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Abstract

Purpose of review—Increasingly, digital technologies, especially mobile telecommunications
and smartphone apps, are seen as a novel tool for managing severe mental disorders (SMDs) in
low- and middle-income countries (LMICs). However, there is a need to identify best practices in
the use of digital technologies to effectively reach, support and manage care for patients living
with SMDs. In this review, we summarize recent studies using digital technology to manage
symptoms and support clinical care for this patient population and discuss new opportunities to
advance digital psychiatry research and practice in LMICs.

Recent findings—Studies evaluating digital interventions for clinical populations living with
SMDs in LMICs are limited. Yet, across recent articles surveyed, digital technology appears to
yield diverse benefits for this at-risk patient population. These benefits include improved
medication adherence, appointment adherence, reduced instances of relapse and fewer re-
hospitalizations.

Summary—Continued rigorous research evaluating effectiveness and cost-effectiveness of
digital technologies in reaching, treating and managing symptoms and supporting clinical care for
patients with SMDs in LMICs is vital. The urgency for remote approaches for delivering
specialized psychiatric care is particularly pronounced due to the immediate and long-term impact
of the coronavirus (COVID-19) pandemic on access to in-person services. Future research should
emphasize participatory approaches rooted in a process of co-design with target users, in order to
achieve clinically effective remotely delivered digital mental health interventions.
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Introduction

Although all countries can be viewed as ‘developing’ in the context of mental health
provision, low and middle-income countries (LMICs) face unique challenges.[!] Their health
systems are frequently fragmented by geography, undermined by inadequate legislation, and
higher rates of poverty adversely impact individuals’ mental health.[2:3] Further, the supply-
side constraints faced by higher income countries are more acute in LMICs. The ratio of
mental health workers to the population is estimated to be nearly 200 times greater in high-
income countries when compared to LMICs.[4] This shortage of providers means that up to
90% of individuals living with mental disorders in LMICs receive no mental health care.[°]

When considering mental health interventions, the goal of equity in service delivery
demands that we focus on those living with Severe Mental Disorders (SMDs), as these
individuals, when compared to the general population, are less likely to seek care, less likely
to use digital technology, and more likely to experience discrimination, isolation, social
disadvantage, and premature mortality.[X] SMDs are also a leading contributor to the global
burden of disease.[8] Schizophrenia is one of the top 15 causes of disability worldwide and
those living with the disorder die on average 15 years earlier than those without.[7 ]
Similarly, bipolar disorder affects 45 million people worldwide.[®! The burden of disease
also appears to fall disproportionately on LMICs; for instance, the Indian state of Bihar has
more individuals suffering from schizophrenia than all of North America.[1°]

Consequently, there is a clear need to build innovative care models to serve individuals with
SMDs who reside in LMICs. In this paper, we review studies that have evaluated the use of
digital technologies to reach patients with SMDs, support and manage their symptoms, and
augment clinical care. This is a novel, yet pressing area of study, and our aim is to highlight
key insights from the work conducted so far to inform future directions in the field. The
scope of this review covers digital technology interventions targeting serious mental illness,
defined as disorders characterized by psychotic symptoms such as schizophrenia and bipolar
disorder, in low-income and middle-income countries (LMICs).[*1] LMICs were defined
based on the World Bank’s classification system. [12]

Rapid Proliferation of Mobile Telecommunications in LMICs

The rapid proliferation of digital technology, specifically mobile telecommunications and
smartphone apps represents a chance to shift the status quo. In November 2019, there were
6.2 billion unique mobile broadband subscriptions globally.[*3] Cellular phone subscriptions
encompass 86% of the population in India, 114% of the population in China, and 82% and
101% of the population in Africa and Latin America, respectively.[3] In the third quarter of
2019, China, Indonesia and the Philippines added 14 million, 9 million and 6 million new
mobile subscriptions respectively.[23] Additionally, as of 2020, cellular devices account for
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53.3% of global web traffic.[14] It is evident that mobile technology has now achieved
widespread adoption and use in LMICs. As such, opportunities for digital technology to
support those living with SMDs through telepsychiatry, training lay providers, predicting
relapse, challenging stigma, or improving adherence and treatment engagement, among
other functions, need to be explored.

