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Abstract

Background: Depression is one of the most prevalent mental disorders and a leading cause of disability, disproportionately
affecting specific groups, such as patients with noncommuni cabl e diseases. Over the past decade, digital interventions have been
developed to provide treatment for these patients. CONEM O (Emotional Control in Spanish) is an 18-session psychoeducational
digital intervention delivered through a smartphone app and minimally supported by anurse. CONEM O demonstrated effectiveness
in reducing depressive symptoms through a randomized controlled trial (RCT) among patients with diabetes, hypertension, or
both, in Lima, Peru. However, in addition to clinical outcomes, it is important to explore users’ experiences, satisfaction, and
perceptions of usability and acceptability, which can affect their engagement with the intervention.

Objective: This study aimed to explore the RCT participants experiences with CONEMO in Peru, complemented with
information provided by the nurses who monitored them.

Methods: 1n 2018, semistructured interviews were conducted with a sample of 29 (13.4%) patients from the 217 patients who
participated in the CONEMO intervention in Peru and the 3 hired nurses who supported its delivery. I nterviewees were selected
at random based on their adherence to the digital intervention (0-5, 10-14, and 15-18 sessions completed), to include different
points of view. Content analysis was conducted to analyze the interviews.

Results: Participants mean age was 64.4 (SD 8.5) years, and 79% (23/29) of them were women. Most of the interviewed
participants (21/29, 72%) stated that CONEM O fulfilled their expectations and identified positive changes in their physical and
mental health after using it. Some of these improvements were related to their thoughts and feelings (eg, think differently, be
more optimistic, and feel calmer), whereas others were related to their routines (eg, go out more and improve health-related
habits). Most participants (19/29, 66%) reported not having previous experience with using smartphones, and despite experiencing
some initia difficulties, they managed to use CONEMO. The most valued features of the app were the videos and activities
proposed for the participant to perform. Most participants (27/29, 93%) had a good opinion about the study nurses and reported
feeling supported by them. A few participants provided suggestions to improve the intervention, which included adding more
videos, making the sessions' text simple, extending the length of the intervention, and improving the training session with long
explanations.
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Conclusions: The findings of this qualitative study provide further support and contextualize the positive results found in the
CONEMO RCT, including insights into the key features that made the intervention effective and engaging. The participants
experience with the smartphone and CONEMO app reveal that it is feasible to be used by people with little knowledge of
technology. In addition, the study identified suggestions to improve the CONEMO intervention for its future scale-up.

Trial Registration:

(IMIR Hum Factors 2022;9(3):e35486) doi: 10.2196/35486
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Introduction

Background

Depression is one of the most prevalent mental disorders
worldwide, affecting >322 million people, and it isthe leading
cause of global disability [1]. Depression is more prevalent in
specific  groups, including patients with  chronic
noncommunicable diseases, such as diabetes and hypertension,
negatively affecting their treatment adherence and health
outcomes [2]. Despite this, thereis till a significant treatment
gap for mental disorders, particularly in Latin America[3].

There have been increasing efforts to improve this situation
over the last decade, including digital and internet-based
interventions for mental disorders [4], which have proven to be
effective in reducing depressive symptoms [5]. However, they
also comewith their own set of challenges, particularly for older
populations, who are more likely to be affected by comorbid
depression and diabetes or hypertension. I ssues such as physical
disabilities and low technology literacy negatively affect their
experience with and adherence to digital interventions. In
contrast, positive experiences and perceived benefits improve
engagement and adherence to them [6-9].

Randomized controlled trials (RCTs) are the most rigorous
method to assess the effectiveness of an intervention [10], and
several digital and internet-based interventions have proven to
be effective in treating depression [11,12]. Although RCTs
usualy focus on the clinical outcomes, it is also important to
explore the users experiences, as poor usability and low
acceptability can lead to low engagement with the intervention
and user errors and ultimately reduce the potential effectiveness
of the digital intervention [13,14]. Consequently, assessing the
users experiences can help researchersto better understand the
key features of engagement with a digital intervention, what
needs improvement, and which benefits are more relevant, to
further inform changes to improve its design. The assessment
of users experience with digital interventions is complex but
usually focuses on 2 key components: usability and acceptability
[13-16], and they are usualy explored through qualitative
methods [16].

