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Abstract

Introduction—Unhealthy alcohol use (UAU) is a major public health challenge, particularly

in low- and middle-income countries. Mozambique is the fourth poorest country in the world
where half of the population lives below the poverty line. UAU is frequent among drinkers in
Mozambique; however, resources and infrastructure to treat UAU are very limited. This paper
examines how task-shifting and a provider-facing mobile health application are being used to
improve access to care. In this paper, the feasibility, acceptability and appropriateness of a
provider-facing mobile health application being used under a task-shifting model to identify UAU
and provide a four-session brief motivational interviewing intervention are described.

Method—The study used a sequential exploratory mixed-methods design with a QUAL —

quan structure. First, 15 psychiatric technicians and primary care providers in Mozambique’s
Nampula Province participated in semi-structured interviews. These interviews were recorded and
transcribed. Then, 45 providers completed a 12-item quantitative survey on tablets. Quantitative
analysis used descriptive statistic calculation and qualitative analysis used thematic analysis.
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Results—Nonspecialized providers found the mobile health app to be acceptable, appropriate,
and feasible when delivering a 4-session brief motivational intervention under a task-shifting
model. Central benefits of the technology were enhanced standardization and efficiency of
sessions as well as feelings of legitimacy when interacting with patients. Main concerns were
feasibility of implementing the intervention due to time constraints of workload and internet
connectivity issues.

Conclusions—Provider-facing technology shows promise in supporting task-shifting models
that can expand alcohol intervention services and increase access to care in low- and middle-
income countries. Providers without specialized training in behavioral health interventions can
provide critical services to patients with UAU and provider-facing mobile health applications may
help bring such models to scale.

Keywords

mobile health technology; task-shifting; unhealthy alcohol use; screening and brief intervention;
motivational interviewing

1. Introduction

1.1 Background

Unhealthy alcohol use (UAU), defined as a continuum of behaviors from risky or harmful
use (exceeding recommended daily, weekly, or per occasion amounts) to alcohol use
disorder, is a major public health challenge, particularly in low- and middle-income
countries (LMICs) where disease burden per liter of alcohol consumed is greater than in
high-income countries (Rehm et al., 2009). Mozambique is the fourth poorest country in the
world where half of the population lives below the poverty line and 70% live in rural areas
with limited healthcare access (World Bank, 2016; Pasquali, 2020; Schwitters et al., 2015).

UAU is frequent among drinkers in Mozambique (Clausen et al., 2009; Padrdo et al., 2011,
Pires et al., 2012; Wainberg et al., 2018). A recent study showed that of approximately

500 patients screened for mental health and substance use, 16% were identified with likely
substance use disorder (Wainberg et al., 2021). However, resources and infrastructure to treat
UAU in Mozambique are limited; 75-90% of people with behavioral health issues receive no
care because of provider scarcity and geographic distribution (Demyttenaere et al., 2004; dos
Santos et al., 2016; Dua et al., 2011).

One of the key strategies recommended by the World Health Organization (WHO) to
overcome the global shortage of mental health specialists involves “task-shifting,” wherein
non-specialists (e.g., community health workers) are trained to deliver brief evidence-based
interventions with expert clinical supervision (WHO, 2016). WHO describe task-shifting as
‘specific tasks are moved, where appropriate, from highly qualified health workers to health
workers with shorter training and fewer qualifications in order to make more efficient use
of the available human resources for health’ (WHO, 2008b). Mounting evidence suggests
that training non-specialist workers to deliver alcohol interventions can be an effective and
cost-effective way to increase access to care.
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1.2 Task Shifting in Mozambique to Support Behavioral Health Care

Mozambique was one of the first countries in the world to formalize task-shifting within
their national health platform. Faced with a critical shortage of mental health specialists
in Mozambique that persists to date — currently there are still only 18 psychiatrists and
109 psychologists for a population of 29 million (dos Santos et al., 2016; Wainberg et al.,
2020)- they created a mid-level professional category, psychiatric technicians (PTs). PTs
receive 30-months of training to provide mental health services, including the prescription
of psychotropic medications (dos Santos et al., 2016). From 2010 to 2014, the number of
PTs grew from 66 to 241 allowing Mozambique to increase coverage from 60 (44%) to
all 135 (100%) districts in the country (dos Santos et al., 2016). While this strategy has
increased availability of mental health services, there is limited system capacity to bring
evidence-based interventions for UAU to scale (Halsted et al., 2019; Suleman et al., in press;
Wainberg et al., 2020).

