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Abstract

Few individuals living with mental disorders around the globe have access to mental health care,
yet most have access to a mobile phone. Digital technology holds promise for improving access to,
and quality of, mental health care. We reviewed evidence on the use of mobile, online, and other
remote technologies for treatment and prevention of mental disorders in low-income and middle-
income countries. Of the 49 studies identified, most were preliminary evaluations of feasibility and
acceptability. The findings were promising, showing the potential effectiveness of online, text-
messaging, and telephone support interventions. We summarised the evaluations as: technology for
supporting clinical care and educating health workers, mobile tools for facilitating diagnosis and
detection of mental disorders, technologies for promoting treatment adherence and supporting
recovery, online self-help programmes for individuals with mental disorders, and programmes for
substance misuse prevention and treatment. Continued research is needed to rigorously evaluate
effectiveness, assess costs, and carefully consider potential risks of digital technology
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interventions for mental disorders, while determining how emerging technologies might support
the scale-up of mental health treatment and prevention efforts across low-resource settings.

Introduction

Mental health disorders are the leading cause of disability worldwide, accounting for nearly
a third of all years lived with disability! and 8 million deaths annually.? Low-income and
middle-income countries are disproportionately affected by the burden of mental disorders,
largely because of fragmented and underdeveloped health-care systems, few available
mental health specialists or treatment opportunities, and the devastating consequences of
poverty, stigma, and social disenfranchisement on individuals’ mental wellbeing.3 The gap
between individuals with mental disorders in need of treatment and those who receive it is
substantial and up to 90% of individuals living with mental disorders in low-resource
countries receive no mental health care. Over the past decade, treatments for mental
disorders such as depression or schizophrenia have been evaluated and shown to be
clinically and cost-effective across a number of low-income and middle-income countries.®
However, considerable barriers to implementation of such treatments remain, including few
workers trained in mental health care, resistance to decentralisation of mental health
services, and little political motivation to make mental disorders a public health priority.6

The scarcity of mental health providers in low-income and middle-income countries is well
documented and often cited as one of the limiting factors to provision of even basic mental
health care.’” The ratio of mental health workers to population is estimated to be nearly 200
times greater in high-income countries than in countries with few resources.” In some cases,
only one or two psychiatrists are available for the entire country, as reported in countries
such as Chad, Liberia, and Rwanda.” With such substantial workforce shortages, calls for
greater investment in psychiatric training programmes, equipping primary care providers
with skills to deliver basic mental health care, developing community-based programmes,
and task shifting services to lay providers, non-professionals, and caregivers8 will probably
not be enough to close this gap. Therefore, innovative approaches to preventing and treating
mental disorders need to be considered.

The unprecedented growth in mobile telecommunications and internet access across many
low-income and middle-income countries might present new opportunities to reach, support,
and treat individuals living with mental disorders.® Reports have highlighted that mobile
cellular phone subscriptions exceed 80% of the population in many low-income countries in
Africa, Central America, and south Asia.1% The proportion of individuals with internet
access is lower than the proportion with mobile phone subscriptions, ranging from 27% of
the population in south Asia to 60% in South America.19 However, nearly 40% of the
world’s internet traffic comes from mobile devices, highlighting that more and more
individuals from low-income regions are finding ways to access the internet.10 For example,
mobile devices account for 66% of web traffic in India, 70% in Indonesia, 82% in Nigeria,
and 75% in South Africa.10 Although many gaps in mobile and online connectivity remain,
especially in rural areas and for people who live in the most impoverished regions in Africa
and south Asia, internet access has spread rapidly to a substantial proportion of the global
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population. Through increased connectivity afforded by these technologies, potential exists
to begin to bridge the treatment gap and to reach an increased number of individuals living
with mental disorders.

In this narrative Review, we aimed to summarise the evidence on use of digital technology,
including mobile, online, and other remote technologies, for treatment for appendix and
prevention of mental disorders in low-income and middle-income countries. We included all
study designs to assess feasibility, acceptability, and potential effectiveness of different
digital technology interventions. Specifically, we were interested in interventions using
technology to connect remotely with people with mental disorders without requiring face-to-
face contact, or mobile technology to facilitate in-person encounters with lay providers or
community health workers. This technology included mobile devices such as cellphones or
smartphones, telepsychiatry applications, and online interventions for diagnosis, screening,
treatment, prevention, education, or facilitating self-management of mental disorders across
diverse low-resource settings. We included interventions targeting depression; serious
mental illnesses, including schizophrenia spectrum disorders and bipolar disorder; anxiety
disorders; and post-traumatic stress disorder. We also included interventions targeting
alcohol and other substance-misuse disorders. We consider how these emerging technologies
could overcome barriers to improving access to mental health care in low-income and
middle-income countries, and conclude by discussing implications for policy and practice.

