol or substance abuse, and one study targeted 

schizophrenia.

Where effect sizes were given, these were generally promising. Studies of online 

interventions reported effect sizes, including Tulbure et al. (2018a), who reported Cohen’s 

d values between 0.45 and 1.89, indicating a reduction in depressive symptoms after 

using online CBT in Romania, that was maintained at 6 months. An online mindfulness 

intervention in China reported reductions in anxiety and depression with medium to large 

effect sizes (d = 0.44 – 0.75) (Ma et al., 2018). Kishimoto et al. (2016) noted reductions in 

anxiety with their internet CBT intervention, with effect sizes between d = 0.29 and 1.03. 

These studies suggest that online interventions could be effective in reducing symptoms 

of anxiety and depression in some settings. However, only Tulbure et al. (2018a) had a 

follow-up period of 6 months, while Ma et al. (2018) had no follow-up period. Without a 

meaningful follow-up period, it is not possible to determine whether effects are sustained 

over time, a notable limitation reflected in the methodological quality assessment for 

many of the included studies, where 23 studies (62%) had less than 6-months follow up. 
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Considering the high recurrence rates and chronicity of common mental disorders, it is 

crucial to understand whether mental health interventions are effective in the long term 

(Koopmans et al., 2011).

It is difficult to draw conclusions about whether digital interventions are more effective for 

treating some mental disorders than others, due to the disproportionate number of studies 

targeting each disorder type. The finding that most studies evaluating digital interventions 

for common mental disorders reported significant findings (n = 20 out of 23) is promising. 

These findings also point to the potential applicability of digital technologies in treating 

mental disorders across diverse social and cultural contexts. However, many of these studies 

were limited by small sample sizes, short follow-up periods, and only 8 of the studies 

reporting positive findings included standardised effect sizes.

Additionally, where control groups were present, it is important to note that several studies 

reported no differences between intervention and control groups (Anttila et al., 2019; 

Baldin et al., 2018; Cárdenas-López et al., 2016; Martínez et al., 2018b; Rojas et al., 

2018; Sibeko et al., 2017; Tiburcio et al., 2018). The nature of the interventions trialled in 

these studies was varied, with two telepsychiatry interventions, one SMS-based intervention, 

three web-based and one virtual reality intervention reporting no statistically significant 

differences in clinical outcomes. However, several of these studies reported other positive 

findings which could be of potential clinical interest. For example, although there was 

no significant improvement in symptoms, participants with psychotic disorders receiving 

Sibeko et al.’s (2017) SMS intervention reported better understanding their diagnosis than 

control participants. This may present clinical utility, as cognitive insight and awareness 

in psychosis may be associated with more favourable therapy outcomes (Perivoliotis et 

al., 2009). In two telepsychiatry studies, Rojas et al. (2018) and Martinez et al. (2018) 

reported better medication adherence in the intervention groups compared with the control. 

Although these findings were not paired with statistically significant improvements in 

depressive symptoms, they could suggest clinical utility of digital services in enhancing 

treatment adherence among patients with depression. Furthermore, the heterogeneity in 

the types of outcome measures, and study durations limits the possibility of conducting a 

meta-analysis on the included studies, which would be necessary to determine the efficacy 

of digital mental health interventions in LMICs. This demonstrates that despite increasing 

volumes of research on the topic and frequent reporting of clinical outcomes, there remain 

limitations for drawing conclusions about the relative effectiveness of these digital mental 

health interventions and the variability across diverse settings and population groups.