Our multidisciplinary study team has work underway leveraging provider-facing mobile
technology to enhance this task-shifting model to address UAU as part of a longstanding
partnership with the Mozambican Ministry of Health (Sweetland et al., 2014). Broadly, our
work seeks to explore the implementation effectiveness of PTs, primary care practitioners
(PCPs) and community health workers (CHW) providing evidence-based care for UAUs
(Suleman et al., in press; Wainberg et al., 2020). The WHO Mental Health Gap Action
Programme Guidelines (mhGAP)(Dua et al., 2011; WHO, 2008a) recommend using
Screening, Brief Intervention, and Referral to Treatment (SBIRT) (Babor & Higgins-Biddle,
2001) to reduce UAU. In our adapted version of SBIRT for Mozambique in this task-
shifting model, non-specialists (e.g., PCPs, PTs, CHWS) are trained and supervised by
specialists (e.g., psychologists) to identify UAU and provide a four-session SBIRT and
motivational interviewing intervention (SBIRT/MI). Intervention sessions involve screening
and a brief intervention using a brief negotiated interview (Bernstein et al., 1997) and
incorporate principles of Ml in terms of provider approach and content of the intervention
(e.g., reflective listening, developing discrepancy between clients’ goals or values and

their current behavior, and avoiding direct confrontation). A description of the 4-session
intervention is provided in Table 1.

PTs, PCPs, and CHWs are prepared to conduct the SBIRT/MI intervention in a training
program held over 4 to 8 days and there is a certification process whereby successful
completion of three (PCPs) or five (PTs) cases is required under supervision of specialists
(Wainberg et al., 2021). Evaluation of these trainings for PCPs and PTs show effective
knowledge transfer for the SBIRT/MI intervention and strong intentions to deliver its core
components with fidelity (Wainberg et al., 2021).

1.3 Mobile Technology to Support Task Shifting

Little research has focused on how to sustainably support and supervise task-shifted workers
delivering evidence-based practices for behavioral health in LMICs (Padmanathan & De
Silva, 2013). Mobile health technology is a promising but understudied tool to support
providers and supervisors under task-shifting models (Naslund et al., 2019; Triplett et al.,
2021). The majority of research on mobile health technology has focused on client-facing
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rather than provider-facing applications (Naslund et al., 2017). Provider-facing applications
can improve clinical decision-making and patient outcomes by providing rapid access

to evidence-based information and guidance to providers (Ventola, 2014). Despite their
promise, only a few technology products for substance use care with provider-facing aspects
have undergone usability testing (Levesque et al., 2018; O’Grady et al., 2019; Satre et al.,
2017).

To support PCPs, PTs and CHWs in providing the evidenced-based SBIRT/MI intervention
for UAU in Mozambique, an already-existing provider-facing mobile SBIRT (mSBIRT)
application designed for use by healthcare providers in the United States was adapted
(O’Grady et al., 2019). The app assists providers in quickly assessing the patient’s risk

due to substance use using evidence-based screening questions, calculating a risk level, and
guiding providers through a brief intervention that is tailored to the patient’s responses. The
app is designed to be used on a tablet computer and is interactive such that its screens
display graphics to engage the patient (e.g., alcohol-related health issues, drinking patterns).
The app also contains scripts and discussion points for providers to use with each screen.
Tablets were distributed to task-shifted providers throughout the study region for them to
deliver the SBIRT/MI intervention using the mSBIRT application. Examples of app screens
are provided in Appendix A.

Our adaptation process of the already-existing app for use in Mozambique focused on three
areas: scientific, technological, and cultural. Scientific adaptation of screening questions,
cut off-scores, and determinations of risk level was guided by a review of available
literature, secondary data analysis of Mozambican patient alcohol screening data, and expert
stakeholder workshops. Technological adaptation (e.g., adjustment to iconography, screen
flow, and app features) was conducted in collaboration with programmers and designers,
experts in SBIRT technology, and feedback from Mozambican providers. Third, cultural
adaptation (e.g., language, culture, social context) was conducted in collaboration with
mental health professionals from the Mozambican Ministry of Health. A manuscript that
fully describes our adaptation process is forthcoming.