Inclusion and exclusion criteria

Included studies evaluated digital technology interventions targeting serious mental illness,
defined as schizophrenia, schizoaffective disorder, or bipolar disorder; depression, including
depressive symptoms and major depressive disorder; substance misuse, including alcohol
use, illicit drug use, and other substance use disorders; and other common mental health
concerns, including anxiety disorders and post-traumatic stress disorder. Interventions
involved the use of mobile, online, or other technology, which included mobile phones,
smartphones, internet-delivered programmes, telepsychiatry, text-messaging, remote
sensing, wearable devices, and mobile applications. Included interventions could target
patients, families, or providers, but had to have reported outcomes. Outcomes were broadly
defined, and included feasibility, usability, safety, acceptability, costs, efficacy, clinical
effectiveness, or implementation measures. We also included preliminary feasibility or
acceptability studies, and programme implementation or naturalistic studies. All study
designs were included. We excluded discussion articles, programme descriptions, and study
protocols. The appendix shows the complete search strategy used in MEDLINE. The same
search strategy was used in all databases.

Low-income and middle-income countries were defined according to the 2015 World Bank
classification;1 however, we also included countries that had recently transitioned from
middle-income to high-income classification (ie, Argentina, Chile, Russia, Uruguay, and
Venezuela). Our rationale for including countries that had recently transitioned was to allow
more inclusive study eligibility criteria and because published research from these countries
might have been started or completed before the income classification change. We also
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deemed it important to allow more inclusive study eligibility because World Bank income
classifications can fluctuate annually, whereby countries can transition from middle-income
to high-income classification or vice versa depending on economic factors at the time.

Study selection and data extraction

Results

The lead author (JAN) screened titles to identify relevant studies and reviewed relevant
abstracts to identify studies to undergo full-text review. JAN discussed potentially eligible
studies with coauthors (LAM and SJB) and extracted data from the included studies to
summarise in tables. A second author (KAA) reviewed the list of included studies and the
data included in the summary tables to confirm accuracy in data extraction. An additional
author (VP) reviewed the final list of included studies. All authors reviewed the final tables.
Data were extracted for country of origin, study design and duration, sample description,
intervention description, and primary outcome. We obtained English language abstracts for
all non-English language articles included in this Review. For several non-English language
articles we also obtained English language translations. JAN extracted data directly for all
articles published in French and Spanish. For remaining non-English language articles, we
used Google Translate online software to facilitate data extraction.

We identified 49 studies of digital technology for the treatment, prevention, diagnosis, and
management of mental disorders or for the provision of mental health training and education
to health workers in over 20 low-income and middle-income countries (figure). Included
studies mainly targeted depression (16; 33%), serious mental illness (9; 18%), or substance
misuse (7; 14%), and were from Latin America (19; 39%), south Asia (8; 16%), east Asia
(7; 14%), Africa (7; 14%), eastern Europe and central Asia (5; 10%), and the Middle East
(3; 6%). We also identified five articles reporting secondary outcomes for the included
studies that we used to supplement our data extraction and summary. Because many of the
studies were preliminary in nature, and involved pilot evaluations of emerging technologies
and varying study designs, a formal quality or risk of bias assessment was not done, and a
formal meta-analysis was not possible. We categorised included studies on the basis of how
the intervention was delivered rather than by specific type of mental disorder, and grouped
substance misuse prevention and treatment interventions separately. We considered the
different objectives for the use of technology to address mental disorders, and whether
technology was used in clinical settings, to support clinicians, or to directly reach
individuals living with mental disorders. We grouped the evaluations according to five
objectives: technology for supporting clinical care and educating health workers, mobile
tools for facilitating diagnosis and detection of mental disorders, technologies for promoting
treatment adherence and supporting recovery, online self-help programmes for individuals
with mental disorders, and programmes for substance misuse prevention and treatment.