4.4 Which technologies are most suitable to deliver interventions?

More than half of the studies used online interventions accessible from a mobile device or 

computer, involving either new content developed specifically for the study or adaptations 

to existing evidence-based psychosocial treatments such as CBT or mindfulness therapy 

(Anttila et al., 2019; Arjadi et al., 2018; Baldin et al., 2018; Bedendo et al., 2019; Ciuca 

et al., 2018; Guo et al., 2020; Han et al., 2018; Karbasi and Haratian, 2018; Kishimoto et 

al., 2016; Ma et al., 2018; Moeini et al., 2019; Ofoegbu et al., 2020; Osorio et al., 2017; 

Tiburcio et al., 2018; Tulbure et al., 2018a; Tulbure et al., 2018b; Wang et al., 2016; Yang 
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et al., 2019; Yeung et al., 2018). For example, one study described cultural adaptations to 

an existing program, such as adapting a Chinese version of My Trauma Recovery (Wang et 

al., 2016), while another study used a well-established and popular social media platform 

called WeChat to deliver a mindfulness intervention to pregnant women in China (Yang et 

al., 2019). Interestingly, this study by Yang et al. (2019) was the only study identified in 

this review using a popular social media platform, which highlights a gap in the current 

literature. With most of the world’s social media users located in LMICs, there may 

be opportunities to leverage the widespread reach of these platforms to support mental 

health promotion efforts and service delivery (Naslund et al., 2020). Our findings illustrate 

continued growth in the use of online interventions for mental disorders, and further confirm 

the feasibility and acceptability of these programs in low-resource settings, as well as offer 

new insights about the potential clinical effectiveness for common mental disorders such as 

depression or anxiety (Jiménez-Molina et al., 2019; Martínez et al., 2018a). Our findings 

also align with global efforts to increase accessibility to affordable broadband (e.g., the 

United Nations’ Sustainable Development Goal (SDG) 9.c: “strive to provide universal and 
affordable access to the Internet in least developed countries by 2020” (United Nations 

Development Programme, 2016)) and highlight the promise of leveraging Internet to deliver 

mental health care to individuals in lower resource areas of the world.

Mobile phones represented another widely used approach for intervention delivery in the 

included studies, comprising smartphone applications, text-messaging service (SMS), or 

phone calls (Adewuya et al., 2019; Coelhoso et al., 2019; Darvish et al., 2019; Liang et al., 

2018; Martínez-Miranda et al., 2019; Mehrotra et al., 2018; Menezes et al., 2019; Nandyal 

et al., 2019; Sibeko et al., 2017; Singh et al., 2017; Zhu et al., 2018). The finding that 

smartphone delivered mental health interventions are increasingly being tested and reported 

is promising, especially as mental health apps are continuously being released to the public 

with little to no empirical evidence behind them (Larsen et al., 2019). Text message 

and mobile applications appeared to show promise in supporting care for a multitude of 

disorders, from mild depression to PTSD and psychotic disorders. This evidence suggests 

that mobile phone applications, if designed and tested rigorously, may provide a means 

for treating and managing a range of mental illnesses across a variety of contexts and 

clinical settings. Mounting research on the use of mobile health applications could inform 

the development and implementation of stronger regulations to guide the safe use of 

these technologies in lower resource settings. For example, if relevant governing bodies 

in different countries can draw from lessons learned in empirical research, it may help 

guide new regulations to ensure that mental health apps being released for easy download 

to the general public are subject to stringent privacy protections and methodological criteria, 

including effectiveness, safety and feasibility (Jacobson et al., 2020).

4.5 How do findings from digital mental health studies translate into practice in LMICs?

Despite accumulating evidence presented in this review, uptake by clinics and integration 

of digital technology into mental health care practice remains disappointingly low, even 

in higher-income settings (Torous et al., 2018). Efforts to increase global connectivity and 

accessibility to the Internet and mobile devices are underway (United Nations Development 

Programme, 2016), though remain behind international targets set under the Connect 2020 
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Agenda (ITU, 2020). Significant gaps in access to Internet and mobile technologies persist 

across many regions and are often neglected (Lutz, 2019). The low access to mobile phones 

or mobile Internet among women when compared to men is a persistent challenge that 

is especially apparent in impoverished settings globally (Naslund et al., 2019; Rowntree, 

2018; Välimäki et al., 2016). Interestingly, with digital technology emerging as a promising 

approach for promoting mental health and treating some mental disorders, as reflected in 

this review and other recent reviews, there may be opportunities to align mental health 

care priorities with existing sustainable development priorities related to increasing digital 

technology access. For instance, goals to increase access to technology (outlined in SDG 