This paper presentsthe findings of aqualitative study conducted
by the Latin American Treatment and Innovation Network in
Mental Health [17] as part of the evaluation of the CONEMO
(Emotional Control in Spanish) RCT. CONEMO is a 6-week
low-intensity psychoeducational digital intervention designed
to reduce depressive symptoms among people with diabetes,
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hypertension, or both, delivered through a smartphone app and
minimally supported by a nurse.

The CONEMO RCT

The aim of the RCT was to assess the effectiveness of the
CONEMO intervention in reducing depressive symptomsamong
individual swith diabetes, hypertension, or both, attending public
health carefacilitiesin Lima, Peru, and Sio Paulo, Brazil [17].
The RCT was preceded by pilot studies in both cities, which
showed that the trial was feasible to be conducted in public
services and presented promising results for the intervention,
specifically, a trend in the reduction of depressive symptoms
and improvementsin disability levels[18].

The RCT results showed that the intervention was effective in
reducing the baseline Patient Health Questionnaire-9 (PHQ-9)
score by at least 50% at the 3-month follow-up compared with
the enhanced usual care group [17]. In addition, there were
improvements in disability, quality of life, and activity levels
intheintervention group at 3 months. At the 6-month foll ow-up,
only the improvement in activity levels was statistically
significant [17].

Objectives

This qualitative study aimed to explore the RCT participants’
experience with CONEMO in Peru, complemented with
information provided by the 3 nurses who monitored them.
Specifically, the study aimed to provide insights into (1) the
participants’ satisfaction and acceptability of CONEMO, (2)
the perceived benefits of its use, (3) their experience with the
study nurses, (4) their experience with the usability of the
smartphone and app, (5) the problems they encountered with
technology, and (6) their suggestions to improve the
intervention.

Methods

Design
This was a qualitative study, conducted after the 6-month

follow-up assessment of the participants of the CONEMO RCT
in Lima, Peru (Clinical Trials.gov NCT03026426).

Description of the CONEMO I mplementation in Peru

In Peru, 217 participants were randomly assigned to the digital
intervention arm. They received a loaned smartphone with the
app installed. The app had a basic interface, which allowed
reading the latest session and checking previous completed
sessions, and a request help button to use in case they
encountered difficulties while using the app. The sessions
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consisted of texts, and some had videosin which apsychol ogist
talked to the participants about the topic of the session based
on the principles of behavioral activation [19]. Participants
received 3 sessions per week for 6 weeks, completing up to 18
sessions in total. The sessions focused on promoting pleasant
activities, healthy activities, and tasks (Figure 1). At the end of
each session, participantswere presented with alist of activities
that they could aim to complete until the next session. At the

Figurel. CONEMO app interface.
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Theintervention was supported by 3 nurses, hired full time for
the project, who conducted an in-person 1-hour training with
the participants on the use of the smartphone and app, monitored
their adherence to the sessions, and provided technical support,
if necessary. Participants received a manual describing the use
of the app. For monitoring, nurses made 2 mandatory monitoring
phone callsin the initial 3 weeks and additional phone calls if
the participants had low adherence (defined as not completing
2 consecutive sessions) or requested help. To monitor their
assigned participants, nurses used adashboard, which displayed
the sessions compl eted by the participants and the hel p requests.
At the end of the 6-week period, the nurses and participants had
a finad meeting in the hedth clinic to return the
smartphone. During the RCT in Peru, each study nurse had
between 72 and 74 participants assigned to them over a period
of 9 months. The nurses' activities are described in further detail
in another publication [20].