We identified 14 studies?=2° using digital technology to support mental health care delivery
in clinical settings and to provide basic mental health education to health workers (table 1).
Telepsychiatry using online videoconferencing seemed to be feasible and acceptable for
allowing psychiatrists to provide direct clinical consultations for diagnosis or follow-up care
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to patients with depression, serious mental illness, and other mental disorders in
Somaliland,12 South Africa,13 and India.24 In Brazil, monthly videoconferencing follow-up
visits for care of people with depression achieved similar clinical outcomes as standard face-
to-face treatment. In Chile, an online platform facilitated collaborative care by giving
primary care providers remote access to a psychiatrist, which contributed to improved
outcomes for care of people with depression.16 In one study,1’ primary care providers from
district hospitals in India sent patient reports to consulting psychiatrists at a tertiary medical
centre to obtain treatment recommendations, whereas in another study from Pakistan,18
reports on children or adolescents with complex presentations of mental illness were sent to
psychiatrists in the UK for clinical guidance and feedback. Use of email to seek remote
consultation from specialists is referred to as asynchronous or so-called store-and-forward
telepsychiatry,17:18 however, this approach seems to be an extension of existing practices of
sending paper copies to consultants rather than an application of technology with potential
for population-level impact. Nonetheless, this method can afford benefit, as shown in a study
from Colombial® in which asynchronous telepsychiatry was used to supplement primary
care visits for depression treatment among prisoners. The asynchronous approach
contributed to greater reduction in depressive symptoms at a lower cost than direct
videoconferencing consultations with a psychiatrist.1® Overall, telepsychiatry seems to be
restricted because intensive clinician involvement is required from both primary care
providers at local clinics and remotely located psychiatrists. In view of the low availability
of specialists in low-income and middle-income countries, it is unlikely that telepsychiatry
will substantially reduce workforce shortages and facilitate the provision of mental health
care to the millions who are without access.

Online education is another approach that could afford opportunities to address workforce
shortages in low-income and middle-income countries by providing medical training to
health-care workers.26 An online peer-to-peer learning programme whereby medical
students from Somaliland were partnered with medical students in the UK, was acceptable
for covering core psychiatry curriculum content.20

We also identified four studies from Brazil of self-directed online education programmes.
These studies included programmes for educating primary health-care workers and doctors
about alcohol misuse,?! child and adolescent mental health,22 and general mental health
care,23 and an online programme to educate primary school teachers about childhood mental
disorders.2* A potential barrier to the use of online education programmes is the requirement
for a strong internet connection, typically through a computer. Such access remains low in
remote regions or impoverished settings and the success of online mental health education
programmes is likely to depend on whether these programmes can be accessed via mobile
devices.

Provision of primary health-care providers, community health-care workers, and other lay
providers with tools to diagnose and detect mental disorders is necessary to meet the needs
of individuals with mental disorders who might have access to basic health care. Technology
could play an important role by shifting tasks performed by specialist medical providers into
the hands of non-medical health workers. We found four studies that evaluated mobile and
online tools for the diagnosis and detection of mental disorders (table 2). Web-based
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screening tools designed to be delivered on mobile phones by non-medical health workers
were effective for diagnosing depression2” or common psychiatric disorders?8:30 in clinical
settings in India. In South Africa, a mobile short message service (SMS) text-messaging
screening tool for depression was used to reach refugees, mostly from Zimbabwe or the
Democratic Republic of the Congo, residing within social services settings.3! This screening
tool effectively assessed depressive symptoms among refugees, and showed agreement with
standard face-to-face assessment methods.3! These studies highlight the potential for simple
mobile technologies to reach susceptible population groups and enable non-medical health
workers to reliably detect and diagnose mental disorders in rural and under-resourced
settings.