9) could complement efforts to increase access to evidence-based mental health services 

(SDG 3) (United Nations Development Programme, 2016), thereby potentially allowing 

individuals at elevated risk of mental health problems, such as suicide, access to online 

mental health resources (Scherr et al., 2019). As many barriers persist to the implementation 

and delivery of in-person mental health services and integration of mental health care 

into existing health systems, by highlighting this important alignment of technological 

development and mental health care priorities to policymakers and other key decision 

makers, it may be possible to advocate for the roll out and implementation of promising 

digital mental health services in LMICs. This also highlights the potential importance 

of involving frontline health workers in co-creating and designing digital mental health 

interventions to ensure that new technologies are contextually relevant and to support 

successful adoption and seemless integration into existing health systems and community 

mental health services (Khan et al., 2020; Muke et al., 2019; Naslund et al., 2019; Raviola 

et al., 2019). Such efforts would still require careful consideration of the best evidence 

available for digital mental health, the need to address privacy and ethical challenges, 

recognition of stigma, and specific needs and preferences of population groups in greatest 

need of quality mental health care (Jacobson et al., 2020; Merchant et al., 2020).

4.6 Limitations

Our review has limitations to consider. Our goal was to offer an update over recent reviews 

on the emerging use of digital technology for treating mental disorders in LMICs. Although 

this allowed for a broad scope, as reflected by the wide variation in study design and 

outcomes reported, this made a quantitative synthesis of findings and meta-analysis not 

possible. Given the heterogeneity of included studies, an assessment of risk of bias was 

not conducted, further increasing risk of selection bias, though we conducted an assessment 

of methodological quality of the included studies. Furthermore, we limited our search to 

MEDLINE, as the prior reviews identified a large number of entries that were not focused 

on use of digital technology for mental health. Although use of MEDLINE may provide 

a sufficient and accurate search on its own (Rice et al., 2016) and allows for the use of 

MeSH headings to improve search efficiency (Chang, Heskett & Davidson, 2006), the lack 

of complementary searches of other databases has the potential for leaving relevant studies 

undetected. We found that there were no studies that reported a worsening of symptoms 

in any intervention group, and no studies reporting negative acceptability or dissatisfaction 

with digital interventions among participants. The lack of negative findings may reflect 

the hype surrounding digital mental health and suggests publication bias, whereby only 

positive findings are published. Additionally, we found that the included studies generally 
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had low methodological quality as indicated by our MQRS scores. Even though the MQRS 

rating scale threshold is arbitrarily set at 14 or greater, this quality scale was developed 

based on the independent assessment of over 360 clinical trials (Miller & Wilbourne, 

2002). Therefore, this illustrates the low methodological quality of the current studies 

relative to existing clinical research, thereby highlighting continued challenges with reliably 

interpreting research findings in digital mental health research.

The studies in this review largely targeted adults (ages 18–65), making it difficult to draw 

conclusions about the acceptability of digital interventions for children and adolescents, 

or the elderly, which are demographic groups at increased risk for mental disorders. 

Interestingly, we found only one study reporting cost-effectiveness of the digital intervention 

compared to the control condition (Adewuya et al., 2019). The low number of studies 

assessing costs indicates an important area for future research and highlights the need to 

investigate such characteristics as validity, reliability, feasibility, and effectiveness in the 

context of costs. Determining cost-effectiveness of digital mental health interventions is 

crucial towards gaining support from investors and stakeholders, and thereby supporting 

the successful delivery and implementation of digital mental health interventions. Finally, 

despite not excluding non-English language studies in our search, we recognise that papers 

in languages other than English may have been missed.