1.4 Research Questions

In this paper, a preliminary examination of the mSBIRT application implementation among
PTs and PCPs in Mozambique in the context of task-shifting is described. The study draws
from recent recommendations in the implementation science literature on characterizing
implementation outcomes for behavioral intervention technology (Hermes et al., 2019).
Given the dearth of literature in this area, the study focused on examining preliminary
mSBIRT app acceptability, appropriateness, and feasibility. App acceptability was defined as
how agreeable, palatable, or satisfactory it was to participants (Hermes et al., 2019; Weiner
etal., 2017). Appropriateness was defined as perceived fit, relevance, or compatibility of
the app for PCPs and PTs for their practice setting and perceived fit of the app to conduct
SBIRT/MI with patients. Feasibility was defined as the extent to which the app can be
successfully used within providers’ daily job activities. Guiding research questions were:
How acceptable, appropriate, and feasible is the mSBIRT app to PTs and PCPs in the
context of task shifting?
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2. Method

2.1. Design and Procedure

This study used a sequential exploratory mixed-methods design where more weight was
given to the qualitative data (QUAL — quan)(Creswell et al., 2003). First, semi-structured
interviews among 15 participants were conducted. Analysis used an iterative process where
preliminary analysis of the qualitative data was conducted and then follow up interviews
were completed with 6 of the original 15 interviewees to conduct participant checking

and ask additional in-depth questions about topics that arose during the initial interviews

in order to reach data saturation (Saunders et al., 2018). Trained Mozambican research
assistants conducted interviews in Portuguese over the phone. Interviews took approximately
30 minutes to complete. Interviewers have had some previous interactions with participants
from other research activities currently underway (e.g., trainings, app technical support,
other data collection). Interviews were recorded and then transcribed verbatim and translated
into English for coding. The quantitative survey was sent via Redcap to PCPs and PTs who
completed it on tablets.

2.2 Setting and Participants

This study took place in the Nampula Province, the most populous province in Mozambique
with a population of over 6 million. The majority of the population lives in rural areas.

This study is part of formative work being completed as part of a larger parent study

aimed at testing the implementation effectiveness and cost-effectiveness of using mHealth to
scale up alcohol screening and intervention (Suleman et al., in press). Qualitative interview
participants were purposively selected because they were trained in SBIRT and used the
mSBIRT application. This study received IRB approval from the Mozambican Ministry of
Health (Protocol # CIBS/FM/HCM/64/2017) as well as the last author’s institution (Protocol
#7485).

The 15 qualitative respondents’ ages ranged from 25-51 (M=28.66/SD = 7.01). The
majority were men (n=13). Nine were PTs and six were employed as PCPs; all had
completed secondary education plus technical training. Two of the 15 providers were
married and 1 identified as cohabitating. The remaining participants were single. Seventy-
three percent of providers were from Nampula Province. Most affiliated with the ethnic
group Emakhua (73%). All participants invited to the qualitative study participated.

The quantitative sample (n = 45) represents approximately 75% of PCP and PT providers
in the region who are trained on the SBIRT app. Ages ranged from 21-47 (M=30.57/SD

= 6.08) and the majority were women. Most participants were single (57%), with the
remaining married (33%) or cohabitating (10%). Seventy-one percent were from Nampula
Province. Most affiliated with the ethnic group Emakhua (77%). See Table 2 for further
demographic description of participants.

2.3 Measures

The qualitative interview guide was created by the study team and consisted of core
questions assessing mMSBIRT app acceptability (e.g., How satisfied are you with the SBIRT
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app in terms of content, features and design?), feasibility (e.g., Do you feel you could
successfully use the SBIRT app every day? Why/why not?), and appropriateness (e.g., How
does the app fit your needs as a provider when treating alcohol use among patients?) along
with probes for each question. This guide was refined during our iterative interview process.

The 12-item quantitative survey consisted of three validated scales (Acceptability of
Intervention Measure, Intervention Appropriateness Measure, Feasibility of Intervention
Measure)(Weiner et al., 2017) measured on a 5-point Likert scale (1 = completely disagree,
5 = completely agree).

Instrument translation into Portuguese and culturally adaptation used methods recommended
by the WHO (WHO, n.d.), including forward and backward translation by bilingual experts,
cognitive pre-testing with 10 PTs and PCPs, and finalization of language through consensus.

2.4 Data Analysis

Quantitative analysis used descriptive statistics. Qualitative analysis used Thematic Analysis
(Braun & Clarke, 2021). Thematic Analysis generally followed phases outlined by Nowell
et al., 2017, including familiarizing ourselves with the data, generating initial codes,
searching for themes, and reviewing, defining, and naming themes (Nowell et al., 2017).