We found 13 studies32-4° that used SMS text-messaging, online programmes, and telephone
coaching to reach individuals with mental disorders outside clinical encounters, promote
treatment or medication adherence, and provide ongoing encouragement and targeted
psychosocial support (table 3). SMS text-message reminders were effective for promoting
attendance at clinical appointments in people with serious mental illness, as shown in
randomised controlled trials from Niger32 and Nigeria.33 In two randomised controlled
trials343 from China, SMS text-messaging support and online psychoeducation were
effective for improving medication adherence and preventing relapse among patients with
schizophrenia. In a randomised trial3® from Iran, daily SMS text-messages encouraged the
use of a paper booklet for depression treatment among individuals from rural areas, although
reduction in depressive symptoms did not differ compared with use of the paper booklet
alone. In Sri Lanka, the combination of encouragement of SMS text-message reminders and
supportive telephone calls reduced suicidal ideation and depression for individuals after a
suicide attempt.37 Two pilot studies from Chile showed the acceptability of online
depression treatment, including an online video game for supporting depression treatment
among adolescents38 and an online programme for symptom monitoring in patients
receiving treatment for major depression.39 An exploratory study*? also showed that SMS
text-messaging was feasible and acceptable for promotion of positive mental health in young
women living in urban slums in Bangalore, India.

Telephone support seemed to be effective for promoting treatment adherence and positive
clinical outcomes. In Chile, a telephone monitoring intervention in which non-professionals
provided education and reinforced adherence and treatment goals was effective at reducing
symptoms in people receiving treatment for depression.*! In a pilot study from Turkey,
standard psychoeducation was supported by weekly telephone follow-up for patients with
schizophrenia and their caregivers, and contributed to improved treatment adherence and
social functioning among patients*2 and reduced burden and depression among family
members.#3 In a study from South Africa,* weekly telephone lifestyle coaching sessions
were effective for reducing antipsychotic-induced weight gain in individuals with serious
mental illness. A pilot study*® that recruited participants mainly from Romania, and from
high-income countries including Spain and Scotland, showed that a computer application
could support depression treatment between clinical appointments through mood self-
monitoring and cognitive behavioural therapy exercises. This study also highlights the
benefits of collaboration between high-income and low-income settings. Together, these
studies support the feasibility and acceptability of use of technology to support care for
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individuals receiving treatment for mental health disorders. These studies also show the
potential effectiveness of such approaches for improving adherence and retention in care,
reducing symptoms, and promoting mental wellbeing.

Digital technology might afford opportunities to reach individuals without access to care, or
who might be reluctant to seek services because of stigma, long travel distances, or out-of-
pocket expenses. Online self-help programmes can provide on-demand access to resources
and supportive online communities, while offering a discrete and anonymous method for
seeking support. We found 13 studies 46-58 of online self-help programmes for mental
disorders (table 4), which included pilot studies, randomised controlled trials, and
naturalistic studies of evidence-based psychoeducation or cognitive behavioural therapy
programmes adapted for delivery through online platforms for depression or anxiety
disorders among individuals in Mexico,*6-48 Romania, %90 China,>1:52 and Malaysia,>? as
well as Russian-speaking populations.>3 Attrition rates in these studies were high, ranging
from 13% to nearly 95%. Individuals who successfully completed the online programmes
frequently experienced benefits including reduction in symptoms of depression and anxiety
and improved quality of life. One study®* aimed at prevention of post-partum depression
recruited Spanish-speaking participants from 23 countries, mostly in Latin America. This
study showed that online self-help programmes can promote mental wellbeing among
individuals residing in both high-income and lower income countries.>*

We also found four studies of online programmes targeting victims of trauma in Irag®>:°6
and China.>"%8 The online programme delivered in Iraq was adapted from an evidence-
based programme and translated into Arabic. Two studies showed the effectiveness of this
programme in reducing symptoms of post-traumatic stress disorder and highlighted the
potential of use of technology to support individuals in conflict zones.5%:56 In China, online
programmes were effective at reducing symptoms of post-traumatic stress disorder®’ and
facilitating coping skills®® among victims of trauma. An online programme for Chinese-
speaking populations was also used to identify individuals at risk of suicide or depression,
deliver suicide prevention content, and support coping among these individuals.>2 These
studies offer promise for use of online platforms to provide on-demand support for
individuals with mental disorders, but efforts are needed to identify effective strategies to
promote programme engagement and prevent attrition.