Potential Impact of Digital Technology

In LMICs, the supply of care for individuals with SMDs is hampered by the limited numbers
of mental health workers and inequitable distribution of providers. In India for instance,
there is approximately one trained psychiatrist for every 250,000 people, and the total

mental health workforce (including psychiatrists, clinical psychologists, and psychiatric
social workers) available is <1 provider per 100,000 people.[X5] Furthermore, these few
providers and specialized psychiatric facilities are concentrated in major cities.[*®] In such a
context, digital technology could play a vital role in bridging the care gap by either
extending the reach of this limited number of providers, or connecting patients with remote
services delivered by non-specialized providers.[16]

Digital technology could benefit patients with SMDs across the entire continuum of care.
This includes augmenting prevention activities, enabling the delivery of treatment, symptom
management, fostering patient adherence, and providing an outlet for social interaction. On
the other hand, recent studies suggest that commercially available digital platforms, such as
apps, are not often rigorously tested and could even harm an at-risk population.[1”] A 2015
review that assessed 82 commercially available smartphone apps to manage bipolar disorder
concluded that in general, the content was not in line with practice guidelines or established
self-management principles.[18] A recent study found that only 14% of a sample of 73
smartphone apps involved individuals with lived experience in the design or development
process.[19*]

Methods Used

The study selection and data extraction process involved searching Medline/PubMed and
Google Scholar to find pertinent studies. Findings from previous literature reviews on use of
digital technology for mental health care in LMICs also informed our search. [20-23] Only
studies that implemented and evaluated digital interventions for SMDs are profiled. Data
extraction involved collection of study characteristics, including country of origin, study
design, sample description, intervention description, and primary outcome.

Reviewing the Evidence:

Studies using digital technology to manage SMDs in LMICs

In Table 1, we present 7 studies [24-30] from LMICs that leverage digital technology to
reach, treat and manage SMDs. Although this is not a systematic review, it is evident from
the findings that the field remains nascent. Interestingly, 5 out of 7 studies used text
messages to facilitate medication adherence, improve clinic attendance and improve patient
functioning. Thomas et al. and Maiga et al. reported that text message reminders improved
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appointment attendance for patients with psychosis in two countries in sub-Saharan Africa.
[24.25] Sibeko et al. conducted formative work in South Africa and found that text messaging
could boost clinic attendance, but loss of handsets due to misplacement and theft proved
challenging during the trial.[26]

A key study due to the broad range of outcomes assessed is the Xu et al. study based in
China. Psychosis patients were provided with a ‘lay health supporter’ and text message
communication was used for medication reminders, health education, monitoring of early
signs of relapse, and linkage to primary healthcare. [27**] Outcomes assessed included
medication adherence, patient symptoms, functioning, relapses, and re-hospitalizations. The
intervention contributed to improvement in medication adherence and reduction in risk of
relapse and rehospitalization.[2”] Similarly, Fang et al. recorded that text message reminders

to foster medication adherence can result in lower relapse rates for schizophrenia patients.
[28]

Potential Benefits and Challenges of Using Digital Technology for SMDs

Benefits of Digital Technology Use

In high-income settings, there is a growing body of evidence highlighting the range of
benefits catalyzed by digital interventions for individuals living with SMDs. A 2019 article
by Ben-Zeev et al. outlines the demonstrated potential of digital health platforms to act as
sources of information, communities of support, modes of clinical service delivery,
psychoeducation, self-management and medication adherence tools for individuals living
with psychosis.[31**1 Although similar research in lower resource settings is limited, study
findings summarized in Table 1 and graphically illustrated in Figure 1 reflect that digital
technology can yield important benefits for individuals living with SMDs in LMICs. In the
current scenario, the evidence base is strongest for the use of text message prompts to
facilitate medication and treatment adherence.

Studies in low-income settings also suggest that there is increased caregiver demand for
digital mental health interventions. A cross-sectional survey by Deb et al. in India studied
the use of smartphone-based interventions in patients with SMDs and their caregivers. Their
findings suggest that caregivers are interested in mobile apps that could automate routine
caregiving activities and democratize information regarding resources for people with
SMDs.[32] These preliminary findings suggest the importance of considering the family
members of persons with SMDs when designing or implementing digital interventions for
this high-risk patient group.