Setting and I nfor mants

In Peru, the RCT was conducted in 3 public hospitals and 4
public primary health care centers located in Lima, the capital
city. The RCT procedures and inclusion criteria are described
in the main paper [17].

The information for the qualitative study was collected from
two types of informants. (1) participants who received the
CONEMO intervention and (2) nurses involved in the
intervention delivery during the RCT. The participants were
adults with diabetes, hypertension, or both and depressive
symptoms as measured using PHQ-9 at thetime of inclusionin
the RCT (score =10, which indicates moderate depressive
symptoms). For this qualitative study, 2 hospitalsand 2 primary
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beginning of the next session, the app presented follow-up
guestions asking the participants if they had completed the
previously selected activity and how they felt about it. If the
participant had not completed the activity, they received a
message within the app, motivating them to complete it.
Participantswith high PHQ-9 score received arecommendation
to seek specialized mental health care in their health facilities
at inclusion in the RCT.
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health care centers were selected, where 312 (72.2%) of the 432
RCT participants were recruited.

We aimed to interview between 24 and 36 participants (6-9
participants per facility) and all the study nurses (3/3, 100%).
To ensure representation of participants across levels of
engagement with the digital intervention, 3 groups were
predefined according to their adherence to the digital
intervention during the RCT: low (0-5 sessions completed),
medium (10-14 sessions completed), and high adherence (15-18
sessions completed). On the basis of the number of participants
in each of these adherence groups, a sample of potential
interviewees proportional to the strata was selected. Owing to
the high adherence of the participantsto theintervention during
the RCT (169/217, 77.9% completing all sessions), most
participants (24/29, 83%) were from the 15-18-sessions
category. The participants to be interviewed were selected at
random by an independent statistician. Participants who were
not able to be contacted were replaced by another participant
from the same group, also selected at random. All the nurses
(3/3, 100%) participated in the study.

Data Collection Tools

Semistructured interviews were conducted to collect
information. The interview guides were based on topics
developed for a research project by the National Institute of
Mental Health Collaborative Hubs [21] and locally adapted by
the Latin American Treatment and Innovation Network in
Mental Health research team to make them relevant to the
participants and nurses experiences with the CONEMO
intervention. The topics covered in the 2 interview guides are
listed in Table 1.
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Informants

Topics

RCT? participants

Expectations of their participation in the RCT
Satisfaction with their participation

Acceptability of the intervention

Perceived benefits of the intervention

Experience with usability of the smartphone and app
Difficulties found while using the smartphone or app

Nurses °

Relationship with the study nurse
Experience with the training and monitoring
Suggestions to improve the intervention

Experience with participants’ training

«  Relationship with the participants

«  Supervision of participants

3RCT: randomized controlled trial.

Procedures

Data were collected from September 2018 to December 2018,
upon completion of the 6-month evaluation of the RCT. Both
interviewers and participants were blinded to the results of the
RCT throughout data collection and analysis. Potential
informants were contacted via phone and invited to participate
inthe study. After providing informed consent, informantswere
interviewed face-to-face by the RCT's fieldwork coordinator
(MT; male) or fieldwork supervisor (VC; female), 2 bachelors
in psychology, with experience in conducting in-depth
interviews. Theinterviewers discussed theinterview guidesand
standardized their procedures. Individual interviews were
conducted in Spanish, a the health facility in which the
participant was recruited for the RCT. Interviews with nurses
were conducted at the research team’s offices. The duration of
interviews was, on average, 52 (SD 19) minutes for RCT
participants and 71 (SD 18) minutes for nurses. All interviews
were audio recorded and transcribed verbatim.

Data Analysis

All interviews were analyzed using NVivo (version 12; QSR
International), and content analysis was conducted [22]. A
coding book was developed for each type of informant in
advance, based on the interview guides. In total, 2 researchers

https://humanfactors.jmir.org/2022/3/e35486

(MT and VC) conducted the coding process after a
standardization process. During coding, emerging codes were
discussed between the codersto decideif they wereto be added
to the coding book. After coding was completed, quotes and
codes were summarized using a coding matrix [23].