5. Conclusions & Directions for Future Research

Our review builds on previous reviews by tracking the growth in digital mental health 

research in LMICs over the last four years. Our findings further confirm the feasibility 

and acceptability of digital mental health interventions, and provide new insights on 

effectiveness of digital approaches in low-resource settings. Importantly, our findings are 

also consistent with mounting evidence of digital mental health technologies from higher 

income countries (Firth et al., 2017; Henson et al., 2019; Lal and Adair, 2014; Naslund 

et al., 2015). Therefore, our review combined with recent emerging evidence highlights 

the broader opportunities for digital interventions to target the burden of mental illness 

and global shortages in the provision of evidence-based mental healthcare services. In 

recognizing that digital technology holds potential to reduce demand for in-person clinic 

attention, improve treatment adherence, reduce symptoms of mental illness, lower rates 

of relapse and readmission, provide on-demand psychological support in the absence of 

in-person care, and provide access for even the most hard-to-reach groups (such as rural 

areas, areas of conflict or natural disasters, and people affected by stigma), there is need for 

continued rigorous research on effectiveness and cost-effectiveness.

To date, digital mental health research has largely been centered in specific regions or 

health systems, with limited collaboration across diverse contexts, cultures, or countries. 

The need for collaboration between researchers, clinicians, engineers, persons with lived 

experience, policymakers, and other stakeholders is clear; however, new initiatives should 

engage stakeholders across both higher and lower income countries. Future endeavours 

should step beyond a focus on common mental disorders, to include studies of varied groups 

and disorders to reflect the mental health needs and care disparities across low-income 

settings (Merchant et al., 2020). There is a need for rigorous randomized controlled trials 
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with larger sample sizes to allow for greater confidence in the clinical significance and 

power of findings and allow for synthesis of high quality evidence. Studies should report 

standardised effect sizes as well as statistical significance, to ensure that findings can 

be compared across studies and to allow for meaningful conclusions to be drawn about 

effectiveness. Furthermore, barriers to accessing care, such as cultural interpretations of 

mental illness, stigma, discrimination and financial difficulties are relevant and should be 

taken into consideration by researchers embarking on intervention trials. Such efforts could 

generate novel findings about mechanisms of action for achieving clinically meaningful 

outcomes, improve acceptability of interventions, ensure generalizability of findings, and 

accelerate efforts to sustain digital mental health interventions and integrate high quality 

mental health care into underresourced health systems.
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Highlights:

• Review builds on recent reviews and rapid growth of digital mental health in 

LMICs.

• Review identified 37 studies from 13 LMICs published from 2016 to 2020.

• Studies of digital programs to detect, diagnose, prevent and treat mental 

disorders.

• Findings confirm feasibility and acceptability of digital mental health in 

LMICs.

• Continued need for rigorous effectiveness and cost-effectiveness studies.
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Figure 1. 
PRISMA Flow diagram of studies included in the systematic review
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Table 1.

Terms used in Medline search

Search Search Terms*

“Mental 
illness” 

((((“serious mental illness” OR “serious and persistent mental illness” OR “severe mental illness” OR “mental illness” 
OR “mental health” OR “mental disorder” OR “schizophrenia” OR “bipolar disorder” OR “schizoaffective disorder” OR 
“major depressive disorder” OR “major depressive disorder” OR “depression” OR “anxiety” OR “affective disorder” 
OR “psychotic disorders” OR “psychosis” OR “posttraumatic stress disorder” OR “ptsd” OR “stress disorder” OR 
“antipsychotic”)) OR (“alcohol” OR “substance use” OR “substance use disorder” OR “substance related disorder” 
OR “alcohol” OR “alcohol use disorder” OR “alcoholism” OR “amphetamine” OR “cocaine” OR “crack cocaine” OR 
“marijuana” OR “cannabis” OR “opioid” OR “heroin” OR “morphine” OR “tobacco” OR “street drugs” OR “drug abuse” 
OR “illicit drugs” OR “recreational drugs” OR “smoking” OR “cigarette”)) OR (“mental disorders”[MeSH Terms] OR 
“Anxiety Disorders” [MeSH] OR “Stress Disorders, Traumatic”[MeSH] OR “Mood Disorders”[MeSH] OR “Depressive 
Disorder”[MeSH] OR “Schizophrenia and Disorders with Psychotic Features”[MeSH] OR “Psychotic Disorders”[MeSH])) 
OR (“SubstanceRelatedDisorders”[MeSH] OR “AlcoholRelatedDisorders”[MeSH] OR “AmphetamineRelatedDisorders”
[MeSH] OR “CocaineRelated Disorders” [MeSH] OR “Marijuana Abuse”[MeSH] OR “OpioidRelated Disorders”[MeSH] 
OR “Tobacco Use Disorder” [MeSH] OR “Street Drugs”[MeSH] OR “Crack Cocaine”[MeSH] OR “Smoking”[MeSH] OR 
“Tobacco Use”[MeSH])