In this process, deductive coding was first utilized based on established definitions of
acceptability, appropriateness, and feasibility. Then, once data was deductively coded into
each one of these larger categories (e.g., feasibility), the team searched for themes within
each coded category, identified and named these themes (e.qg., time pressures) and selected
representative quotations for each theme. The first author conducted the initial identification
of themes which were then reviewed and finalized by the full qualitative analysis team
through discussion. According to accepted conventions in qualitative methods, inter-rater
reliability was not calculated because our main purpose was to eventually yield concepts
and themes, rather than finite coding agreement (McDonald et al., 2019). The three-person
analysis team consisted of the first and second author, PhD-level social and clinical
psychologists respectively, who are also faculty members at academic medical centers and
trained in qualitative methods, as well as a bilingual (Portuguese/English) research assistant
trained by the study team in qualitative coding. Dedoose software was used to code and
manage data.

3. Results

Below, quantitative results are presented along with the themes identified for each of

the three inductively coded qualitative categories: 1) Acceptability (efficiency, experience,
design/content), 2) Appropriateness (patient-provider rapport, match with SBIRT process
and goals, adapting to local needs, and 3) Feasibility (time pressures and wifi connection).

3.1 App acceptability

Generally, participants were very satisfied with the app. Table 3 displays quantitative scores
on acceptability by item and for the full scale, which indicate that app acceptability was high
(scale mean = 4.33/5.0). Three themes were identified in the qualitative data that related to
participants’ views on acceptability: efficiency, experience, and design/content.
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3.1.1. Efficiency.—Several participants noted that the app provides for an efficient
session because of the automated calculation of the screening tool and its structured
resources. One participant said, “Yes it will help me, yes, yes. First, it will be fast. Second,
it will be better to understand about mental illnesses. Third, we will help the patient in
terms of health in the community.” (Participant 15). Another participant echoed, “For me,
the application helps me in screening, it has made me more flexible in decision making, it
makes it easier for me to have a quick diagnosis” (Participant 8).

3.1.2. Experience.—Participants generally reported that the app provided a good user
experience. A participant (9) said “It is easy to handle,” and another said, “Even for me, this
app so far is not that complicated” (Participant 4). Participants felt that the application was
well organized which contributed to the positive user experience. As a participant explained,
“Because the questions in SBIRT, in the application are very well ordered, they are very
organized. And not using the application, the questions are disorganized. So, it’s easy using
the app” (Participant 7). A few participants noted that they practiced using the app after
training which increased its appeal over time.

3.1.3 Design/Content.—Participants were mostly satisfied with the app content and felt
it helped with patient interactions. For example, a respondent stated, “1’m very satisfied
because the contents there facilitates understanding for both patient and me as health
provider and allows the patient to be more confident to share” (Participant 7).

In terms of specific content related to app acceptability, several participants identified
screens with useful visual displays that can be used with the patient, including screens

that show images of the amount of alcohol used by the patient, recommended drinking
levels, and the connections between alcohol and physical health. For example, a participant
indicated:

The part that helps the most, is in relation to doses and pathologies, that the alcohol
consumption itself can bring to the patient. So when we or when | show the patient
that their consumption can cause this and that disease, then he ends up seeing that
in fact there is a need to be able to stop or reduce consumption a little. So this has
helped a lot, for me as well as for the patient himself.

(Participant 11)

Screens that facilitated a discussion about readiness to change as well as behavior change
plans also increased acceptability. Though, some participants noted factors that were less
acceptable, including too small letters on the screen, slowness of the app, difficulty

of patients being able to accurately express quantity of drinking, and questions that

felt repetitive or too numerous. For example, a participant noted, “The questions are
straightforward. Maybe the only thing that is a little boring is the number of questions”
(Participant 14).

3.2 App appropriateness

Appropriateness scale scores are presented in Table 3 and indicate very positive views on
app appropriateness (scale mean = 4.22/5). App appropriateness was illustrated by several
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themes in the qualitative data: patient-provider rapport, match with SBIRT process, and
adapting to local needs.

3.2.1. Patient-provider rapport.—Several participants noted the need to make the
patient comfortable with the tablet and app to have a successful session. For example,
by providing a pre-explanation, “...1 believe they [patients] will like it depending on a
pre-explanation from the provider...using the application there must be a lot of care and
patience from the provider to the patient” (Participant 8).