Ethical Considerations

The protocol of the RCT, including this qualitative study, was
approved by the National Institute of Mental Health Data and
Safety Monitoring Board and locally by theinstitutional review
board at the Universidad Peruana Cayetano Heredia (Constancia
345-16-16). Participation was voluntary and all the informants
signed an informed consent form before the interview. All the
research team members completed ethical training in good
clinical practices and human participants' research.

Results

Participants Characteristics

Overall, 32 semistructured interviews were conducted with 29
people, who participated in the CONEMO intervention during
the trial, and the 3 hired nurses, who supported its delivery.
Participant demographics are shown in Table 2, and nurse
demographics are shown in Table 3.
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Characteristics Value
Age (years), mean (SD) 64.4 (8.5)
Sex, n (%)
Male 6(21)
Female 23(79)
CONEM O? sessions completed, n (%)
0-5 2(7)
10-14 3(10)
18 24 (83)
Recruitment location (health facility), n (%)
1 8(29)
2 9(31)
3 6 (21)
4 6(21)

8CONEMO: Emotional Control in Spanish.

Table 3. Nurses' demographics (n=3).

Characteristics Value
Age (years), mean (SD) 33(5.2)
Sex (female), n (%) 3(100)
Working experience (years), mean (SD) 8(1.7)

Participants Expectations and Satisfaction With
CONEMO

The participants main expectations of the CONEMO
intervention were to receive help to “feel better,” learn how to
copewith their emotions, be motivated to try new things, better
organizetheir activitiesthroughout the day, communicate more
with their children, learn more about how to deal with their
diabetes, hypertension, or both, or do more exercise.

Most of the interviewed participants (21/29, 72%) stated that
CONEMO fulfilled their expectations, which included feeling
better and trying new things. In contrast, a few participants
mentioned that their expectations were partially met or not met
at all. For example, one of them said that he expected something
“deeper” and more useful, but the intervention was mainly
asking how hewasfeeling and to do things he already did, such
as exercise and eating healthy:

Interviewer: “ Okay, and do you consider that the
study met your expectations, the expectationsthat you
had at the beginning when you decided to
participate?”

Participant: “ No, because everything they said there,
to eat vegetables, to do exercise, | have been doing
that before, so just normal [activities], did not helped
me much!” [Male participant; aged 68 years; high
adherence]

https://humanfactors.jmir.org/2022/3/e35486

When asked if they would recommend CONEMO to other
people, most interviewees (20/29, 69%) said that they would,
some even stated that they had recommended it to their rel atives
or friends. The main reasonsthey recommended it were because
it had helped them to feel better or improved their health or
becausethey believed it can help other people. Some participants
mentioned specific aspects of CONEM O that will be beneficial
to others, for example, learning how to feel better and take care
of themselves, receiving step-by-step instructions and advice,
monitoring and attention received from the nurse, and
recommendations to see a psychologist or psychiatrist:

| would recommend [ CONEMO] to patients like me,
who sometimes lose our memory, we forget, | forget
one thing or another. And then, it makes you
remember, because it tells you: take out your pen,
write, do this, it makes you remember, it gives you
very nice advice, that's why | would perhaps advise
ancther patient, that this is beautiful, it's beautiful.
Also, as| said, at our age no one pays attention to us
and there was a nurse and a cellphone that they gave
us and they were aware of me. [Female participant 1;
aged 59 years; high adherence]

Per ceived Benefits of Ussng CONEMO

Most participants (26/29, 90%) reported perceiving changesin
themselves after using CONEMO, which helped them to feel
better. Some of these changeswererelated to their thoughts and
feelings, whereas otherswere related to their routine and habits.
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Changesin Thoughts and Fedlings

Regarding their thoughts and feelings, many interviewees
(11/29, 38%) mentioned that they began to think differently or
became more optimistic, and a participant mentioned that she
stopped thinking about dying:

| thought about...what am | in this world for, right?