Further, the extensive period of physical distancing triggered by the coronavirus
(COVID-19) pandemic, highlights the value of robustly tested remote interventions that
leverage digital technology. Individuals living with SMDs may need to attend regular
outpatient visits for evaluations and prescriptions.[33] Worldwide policies of physical
isolation coupled with increased social and economic stressors mean that outpatients with
SMDs may find it difficult to access maintenance treatment, leading to relapse and
uncontrollable behaviors.[3¥*"1 In this context, digital technologies are key to reach patients
and deliver evidence-based services to maintain care continuity and respond to relapse.
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Beyond the immediate mental health needs resulting from periods of lockdown and
distancing, it is likely that a second mental health crisis will emerge in the near future as a
result of the severe economic consequences of the pandemic. [35*1 Economic recessions are
often associated with a high prevalence of mental health disorders. [36] A slowdown in the
post-COVID-19 context is likely to disproportionately affect patient populations that require
long-term management and access to specialized services, such as individuals living with
SMDs. The availability of essential services for individuals living with SMDs may also be
compromised, as health systems shift priorities towards addressing COVID-19 and preparing
for response to future pandemics. Therefore, telehealth and digital technologies will play an
important role for ensuring the delivery of remote support and services necessary for
reaching and managing care for patients with SMDs, while maintaining the safety and well-
being of the clinician.[37*"]

Challenges of Digital Technology Use

A key challenge is alluded to in the Sibeko et al. study mentioned in Table 1. Cellular
devices can be lost or misplaced, and the challenges with the required software can occur.
[26] Fyrther, the Xu et al. study found that 28.8% and 47.9% of patients could not master the
task of reading and replying to messages, respectively.[27] The cross-sectional study by Deb
et al. also found that health app usage among study participants was low and that the
language of the medium hindered adoption.[31 Low digital literacy of patient populations
can hamper the effectiveness of a digital health intervention and as such, committing to a
rigorous process of co-design with patients, caregivers and clinicians is vital. Co-design is
particularly relevant when creating apps and other digital interventions for individuals living
with SMDs as there is a need to accommodate any potential cognitive limitations or
challenges with motor functioning caused by their illness.

Gaps in access to and use of digital technologies remain in many settings, especially among
women compared to men, and among those who are most impoverished.[?2] This is
particularly pertinent for individuals living with SMDs, as this population is more likely to
experience homelessness, marginalization and poorer living standards.[1-38] Furthermore, in
regions with poor or variable wireless connectivity, it may be difficult to realize the full
potential of many digital psychiatry apps that require continuous online access.[?1]

More generally, there is mounting evidence that digital technologies impact our mental
health in both positive and negative ways.[3%-43] For instance, a nationally representative
survey of American adolescents by Twenge et al. in 2017, found that adolescents who spent
more time on new media (including social media and electronic devices such as
smartphones) were more likely to report mental health issues.[3%1 As patients living with
SMDs are already an at-risk group, it is vital to develop an evidence-based understanding of
the use and scope of different digital technologies for each clinical sub-group.

Conclusion

In all countries, and particularly LMICs, supply-side constraints with regards to service
infrastructure mean that we cannot accommodate all individuals who require care.[44*] This
reality is coupled with the immediate and long-term impact of the COVID-19 pandemic.
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Given this backdrop, and the need that patients living with SMDs have for long-term
management and access to specialized services, digital technologies must play a larger role
in care delivery.

As discussed in this paper, digital technologies could contribute to improved medication
adherence, appointment adherence, reduced relapse and fewer re-hospitalizations among
patients with SMDs. These technologies also afford the scope to catalyze a broader range of
benefits, but continued research is necessary. This review found only three studies in the last
three years evaluating digital interventions for clinical populations living with SMDs in
LMICs. Relative to other mental disorders such as depression or anxiety, research on the
effectiveness of digital interventions aimed at this patient population in LMICs appears to be
scarce, and there is a demonstrated need to accelerate research in this area. [20:21.22]

In future efforts, it is necessary to closely involve target users across the development,
testing, and implementation stages of a digital intervention.[23*] Referred to as participatory
approaches, these methods allow target users to share insights through a series of focus
groups, interviews, iterative workshops and prototype testing.[43] Additionally, successfully
leveraging technology in to drive benefits for patients requires integrating effective
interventions into local healthcare systems, cultural contexts and social settings.[44*] Future
research should concurrently consider how to achieve clinically effective digital mental
health interventions as well as how to integrate these interventions into LMIC health systems
to advance care for individuals living with SMDs.
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Key Points:

. Chronic supply-side shortages coupled the imperatives of a post-coronavirus
world, mean that there is an urgent need for more research on leveraging
remotely delivered digital platforms to reach, support and manage patients
living with SMDs in LMICs.

. Digital technology can drive benefits for patients across a range of outcomes
including improved medication adherence, appointment adherence as well as
reduced relapse and re-hospitalizations.

. Adopting participatory approaches that emphasize the co-design of a digital
intervention and involve patients, caregivers and clinicians is vital to ensure
contextual and cultural relevance of the intervention and uptake and adoption
among the target patient population.
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Figure 1:
As depicted in this illustration, digital technology could yield important benefits for

individuals living with SMDs in LMICs across the care continuum
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