Participants also expressed that when patients observe that they are using a standardized
tool to deliver the intervention, patients feel more comfortable and that perhaps the app also
provides legitimacy as a task-shared worker in the eyes of the patient. As highlighted by a
participant;

...because I think it is an already standardized instrument in which | think the
patient will feel safe. When | say go [to] this step, he will feel that in fact | am
doing something with technique. It is not just that we are to do it only randomly...
The patient will feel more comfortable in relation to the time that we did not have
the SBIRT/MI [app]. We were attending in a random way. Now with an instrument
that guides us, anyone can come to like it.

(Participant 5).

Similarly, a participant indicated that they, “explain to them [patient] that it is a new
instrument that is being used worldwide and that aims to help patients themselves to
understand about their consumption, in relation to the disadvantages. And also helps a lot in
how to make them understand how much is the severity of your consumption” (Participant
12). Several participants also noted that it was important for maintaining rapport to be sure
the patient understood that their data and answers were secure within the app and that
privacy protections were in place.

3.2.2. Match with SBIRT process and goals.—Participants for the most part
indicated that the app was a good match for them to do SBIRT/MI. They felt the app
provided a guide or script for the intervention. A participant shared, “I find it easy, because
we have the script that is SBIRT” (Participant 3). Another participant thought it kept them
from making errors in providing the intervention;

Because there are questions/information for the patient that help me and make the
patient happy. It keeps me motivated and gives me instructions on how to proceed
during the session with the patient...Because the sessions that | did not use the

application could fall into a diagnosis/treatment error, but not with the application.

(Participant 12)
Participants also thought that the app was highly relevant to their work because of the
high rate of UAU cases. A participant shared, “because alcohol is part of mental illness,

so it applies a lot and we have had many cases of alcohol-consuming patients as well”
(Participant 7).
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3.2.3. Adapting to local needs.—In terms of adaptations, participants most commonly
discussed language. The app is in Portuguese to match the national language. However, 11
local languages are used throughout the country. Portuguese may be a second language for
both providers and patients and some providers may not speak the same local language

as their patients. For some patients, providers had to translate into the local language,

adding time and complexity to the app session. One participant noted, “...the difficulty

of translating to the local language for the patients, apart from that, everything is fine
(Participant 6). Another participant described the experience of translating when they do not
speak the same local language as the participant:

For the application, when | am asking the questions for the patient | have explained,
there are things that | cannot translate, nor are all the questions that | can translate,
there are certain questions that make it difficult, because | cannot translate for
Macua because it is not my mother tongue, and in some places it is not applicable,
it could be easy, but I believe that with my local language I can do it without any
problem (Participant 2).

Another provider explained that it was easier when there is a match between provider and
patient local language: “As | am a Macua, it is so simple to do the translation when it comes
to patients without schooling. But | always try to bring what is on the tablet/app and when
they are schooled patients | have not had any complications either” (Participant 15).

3.3 App feasibility

Feasibility scale scores are presented in Table 3 and indicate that providers agreed that

the app is feasible to use (scale mean = 4.17/5). One of the lowest scored items of all

the quantitative items was on the feasibility scale: The SBIRT app seems easy to use, yet
91% of participants still agreed or completely agreed with this item. Two factors affected
views on app feasibility in the qualitative data: time pressures and wifi network connection.
Related to time pressures, participants felt that feasibility “would depend on the work flow”
(Participant 10). The app added time to already busy workflows for some providers, as
illustrated here:

The app is good, but if some aspects were improved, such as minimizing questions
and time. Looking at the flow because for us who do everything in our health units,
it is complicated to have to be with a patient for an hour or an hour and a half

(Participant 14).

Regarding internet connections, participants, especially those located in rural areas, do not
have strong network connections and rely on data packages that are not available at all times.
While the app can be used offline during some parts of the intervention and will synchronize
when service is available, it must connect to the network to match data with the server at

the start the session to provide useful information from previous sessions (e.g., change in
alcohol use). This may present challenges for some participants in terms of feasibility and
making sure providers understand online and offline functions. As one participant noted, “It
helps in all aspects even without mobile data. With mobile data, it soon synchronizes, which
can be less help if people do not know how to handle” (Participant 6).
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4. Discussion

To our knowledge, this study is the first to examine nonspecialized providers’ perceptions of
feasibility, acceptability, and appropriateness of a provider-facing mSBIRT intervention for
substance use in a low-income country under a task-shifting model. Our results showed that
the vast majority of participants agreed that the mSBIRT app was acceptable, appropriate,
and feasible.