My role is over, my children are already grown up,

they can be on their own, like, my life no longer [had

purpose]. | didn't try to take my life, but | have

thought about that. For example: “ Oh, God, take

me," things like that, but no, | haven't tried it. And |

felt that | was falling down, but not now. Now | don’t

think about it (laughs). Now I’'mthinking that | have

to travel (laughs) and now I’'mdoing it, right? And |

fedl better. [Femal e participant 2; aged 59 years; high

adherence]

Inmy case, | wasdepressed, | said: “ what will happen

to my life?” | tried to improve, thanks to CONEMO,

thanks to the nurses, to the videos, ...reading it and

practicing it, | tried to improve, that's why I'm fine

here, | feel good, | no longer feel depressed as before.

[Male participant; aged 53 years; high adherence]
Some participants mentioned feeling calm and more peaceful
(8/29, 28%), whereas others said they felt more confident, paid
more attention to themselves, and felt that they were important
to other people (7/29, 24%). Another change mentioned was
their interaction with others, including being less moody,
listening more to others, and arguing less (5/29, 17%):

[CONEMOQ] calmed me down a lot, | felt safe, | felt
that | was not, how do you say, a piece of furniture
that is no longer used, because | was convinced that
nobody cared about me, that | only mattered when
they needed me. And [ CONEMO] made me come out
of all those things, all those doubts, all that concern
and it helped me a lot. [Female participant; aged 69
years, medium adherence]

There were a lot of changes in me, more
independence, more confidence in myself and there
are several things that | have achieved with
CONEMO. [Male participant; aged 71 years; high
adherence]

Changesin Routine and Habits

Similarly, when asked about changesto their routines or habits,
one of the most common changes was going out more (12/29,
41%). Some participants described their previous routines as
being isolated and always staying at home, either owing to lack
of motivation or physical difficulties, but after using CONEMO,
they felt motivated to go out more often:

| started doing sports to feel better, right? Because
it is good to walk, not to stay locked in the house.
Sometimes you have problems and just stay locked
in, so it is better to go out for a walk, walk, walk, be
distracted, not overwhelmed with problems. [Female
participant; aged 57 years; high adherence]

https://humanfactors.jmir.org/2022/3/e35486
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Other changes perceived by the participants were developing
new hobbies, including reading, listening to music, sewing, and
knitting (6/29, 21%). Some participants developed interest in
technology, and after they returned the smartphone provided
by the study, their relatives bought them one to continue using
it (4/29, 14%). Some participants also mentioned visiting or
spending time with friends and family more often (5/29, 17%):

| knew sewing a bit and likeit, so | made patternsand
started drawing and taking measures, and out of the
three [patterns] | made two blousesthat | liked, and
| till use them now. They are for summers but | use
them, so all of that made me change [Femae
participant; aged 76 years; medium adherence]

Another important change mentioned by some participantswas
improving their health-related habits, such as taking care of
their diabetes, hypertension, or both and being more consistent
with taking their medication or eating healthy (4/29, 14%).
Other participants mentioned doing more exercise (8/29, 28%),
which was aso perceived as a distraction, with a participant
reporting having lost 25 kg since using CONEMO:

It was positive, yes, because it helped me with its
questions, it also helped me to be more responsible
with myself, with my medicines because | also forgot,
| forgot to use my insulin on time...it supported mein
that, it hel ped me. [ Femal e participant; aged 57 years,
high adherence]

Participants Experience With the I ntervention

Experience With the Study Nurses

The study nurses were in charge of training the participants on
how to use the smartphone and CONEMO app and provided
monitoring to solve technical difficulties. Approximately
two-thirds of the participants (18/29, 62%) considered the
training clear and sufficient to learn how to use the smartphone
and CONEM O app. However, nurses mentioned that thissession
was long and that some participants felt nervous about using
the smartphone.