Six studies®9-%4 used telephone support or online self-help programmes targeting alcohol
use and other substance misuse (table 5). Telephone-based brief motivational interventions
were effective for reducing alcohol consumption compared with standard print materials in
Brazil®® and Thailand.®0 In Brazil, an online self-help programme was effective for reducing
alcohol consumption among harmful or hazardous users and users with suggested
dependence, although programme adherence was low.%1 In another study from Brazil 82 an
online motivational intervention for preventing general substance misuse was as effective at
reducing use of alcohol, cannabis, and other drugs as a face-to-face version of the same
intervention. A 6 month telephone-based brief motivational intervention from Brazil was
effective at promoting cannabis cessation among individuals who completed the programme;
however, attrition rates were high.%3 Low participation and high attrition were likewise
observed in an online substance misuse prevention programme from Uruguay, although
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email and SMS text-message reminders were able to improve engagement with the
intervention.®* Future studies are needed to determine the effectiveness of digital substance-
misuse prevention programmes and to address challenges associated with high attrition in
these programmes.

Discussion

The studies identified in this narrative Review supported the feasibility and acceptability of
digital technology for treatment and prevention of mental health and substance-misuse
disorders in low-income and middle-income countries. Numerous studies also showed the
potential effectiveness of online, text-messaging, and telephone support interventions, and
pilot studies described preliminary results of technology interventions delivered in both
clinical and community settings. However, many studies were not rigorously designed trials
and did not have adequate comparison conditions. Few studies reported costs, which is a
notable limitation in view of the promise that emerging technologies could make mental
health care more affordable. Large-scale effectiveness studies of digital technology
interventions are necessary, with emphasis on the cost-effectiveness and costs of
implementation of these interventions. Careful consideration of programme fidelity is also
important to ensure that target users receive, engage with, and benefit from technology
interventions as intended. For example, to facilitate acceptance and sustainability of
technology interventions for mental disorders, specific design elements, such as programme
interface or content, could accommodate local cultural perceptions and customs from
different regions. These combined efforts might advance the scale-up of mental health
treatment and prevention across low-resource settings. Additionally, continued feasibility
and acceptability studies are necessary to develop new ways of using technology to treat the
most at-risk individuals with mental disorders.

Our Review has some limitations. This was a narrative review with the primary aim of
providing a broad overview of the feasibility, acceptability, and potential effectiveness of
technological interventions. Therefore, we did not assess intervention effects for specific
mental disorders or by different types of delivery systems or across different settings. Formal
meta-analyses by type of mental disorder will be necessary to draw conclusions regarding
the effectiveness of technological interventions in low-income and middle-income countries.
Additionally, we included a wide range of study designs that reported varying types of
outcomes, and as a result we did not do a formal assessment of study quality or risk of bias.
However, we can still draw important insights regarding unique advantages that technology
might offer for addressing gaps in global mental health care.

Digital technologies can potentially extend mental health workforce capacity and reach. We
found that technology can support treatment and clinical care,32-3541-43 connect patients or
community providers with mental health specialists, 1218 and can be used by non-medical
health providers in local clinics for the diagnosis and detection of mental disorders.27-30
Online education programmes are promising tools for developing skills in mental health care
among community health workers or other non-specialist providers working in community
or primary care settings.21~2 Digital technologies could also extend the role of the small
number of mental health specialists by facilitating the supervision and mentoring of non-
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medical care workers and coordinating delivery of mental health care. By connecting
community health workers, lay providers, or volunteers with mental health specialists
through online or mobile platforms, support, treatment recommendations, and professional
development opportunities could be offered, while promoting workforce retention and
satisfaction.

Digital technology might support efforts to reach traumatised individuals in conflict zones
and other hard to reach areas. We noted that an online intervention could support
traumatised individuals in Iraq.55:56 Effective treatment of individuals with mental disorders
in conflict or disaster zones is extremely difficult; however, if individuals in conflict or
disaster zones, or displaced populations such as refugees or asylum seekers, are able to
maintain access to a mobile phone, delivery of evidence-based mental health services might
be possible. This approach has potential for considerable impact: in 2014 the UN Refugee
Agency estimated that nearly 60 million people were forcibly displaced worldwide—more
than at any other time in history.%° This estimate includes roughly 19-5 million refugees, of
whom over 86% reside in low-income and middle-income countries, and an additional 38-2
million internally displaced individuals who have been uprooted from their homes and
forced to live elsewhere in their home country because of conflict or other crises. In Syria,
for example, nearly half of the population has been displaced since 2011, and individuals
affected by the conflict are at elevated risk of trauma, emotional distress, and other anxiety
disorders.56 The conflict has made delivery of adequate mental health care to these
individuals almost impossible, in view of the destruction of infrastructure and violence. A
survey of Syrian refugees in Turkey found that nearly half were interested in receiving
mental health services through telepsychiatry8” and, lately, efforts have focused on the use of
technology to reach Syrian refugees in Jordan.8 In view of the elevated burden of untreated
mental disorders among refugees, and the long-term consequences on functioning and
community participation, efforts are urgently needed to evaluate online cognitive
behavioural therapy programmes, SMS text-messaging support, and mobile screening tools
for identification of individuals at greatest risk and delivery of effective treatments to
refugee populations in diverse settings.