Increased efficiency, experience, and design/content all related to providers’ views of
acceptability of mSBIRT. Providers perceived the app to facilitate screening procedures,
making the intervention more efficient. A synthesis of qualitative studies that examined
health workers” perceptions of using digital interventions found that increased efficiency
fundamentally changed the way health workers provided care (Odendaal et al., 2020). A
qualitative study in rural Nepal also found that although providers tended to have low
digital literacy, they supported inclusion of mobile health technology to facilitate services
(Angdembe et al., 2017). Acceptability of technology-based interventions may facilitate
implementation in LMICs in contrast to high-income settings where providers and patients
may be more wary (Mohr et al., 2010). The high acceptability found in our study may be
due to our participatory approach when developing mSBIRT. This approach is consistent
with human-centered designs known to increase acceptability and relevance of technology
(Triplett et al., 2021).

Providers likewise expressed an overall sentiment that mSBIRT is appropriate to their work.
While we found that providers in Mozambique shared similar concerns about maintaining
rapport and the importance of introducing the app to patients as in the original mSBIRT
study conducted in the US (O’Grady et al., 2019), they often mentioned patients’ satisfaction
with the tablet and app. Providers additionally appreciated the improved standardization

of the intervention and thought it matched well with the SBIRT process they learned in
training without the mSBIRT app. It appeared that in the context of task-shifting, that the
app may have increased providers’ feelings that they appear more legitimate in conducting
UAU interventions, which may lead to greater feelings of satisfaction for the provider

and increased confidence in the intervention for the patient. More research is needed

from a patient-perspective to understand the experience of provider-facilitated apps. Future
investigations could consider whether providers’ use of apps increase patients’ perceptions
of competency and quality of care, and if those perceptions relate to other desired outcomes,
such as reduction of stigma and improved patient outcomes.

Main concerns about mSBIRT centered around feasibility of implementation. Providers
consistently lamented poor infrastructure and lack of network connectivity. Intermittent
internet access in rural areas of LMICs poses a significant challenge. Concerns about loss
or damage of devices and lack of network connection are challenges frequently documented
in other LMIC studies (Bhardwaj et al., 2020; Merchant et al., 2020). Public scale up of
services should consider costs of improving network connection infrastructure (Ruzek &
Yeager, 2017), especially to reach those most marginalized and working in impoverished
settings. An investment in network development, data packages, and mobile devices is
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essential for sustainability of technology-based services that extend beyond time-limited
funding of research studies.

Another central issue related to feasibility was unease about having enough time to
complete other required tasks and facilitate mSBIRT that consists of 30 to 60-minute
sessions. Constructive feedback indicated that although the app enhanced efficiency of
screening and diagnosis, the number of questions and prompts was at times tedious.

While task-shifting services presents opportunity for increased reach for those without
access to care, tasks of service provision are often shifted to healthcare and community
providers who are simultaneously pulled into facilitating care for multiple government and
community-based programs. A study in Nepal, for instance, found that a main challenge
was lack of feasibility due to being overburdened with responsibilities with a wide range

of programs, such as maternal health, child health, and hygiene (Bhardwaj et al., 2020).
CHWs in LMICs are frequently paid little or no salary and often providers are tasked with
increased responsibilities and not compensated for the additional work (Bhardwaj et al.,
2020). The burden on lay providers serves as a reminder that task-shifted options must occur
in partnership with policymakers with collaborative goals of obtaining increased funding for
behavioral health to compensate current nonspecialized workers for shouldering additional
responsibilities or to hire maore personnel to distribute the increased workload. In LMICs,
investment in physical health is often prioritized over behavioral health. In most African
countries, less than 1% of the national budget is allocated for behavioral health services
(Rathod et al., 2017).

Future developments should advance patient-facing technology for implementation in
community-based settings to support a provider-facing mSBIRT. Exposure to wars, food
insecurity, poverty, and other social determinants are highly prevalent in LMICs and
negatively affect people’s behavioral health (Lund et al., 2018). In Mozambique, a religious
insurgency in the province directly north of Nampula, the site of this study, has escalated.
Over 674,000 civilians have been displaced, many of whom have relocated to Nampula, and
2,000 civilians have been killed (Goldbaum et al., 2021). These types of social determinants
and exposure to traumatic stressors and interpersonal violence that affect entire communities
must be considered within a more comprehensive community-based response that galvanizes
community members to provide support for those with UAU (Ruzek & Yeager, 2017; Tol

et al., 2019). Supplementing provider-facing apps with patient- and community-based apps
may be necessary for ongoing and sustainable support for patients with UAU and future
research should examine these approaches.