“Technology” ((“Telemetry” OR “Telemedicine” OR “Telepsychiatry” OR “Telehealth” OR “Telecare” OR “Telemental health” OR 
“eHealth” OR “uHealth” OR “Connected Health” OR “online” OR “internet” OR “Internet health” OR “Web Browser” 
OR “Website” OR “Webbased” OR “Social Media” OR “Facebook” OR “Mobile Health” OR “Mobile Technology” 
OR “Mobile phone” OR “Cellular Phone” OR “Cellphone” OR “Smartphone” OR “text message” OR “SMS” OR “text 
messaging” OR “Artificial Intelligence” OR “Game Theory” OR “UserComputer Interface” OR “Computer Simulation” 
OR “Speech Recognition Software” OR “Therapy, ComputerAssisted” OR “Remote Sensing Technology” OR “Remote 
Consultation”)) OR (“Telemetry[MeSH] OR “Telemedicine”[MeSH] OR “Internet[MeSH] OR “Web Browser”[MeSH] OR 
“Social Media”[MeSH] OR “Cellular Phone”[MeSH] OR “Text Messaging”[MeSH] OR “Artificial Intelligence”[MeSH] 
OR “Game Theory”[MeSH] OR “UserComputer Interface”[MeSH] OR “Computer Simulation”[MeSH] OR “Speech 
Recognition Software”[MeSH] OR “Therapy, ComputerAssisted”[MeSH] OR “RemoteSensing Technology”[MeSH])

“Low- and 
middle-income 
countries”

((((“Afghanistan” OR “Benin” OR “Burkina Faso” OR “Burundi” OR “Cambodia” OR “Central African Republic” OR 
“Chad” OR “Comoros” OR “Congo” OR “Democratic Republic of Congo” OR “Eritrea” OR “Ethiopia” OR “The Gambia” 
OR “Guinea” OR “GuineaBissau” OR “Haiti” OR “Democratic Republic of Korea” OR “Liberia” OR “Madagascar” OR 
“Malawi” OR “Mali” OR “Mozambique” OR “Nepal” OR “Niger” OR “Rwanda” OR “Sierra Leone” OR “Somalia” 
OR “South Sudan” OR “Tanzania” OR “Togo” OR “Uganda” OR “Zimbabwe”)) OR (“Armenia” OR “Bangladesh” OR 
“Bhutan” OR “Bolivia” OR “Cabo Verde” OR “Cape Verde” OR “Cameroon” OR “Republic of Congo” OR “Cote d’Ivoire” 
OR “Djibouti” OR “Egypt” OR “El Salvador” OR “Georgia” OR “Ghana” OR “Guatemala” OR“Guyana” OR “Honduras” 
OR “India” OR “Indonesia” OR “Kenya” OR “Kiribati” OR “Kosovo” OR “Kyrgyz Republic” OR “Kyrgyzstan” OR “Lao 
PDR” OR “Laos” OR “Lesotho” OR “Mauritania” OR “Micronesia” OR “Moldova” OR “Morocco” OR “Myanmar” OR 
“Nicaragua” OR “Nigeria” OR “Pakistan” OR “Papua New Guinea” OR “Philippines” OR “Samoa” OR “Sao Tome and 
Principe” OR “Senegal” OR “Solomon Islands” OR “Sri Lanka” OR“Sudan” OR “Swaziland” OR “Syria” OR “Syrian 
Arab Republic” OR “Tajikistan” OR “TimorLeste” OR “Ukraine” OR “Uzbekistan” OR “Vanuatu” OR “Vietnam” OR 
“Yemen” OR “Zambia”)) OR (“Albania” OR “Algeria” OR “American Samoa” OR “Angola” OR “Azerbaijan” OR 
“Belarus” OR “Belize” OR “Bosnia and Herzegovina” OR “Botswana” OR “Brazil” OR “Bulgaria” OR “China” OR 
“Colombia” OR “Costa Rica” OR “Cuba” OR “Dominica” OR “Dominican Republic” OR “Ecuador” OR “Fiji” OR 
“Gabon” OR “Grenada” OR “Iran” OR “Iraq” OR “Jamaica” OR “Jordan” OR “Kazakhstan” OR “Libya” OR “Macedonia” 
OR “Malaysia” OR “Maldives” OR “Marshall Islands” OR “Mauritius” OR “Mexico” OR “Mongolia” OR “Montenegro” 
OR “Namibia” OR “Palau” OR “Panama” OR “Paraguay” OR “Peru” OR “Romania” OR “Serbia” OR “South Africa” OR 
“St. Lucia” OR “St. Vincent and the Grenadines” OR “Suriname” OR “Thailand” OR “Tonga” OR “Tunisia” OR “Turkey” 
OR “Turkmenistan” OR “Tuvalu”)) OR (“Developing Countries”)[Mesh] OR (“Africa”)[Mesh] OR (“Asia”)[Mesh] OR 
(“South America”)[Mesh] OR (“Caribbean Region”)[Mesh] OR (“Central America”)[Mesh])