Digital technology might play a crucial role in mobilising efforts to address the mental
health needs of youth and young adults aged 10-24 years. For young people, mental
disorders that are untreated early on can have devastating consequences across the lifespan,
such as greater social isolation and victimisation, increased risk of suicide or substance
misuse, higher rates of criminality, and inability to pursue work, education, or family
commitments.59.70 Nearly 90% of young people worldwide live in low-income and middle-
income countries.”! The extent of unmet mental health needs among young people in these
settings is staggering, and some low-income countries have no available services for youth
mental health.5% Numerous social challenges also exist, including intimate partner violence,
sexual abuse, stigma and discrimination, and poverty.’® However, young people are quick to
adopt new technologies, and they use mobile devices and social media more frequently than
individuals from older age groups, even in many low-resource settings.’2~74 A 2015 study’®
surveyed over 4500 young people from Ghana, Malawi, and South Africa, and found that
these individuals frequently used their mobile devices in the event of sickness, personal
health crises, or in response to the health concerns of a friend or relative. Many respondents
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used their mobile devices to contact other household members, friends, or neighbours to
seek advice, recommendations, or support.”® In South Africa, where stronger network
coverage is more widely available than in Ghana and Malawi, many respondents also used
their mobile devices to access the internet to research health conditions and for other health
purposes.’® These findings suggest that young people in low-resource settings not only have
access to mobile devices, but also might rely on these devices to seek informal support for
their health-care needs in the absence of readily available services. Therefore, opportunities
might exist to reach young people through familiar online platforms and mabile devices to
deliver targeted programmes aimed at addressing their mental health needs.

Digital technologies could help empower individuals with mental disorders and their
families to take charge of their own care and to support each other. We have observed this
process, described as online peer-to-peer support, unfold on social media websites such as
Facebook, whereby individuals with highly stigmatised mental illnesses connect with each
other, provide support, challenge stigma, and share personal strategies for coping with
symptoms.”8 The risks of social media for individuals with mental disorders must also be
carefully considered, such as obtaining advice from peers with unknown credentials,
exposure to online harassment, or encountering online forums that are supportive of self-
harm or other destructive behaviours. Online support networks might enable individuals with
stigmatised mental health conditions to feel less alone and to find support from others with
the shared experience of living with mental illness, regardless of international borders, time
zones, or access to care. As families assume much of the social and economic burden of
providing care to relatives with mental disorders, the potential for family members to
access important resources such as social support, recommended coping strategies, and self-
help programmes through online communities should also be considered. With over 2 billion
social media users worldwide and the most rapid growth in access and use occurring in low-
income and middle-income countries,10 efforts are needed to explore how these online
platforms could be leveraged to improve the treatment, care, and support available to people
with mental disorders. Research from high-income countries suggests that the benefits of
interaction within online networks outweigh potential risks for people with mental disorders,
although future research is needed to assess the effect of online patient communities on
objective and meaningful outcomes associated with functioning and mental wellbeing in
everyday life.”6