Future studies should examine additional implementation outcomes, such as adoption and
fidelity, noted as important in the mobile technology field for behavioral health (Hermes

et al., 2019). Using mHealth has the potential to greatly improve fidelity and clinical
performance in the delivery of UAU interventions and monitor adoption by providers under
real world conditions. For example, meta-data about provider usage of the app can be

used to monitor length and content of sessions and identify deviations in expected delivery
(e.g., amount of time spent on each screen) that can prompt corrective feedback. It can

also be used to identify poorly performing providers who may require additional training
and support. Key informant interviews with specialists overseeing task-shifted workers
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will also be crucial in understanding how mobile technology can enhance task-shifting
models for UAU interventions. Further, mobile technology opens up opportunities to utilize
geo-mapping functionality that captures longitude and latitude each time a provider uses the
app. This data could be utilized to map where services are being provided in comparison to
disease burden in that area and allow government officials to direct intervention services to
high-need areas.

Our provider-facing mHealth approach for supporting task-shifted workers may be
applicable to other therapeutic approaches and evidence-based practices. For example, our
team has extended this model to two additional topical areas in which studies are currently
underway (Wainberg et al., 2021): Interpersonal Counseling for common mental disorders
(e.g., depression) (Weissman et al., 2014) and a Safety Planning Intervention for suicide
risk (Stanley & Brown, 2012). Future research should determine the types of therapeutic
approaches that are most effective in task-shifted, mHealth supported models.

The findings of this study should be interpreted with consideration of its limitations. The
parent study is in early stages of app implementation and providers have only been using

the app for several months in the field. Providers may need more time and experience with
patients who present with a range of severity of UAU and comorbidities to fully assess the
app’s utility for their practice as well as more time to identify barriers to implementation
that may emerge over time. It would be beneficial to conduct a follow-up study to assess
longer term perceptions of feasibility and acceptability. Moreover, because nonspecialized
providers work for the public health system in which this implementation study is being
integrated, social desirability could have influenced their responses to the quantitative
surveys and qualitative interviews. To preemptively address this possibility, a script was
included at the beginning of the survey and interview that reminded providers that their
responses would be anonymous and not used in any way to evaluate professional merit.

Yet, the mostly positive endorsement of the app could suggest social desirability biases at
play. CHWs were not included in this study, the next step in the parent study is to train
CHWs to facilitate SBIRT in community-based settings; therefore, feasibility, acceptability,
and appropriateness of mSBIRT among CHWSs should be examined in the future. Finally, the
quantitative questions were self-administered via redcap on the tablets. It is possible that this
method selected for providers most comfortable with and approving of technology.

5. Conclusions

While nascent, technology that capitalizes on task-shifting models to expand alcohol
treatment services and increase reach in LMICs shows great promise. Nonspecialized
providers found the mSBIRT app to be acceptable, appropriate, and feasible. Enhanced
standardization and efficiency of treatment were central benefits of the technology.
Feasibility of implementing the intervention due to time constraints of workload and internet
connectivity issues were main concerns. Future directions include: examination of patient
perspectives toward provider-facilitated digital interventions, expanding interventions to
include comprehensive, community-based care, and collaboration with policymakers to
advocate for increased allocation of funding for mental health and addiction treatment
services.
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Appendix A. Example Screens from the SBIRT/MI App

0 0—— O-

Com que frequéncia nos ultimos 12 meses vocé precisou de uma bebida pela
manha para comegar o dia depois de uma bebedeira pesada?

Nunce Menos de uma ver Todo més Toda semana Todo da ou quase
por mas 10008 08 das

° VOLTAR Sem Resposta
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Em um dia tipico em que vocé bebe, quantas bebidas vocé toma?

Cerveja
(5% de alcool)

- A
n =

Lata 330mL Garrata 355mL
(1 3 betndas padrio) (1 4 bebidas pacrio)
2
Latas Gasnaras

© vousr

Vinho

(12% de alcool)

Y

Taca 100mL
(1 betwda pacrio)

1
Garrafa 7S0mL
(7 betwgas pacrio)

Destilados
(40% de alcool)

Copinho 44mL
(1 4 betndas pacrio)

Garrata 750mL
(74 betsaas paardo)

i

CABECA E PESCOGC

ESTOMAGO +

PRESSAO ARTERIAL <+

© vourar
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o o—o—1

Quantidades De Bebida

$ £ 2

SESSAO 1 SESSAO 2 SESSAO 3 SESSAO 4
84 64 10 8

bebidas por bebidas por bebidas por bebidas por
semana semana semana semana

© vourar proxiMO €

PRONTIDAO PARA MUDAR

Na ultima vez em que nos vimos, vocé disse que fazer uma mudanca
era Nao tenho certeza. O que vocé esta pensando agora? Isso mudou
de alguma forma? Como/ como n&o?