A few participants said that the training session with the nurse
was not long enough to learn how to use the CONEMO app.
They also sought help from a relative, and a participant
mentioned learning through trial and error:

It was not enough, it was only one appointment with

her, but no, I think it was very littletime...like | told

the nurse, | am a little bit dumb about learning this

stuff, 1 have to practice a lot, the nurse told me if

anything happens to call her, to let her know or ask

for help, but | did not ask her because | thought “ If

| brokeit?” but | asked help from my granddaughter.

[Female participant; aged 76 years, medium

adherence]
Some participants reported experiencing some difficulties after
the training, feeling that they initially understood the nurse's
instructions and information received, but forgot them later
(6/29, 21%). Some participants scheduled a second training
session with the nurse, whereas others asked arelative for help:
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When she taught me, it seemed easy, but when being

back at home, | forgot it, | did not know how to use

it or anything. [Female participant 1; aged 59 years;

high adherence]
Regarding nurses' phone monitoring, most of the interviewed
participants (27/29, 93%) had a positive opinion, with some
highlighting aspects such as feeling supported by the nurse,
feeling important, and feeling that someone was interested in
them. Other participants mentioned that the calls were useful
either to reinforce continuing completing the sessions or as
reminders to complete them:

I liked it becauseit showed an interest in me, and that
iswhat | wanted, because | like to be listened to, to
be taken care of, to haveinterest in me, and | felt that
way, that they were interested. And | liked to be
called. [Female participant 3; aged 59 years; high
adherence]

| usually forgot [the session], but [the nurse] called
me so | remembered. [Male participant; aged 53 years;
high adherence]

Nurses agreed with this, stating that most of the participants
were satisfied with the monitoring calls and only a few were
reluctant to answer the phone or busy with other responsibilities:

| had a patient who blocked my number, she knew it
was my number, so with the clinical coordinator we
had to call her from public phonesor another number
to schedule [the monitoring], and | also had two,
three patients who did not answer the calls or
cancelled the appointment because they had to attend
meetings with their children. [Nurse; aged 30 years]

Experience With the Smartphone and App

Most of theinterviewed participants (19/29, 66%) reported not
having previous experience with using smartphones. Overall,
approximately one-third of the interviewed participants (11/29,
38%) reported some difficulties at the beginning in learning
how to use the smartphone provided by the study. They required
some time to become familiar with the technology, but,
eventually, they learned to use it. Nurses confirmed this,
especialy in the case of older adults:

At the beginning it was [difficult] to use the
smartphone, just that, everything else was okay...a
little bit difficult because | did not understand it, but
then, little by little, reading the manual, | learned it
all and | used it. [Female participant; aged 64 years;
high adherence]

In contrast, afew participants had amore negative opinion about

their experience with the smartphone and considered it to be
very difficult to use:

| do not likeit. | have one [ smartphone] given to me

by my son, and | prefer this [basic] phone. [Female

participant; aged 60 years; high adherence]
Regarding the CONEMO app, most participants (28/29, 97%)
had a good opinion, with most of them highlighting features
such asthe videos (19/29, 66%) and list of suggested activities
for the participant to engage in (15/29, 52%). The videos were
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described as “educational” and “helpful,” and were clear and
understandable to most participants (19/29, 66%). The activities
proposed in the app were perceived asan opportunity to try new
things or, through the app’s follow-up questions, to remind them
to perform some activities. The participants compared these
suggestions with having someone who cares about them:

It was good because[when] | started [with the study],
| used to be secluded at home, but [then] | read, and
went to visit my cousin, my friend. | went out to the
beach to sit for a while and distract myself, | liked a
lot that [CONEMOQ] told us to do these things.
[Female participant; aged 74 years; low adherence]

Some participants a so liked reading the contents of the sessions
and advice provided (10/29, 34%) and considered the contents
to be “motivational.” Finally, another aspect of the app
highlighted by 7% (2/29) of the participants was the frequency
of the sessions (ie, 3 sessions per week), which was considered
to be appropriate to take the time to perform the activities
selected in each session:

It was ideal because it wasn't every day, it was
Monday, Wednesday, Thursday, | got a notification
and with that | had a chance to make sometime when
| finished what | was doing to read and apply it.
[Female participant 3; aged 59 years; high adherence]

Problems Found While Using the Smartphone and App

Approximately half of theinterviewed participants (15/29, 52%)
reported having experienced some difficulties either with using
the smartphone or the app. Regarding smartphone, the most
common difficulties were related to not remembering how to
perform certain basic tasks, such as using the touch screen,
turning the smartphone on or off, or connectivity issues. Nurses
noted that a common issue among participants was not
remembering how to unlock the phone. Nurses also mentioned
that at the beginning, they had difficultiesin understanding their
patients descriptions of problems with the phone during the
calls because their explanations were not very clear. However,
as the nurses became more familiar with those problems, they
could help patients solve them more quickly:

Some patients had difficulties handling the phone, so

| gave them options, like steps, so they can enter the

phone easily...Practicing with them, taking the time

to explain step by step, repeating it again and again,

in the end they did understand what it was about.

[Nurse; aged 39 years)
Similarly, the most common difficulty found while using the
app was not remembering how to useit. In addition, 7% (2/29)
of the participants mentioned that they had difficulties in
understanding the content of the sessions.

When queried about who they asked for help when encountering
these difficulties, the most common answer wasayoung rel ative,
followed by the study nurse. Other participants mentioned that
they solved the issue by themselves through trial and error,
reviewing the manual provided by the research team, or trying
to remember the information provided by the nurse:
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You know who hel ped the most? My granddaughter...|
told her “ Teach me because you know” | saw how
she used her phone, so | told her “ Teach me” and
shesaid tome: “ ook, these pictures, messages, | 0ok,
my uncle sent you a message” Through her | did
[learn]. [Female participant; aged 76 years; medium
adherence]

Suggestionsto Improve the I ntervention

When asked about their suggestionsto improve different aspects
of the intervention, only afew participants provided feedback,
mostly centered on the app and its use. The most common
suggestion was to add more videos and make them long, asthis
was the favorite feature of the app. Overal, 7% (2/29) of the
participants suggested making the text of the sessions ssimple,
because sometimesthey found it difficult to understand. Others
said that it should include more information, particularly about
activities or hobbies that older people can do.

Other suggestions mentioned less frequently were to make the
app more user-friendly, because some participants had to ask
for help; increase the frequency of the app sessions; include
more information and questions in them; and increase the font
size. Some other suggestions were focused on the intervention
design, with afew participants wanting the intervention to last
long and include in-person meetings among the participants or
to be able to interact with other participants through chat.

Very few participants had suggestions to improve the nurses
activities. Some participants suggested having more contact
with the nurse, either with more calls or more meetings. Others
suggested improving the training with long explanations. Finaly,
a participant suggested receiving in-person help from the nurse
to perform the activities proposed by the CONEMO app.

Discussion

Principal Findings

This study aimed to explore the experience of participantswhen
using a digital intervention (CONEMO) while conducting an
RCT to test this intervention in Lima, Peru. CONEMO was
considered as an acceptable intervention by users, with most
participants (26/29, 90%), including those with low adherence
to the intervention sessions, reporting significant benefits for
their mental and physical health and improvements in their
habits and behaviors. In addition, regarding the usability of the
technological components of the intervention, participants felt
comfortable using the app; they experienced only a few
difficulties, especially at the beginning, which they were able
to solve with help from relatives or nurses. Collecting the
participants experiences and opinions alowed a better
understanding of the most valued aspects of the intervention
and how they may have contributed to their engagement with
the app during the RCT. In addition, this qualitative study
provides important lessons that can guide the design of future
digital mental health interventions, considering the feedback
received from the participants.