*
Mesh indicates Medical Subject Heading
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Table 5.

Digital interventions for community mental health services including common and severe mental disorders

Authors 
& 
Country

Disorder Trial type Sample Methods Instruments Outcome 
measures

Time 
points

Findings

Malhotra 
et al. 
(2019); 
India

Mental health 
problems 
(general) in 
remote areas 
of India

Feasibility/
initial 
clinical 
effectiveness 
study

2594 
psychiatric 
patients in 
rural areas. 
Most 
common 
diagnoses 
were mood 
disorders, 
substance or 
alcohol use 
disorders, 
anxiety and 
stress-related 
disorders and 
psychotic 
disorders

Internet-based, 
computerized 
Clinical 
Decision 
Support System 
(CDSS): a 
digital 
diagnostic and 
management 
application to 
improve 
delivery of 
mental 
healthcare in 
rural areas. 
Included 3 
modules for 
diagnosis, 
management 
and follow-up 
respectively, 
based on DSM-
IV and ICD-10 
criteria. The aim 
was to replicate 
a routine clinical 
situation. 
Psychologist or 
social worker 
used the app to 
interview 
patients, choose 
medication or 
psychotherapy 
as per CDSS 
guidelines. 
Patient was 
assessed at 
follow-up using 
the relevant 
module

MINI/MINI-
KID, 
measures of 
validity, 
reliability, 
feasibility and 
satisfaction

Validity, 
reliability and 
feasibility of 
CDSS; 
satisfaction 
with 
intervention

Unclear. 
Follow-up 
timepoints 
varied 
depending 
on the 
nature of a 
participant’s 
illness and 
treatment

Sensitivity of 
screening tool 
was high for 
all disorders 
(ranging from 
48–99%). 
Positive 
predictive 
values were 
low for most 
disorders 
except alcohol 
and substance 
use disorders. 
Online 
diagnostic 
module was 
acceptable/
satisfactory to 
patients and 
interviewers

Sibeko 
et al. 
(2017); 
South 
Africa

Psychotic 
disorder 
(various)

Pilot RCT 77 
participants 
(average 35.5 
years; 28.6% 
female) with 
schizophrenia 
spectrum 
disorder, 
bipolar mood 
disorder, or 
substance use 
induced 
psychotic 
disorder, 
recruited 
from 
Valkenburg 
hospital

A treatment-
partner and text 
message 
intervention. 
Incorporated 
CAU with 
addition of 1) a 
treatment 
partner 
contracting and 
psychoeducation 
session and 2) 
text message 
reminders of 
clinic 
appointments. 
The aim of the 
intervention was 
to improve 
adherence to 
mental health 
services for 
people with 
psychotic 
disorder. 