Em uma escala de 0-10, onde 0 é nada importante e 10 é extremamente importante, o quao importante é
para vocé fazer uma mudanga no uso do alcool/drogas?

0 1 2 3 ‘ 5 6 7 8 9 10

Nada Importante Néao tenho certeza Um pouco importante Muito importante

Pode ser importante para mim. Eu ndao tenho certeza
de que quero fazer a mudancga.

© vouar prOXIMO @)
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Highlights
. Mozambique has provider shortages limiting access to care for unhealthy
alcohol use
. Technology is an understudied way to support providers under task-shifting
models
. A mobile application was acceptable, feasible, and appropriate among

nonspecialists
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Description of SBIRT/MI Intervention Sessions
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Session : Approximate
Number Core Goals of Session Length

Enter patient gender, age, and ID number
Build rapport by introducing the topic and goals of the intervention
Conduct screening using Alcohol Use Disorders Identification Test (Babor et al., 2001)
Identify risk level

1 Provide recommended drinking limits and feedback and health information about alcohol use 45-60 minutes
patterns based on screening results
Increase motivation by discussing pros and cons of drinking, developing discrepancy
between personal goals/values and drinking, and assessing readiness to change
Negotiate drinking goals by identifying patients’ desired quantity/frequency and activities to
facilitate that goal
Reassess quantity and frequency of drinking
Assess current readiness to change and confidence in reaching drinking goal

2 . . . ) ) o 30 minutes
Increase motivation to change by discussing values important to patient and fit with alcohol
use
Reassess quantity and frequency of drinking
Assess current readiness to change and confidence in reaching drinking goal
Reassess goals .

3 g 30 minutes
Increase readiness and commitment to change by establishing detailed action plan that
includes reasons to change, steps for change, identifying others who can help, and potential
risks to the plan
Reassess quantity and frequency of drinking
Assess current readiness to change and confidence in following action plan

4 . ) ) ) ) 30 minutes
Review action plan, how well it worked, changes to the plan, confidence in plan, and reasons
to change
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Characteristics of Participants

Demographic Qualitative  Quantitative
% or M(SD) % or M(SD)

Age 29 (7) 31 (6)
Professional Category

Primary Care Practitioner 44% 67%

Psychiatric Tech 56% 33%
Race

Black 100% 100%
Ethnicity

Emakhwa 73.3% 76.5%

Xichangane 6.6% 4.7%

Elomwe 6.6% 4.7%

Ciuute 6.6% 0%

Echuabo 6.6% 4.7%

Makonde 0% 4.7%

Don’t know 0% 4.7%
Primary Language

Emakhwa 20% 14%

Portuguese 80% 81%

Don’t know 0% 5%
Gender

Male 87% 43%
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Acceptability, Feasibility, and Appropriateness of the SBIRT/MI App (n = 45)

Table 3.

Item % Mean (SD)
Agree/Completely Agree
Acceptability Scale 4.33 (.45)
The SBIRT app meets my approval 99.98% 4.31 (.60)
The SBIRT app is appealing to me 99.98% 4.31 (.47)
I like the SBIRT app 99.98% 4.31 (.60)
| welcome the SBIRT app 99.98% 4.38 (.61)
Appropriateness Scale 4.22 (.44)
The SBIRT app seems fitting 95.56% 4.13(.63)
The SBIRT app seems suitable 95.56% 4.16 (.64)
The SBIRT app seems applicable 99.98% 4.20 (.55)
The SBIRT app seems like a good match 100.00% 4.38 (.49)
Feasibility Scale 4.17 (.51)
The SBIRT app seems implementable 99.98% 4.22 (.56)
The SBIRT app seems possible 95.56% 4.16 (.64)
The SBIRT app seems doable 93.33% 4.16 (.74)
The SBIRT app seems easy to use 91.11% 4.13(.81)

Note: Scale on 1-5 where 1 = completely disagree and 5 = completely agree
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