As digital technologies become embedded within societies and cultures worldwide, ”®
opportunities will arise to leverage these technologies for advancing global mental health
care.? Technology could be the driver rather than the facilitator of change to mental health
care delivery in low-income and middle-income countries. In resource limited settings,
where health-care systems are fragmented and available care is unequally distributed, the
need to develop costly psychiatric care practices and inpatient services could be reduced by
offering direct-to-consumer programmes for mental health care delivered through mobile
devices. Technology could represent a way for millions of people to gain access to urgently
needed mental health care, improving the reach of highly trained providers of specialty
mental health care.
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Substantial work needs to be done to determine the effectiveness of mobile or online
approaches for treatment of mental disorders across diverse settings and among different
cultural and ethnic groups. Digital technology for mental disorders in low-income and
middle-income countries is a nascent field of research, and more rigorous controlled
effectiveness studies are needed to evaluate potential clinical, social, and economic benefits
of these interventions. The studies included in this Review show that diverse technologies
could contribute to promising clinical benefits, including symptom remission and improved
functioning, although more research is needed to assess potential social benefits, such as
employment, increased productivity, and ability to care for and attend to family or
community responsibilities. Assessment of the economic benefits potentially afforded by
these technologies is also necessary, such as helping individuals with mental disorders avoid
lengthy and costly travel to centrally located mental health clinics, or alleviating out-of-
pocket expenses for mental health care encountered by patients and families. Limitations
and risks of digital technologies should also be explored further. Important risks and
concerns might exist among some population groups with regard to sharing mental health
information or substance misuse problems online. Furthermore, technology interventions
might have the unintended consequence of widening inequalities in mental health care
between individuals who have access to mobile devices or the internet and those who do not.

Despite the potential benefits afforded by emerging technologies, many individuals will
remain without access. Those without access might include individuals in the most
impoverished settings, women who have less access to mobile devices than men, individuals
in rural areas without electricity or reliable network coverage, and those living in regions
without access to mobile phones or the internet because of governmental policies and strict
regulation of telecommunications sectors.”” Innovative ways to overcome structural and
social barriers to reach the most isolated and susceptible individuals with mental disorders
should be considered, because such individuals are likely to be in the greatest need of
services, but face the greatest challenges accessing mabile or online interventions. Although
digital technology represents a highly promising collection of approaches that could be used
in combination with existing face-to-face programmes to support community health
providers, or to directly reach individuals with mental disorders, technology should not be
considered the only solution for addressing the global burden of mental disorders.
Technology might help to bridge the gap between individuals with mental disorders in need
of treatment and those who receive treatment, but will not replace the need for progressive
leadership, human resources, and the political will to make mental health a public health
priority. Continued efforts will be needed to ensure the availability of affordable and
effective medications, well trained community providers to coordinate care, and mental
health specialists to provide supervision and to meet the needs of patients with the most
complex disorders. Importantly, public policies should be aimed at protecting the human
rights and dignity of individuals living with mental disorders. Digital technologies represent
tools that clinicians, researchers, and policy makers must embrace to advance efforts to
support and treat individuals with mental health and substance-misuse disorders in low-
income and middle-income countries.
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Search strategy and selection criteria

We submitted our protocol for this narrative Review to the Prospero International
prospective register of systematic reviews (registration number CRD42015027179). Our
initial intention was to do a systematic review; however, we elected to do a narrative
review because potentially eligible studies used varying study designs, enrolled highly
diverse target populations with a wide range of mental disorders, and reported
heterogeneous outcomes. A systematic review would have required greater consideration
of intervention effectiveness and synthesis of outcomes. Therefore, we considered a
narrative review an ideal approach for addressing our primary study objective.
Additionally, a narrative review allowed for greater discussion of important areas in
which we believe that digital technology could yield considerable gains towards
addressing the global burden of mental disorders.

We searched MEDLINE, Embase, Cochrane Central, PsychINFO, CINAHL, SclELO,
and Web of Science for studies published from the inception of each database to Aug 31,
2016. We also searched Google Scholar and reference lists of included studies. We
applied no language restrictions. Search terms for “mental disorders” and “technology”
and “low-income and middle-income countries” were combined. Many studies were
preliminary and involved pilot evaluations, recruited diverse population groups, used
varying study designs, and reported wide-ranging outcomes. Therefore, a meta-analysis
of quantitative findings was not possible.
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Eligibility
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27752 records identified through database searching

>

7455 removed because they were duplicates

A 4

20297 records screened

—»

20004 records excluded

A 4

232 full-text articles assessed for eligibility
61 review articles screened for eligible studies

Included

12 full-text articles identified from —>
screening references lists of
included articles and review
articles

190 full-text articles excluded
123 not an assessment of intervention
32 not mental disorders
15 not an online or mobile technology
intervention
20 not a low-income or middle-income
country

A 4

49 studies included in qualitative synthesis
5 secondary outcome studies included to
supplement data extraction

Figure.
Study selection
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