PANSS, CGI, 
GAF, CAN,, 
EUROQUOL, 
VAS, MARS

Clinic 
attendance, 
adherence, 
symptoms, 
readmission 
rate at 9 
months

Baseline, 
post-
discharge, 
3-month 
follow-up

At 3-month 
follow-up, 
intervention 
participants 
understood 
their 
diagnosis 
better than 
CAU group. 
CAU group 
were more 
likely to miss 
their first 
clinic visit 
and relapse in 
the 9 months 
following 
discharge, and 
to show 
worsening 
PANSS 
scores. 
Efficacy 
outcomes 
tended to 

J Psychiatr Res. Author manuscript; available in PMC 2022 January 31.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Carter et al. Page 40

Authors 
& 
Country

Disorder Trial type Sample Methods Instruments Outcome 
measures

Time 
points

Findings

Control group 
received CAU

favour the 
intervention 
but did not 
reach 
statistical 
significance

Singh et 
al. 
(2017); 
India

Unspecified 
diagnoses 
(various 
mental 
illnesses)

RCT 214 patients 
(40.6% 
female)

Intervention to 
improve follow-
up rates at a 
community 
mental health 
clinic. SMS 
group received 
SMS 1 day 
before 
appointment at 
clinic. Control 
group received 
no SMS. At 
second-level 
intervention 
patients from 
both groups 
who missed first 
appointment 
were given a 
voice call 
reminder

Measure of 
attendance

Attendance at 
clinic

No fixed 
time points

At first SMS 
intervention 
level, 62.3% 
of SMS group 
reached their 
appointment, 
compared to 
45.4% of the 
CAU group. 
At second-
level 
intervention, 
66 of 88 came 
for follow-up. 
Diagnosis of 
alcohol 
dependence 
was 
significantly 
associated 
with missing 
appointments

Xu et al. 
(2019); 
China

Schizophrenia RCT 278 
community-
dwelling 
villagers with 
schizophrenia 
(average 46 
years; 55.4% 
female)

LEAN 
intervention: 
Lay health 
supporters, 
Eplatform, 
Award and 
iNtegration). 
This featured 
recruitment of 
lay health 
support and text 
messages for 
medication 
reminders, 
psycho- and 
health 
education, 
monitoring of 
early signs of 
relapse, and 
linkage to 
primary 
healthcare for 
people with 
schizophrenia in 
rural resource-
poor China. 
Control group 
received CAU

Score of 
adherence to 
antipsychotic 
medication, 
BARS, DAI, 
CGI for 
schizophrenia, 
WHODAS, 
GASS

Medication 
adherence, 
patient 
symptoms, 
functioning, 
relapse, re-
hospitalisation, 
death for any 
reason, 
violence

Baseline, 6 
months

Medication 
adherence 
was 
significantly 
improved at 6 
months (0.48 
in control 
group, 0.61 in 
intervention; 
representing a 
27% 
improvement 
in the LEAN 
group), with 
moderate 
effect size of 
d = 0.38 
reported, as 
well as a 
significantly 
reduced risk 
of relapse and 
re-
hospitalisation 
with the 
intervention. 
The two 
groups did not 
differ on other 
outcomes

BARS: Brief Adherence Rating Scale

CAN: Camberwell Assessment of Unmet Needs

CGI: Clinical Global Impressions

DAI: Drug Attitude Inventory

EUROQUOL: Quality of Life measurement

GAF: Global Assessment of Function
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GASS: Glasgow Antipsychotic Side-Effect Scale

MARS: Medication Adherence Rating Scale

VAS: Visual Analogue Scale
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