During the RCT in Peru, the adherence rates for the CONEMO
sessionswerevery high, with 92% of the participants completing
more than half of the sessions and 78% completing all the 18
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sessions [17]. The interviewed participants in the qualitative
study acknowledged their satisfaction with the intervention,
with most of them (21/29, 72%) mentioning that CONEMO
fulfilled their expectations and that they would recommend it
to other people. Furthermore, the participants elaborated on the
perceived benefits of using CONEMO on their mood, thoughts,
and behaviors, which provides context to the positive RCT
results[17].

CONEMO was developed under the principles of behavioral
activation [19], and the sessions invited participants to engage
indifferent activities. Inthe RCT, participantsin theintervention
arm significantly improved their disability outcomes (as
measured by the World Health Organization Disability
Assessment Schedule-11) and levels of activity (as measured by
the Behavioral Activation for Depression Scale Short Form)
[17]. The qualitative interviews confirmed that CONEMO
motivated the participantsto engagein the proposed behavioral
activation activities and introduced significant changesto their
daily routines. We collected clear examples of the types and
variety of activitiesthey performed to be morevital and improve
their physical and mental health. The study findings support the
use of digital interventions based on behavioral activation to
treat patients with depressive symptoms. In addition, itisaligned
with existing evidence regarding the use of digital interventions
tointroducelifestyle changes, particularly for older adults[24].

It is important to consider that the intervention included
interaction with the project nurses. Despite the nurses' role
being centered on providing technical support related to the
smartphone and CONEMO app, the interviewed participants
stated feeling supported by the nurse and mentioned that they
felt someone wasinterested in them. The participantswere also
particularly impressed with the videos in which they were able
to see another person talking to them. It can be specul ated that
the feeling of support described by the participants owing to
the interactive components of the intervention could have
contributed to their engagement with CONEMO and the
improvement in their emotional well-being. This finding is
particularly relevant because the intervention is aimed toward
people with noncommunicable diseases, who are mostly older
adultsand at great risk of experiencing social isolation [25,26],
asdescribed by some of theinterviewees. Interactivity between
the users and digital interventions has been reported as an
important feature with a positive impact on the engagement
with the intervention, particularly in mental health apps
[13,27,28]. In addition, feedback and support have been reported
as motivators for older adults using digital health interventions
[29]. Digital interventions targeting older populations can
include peer support, through chat or calls, as a feature of the
app, as suggested by some interviewed participants.

Usahility is a key component that influences the adoption of
apps, particularly for people with little experience and
knowledge of technology, and can influence engagement and
symptom reduction [15]. In the case of CONEMO, although
most participants (19/29, 66%) lacked experience in using a
smartphone and encountered initial difficulties in becoming
familiar with its use, most of them (24/29, 83%) were able to
compl ete the sessions successfully and without great difficulties.
Thisresult highlights CONEMO’s good usahility and confirms
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that older adults with no previous experience with technology
are able to engage with digital interventions.

Considering the participants positive feedback regarding
acceptability and usability, CONEMO can be easily adapted
and implemented within the health system for patients with
other health conditions or multimorbidity. The positive feedback
has been echoed by other stakeholders who were interviewed,
who consider CONEMO to befeasible to implement within the
local health system [30]. In the current context of the COVID-19
pandemic, the population had to adapt relatively quickly to the
use of technology to communi cate with other people, work, and
study, among other activities. Similarly, heath systems aso
had to adjust quickly and implement telemedicine procedures
where there were none. Particularly, within the Peruvian health
system, the COVID-19 pandemic forced the health system to
swiftly develop and implement telemedicine services and
protocols [31]. This scenario makes the health system more
open to introducing digital and technology-based interventions
and provides an opportunity for CONEMO to be implemented
on awide scale. In addition, there is an ongoing mental health
reform aimed to strengthen the provision of mental health
services within the public health system [32,33]. CONEMO
can beimplemented in community mental health centers, which
areincreasing in number each year in Peru, and the study nurses
role can be easily adopted by the avail able staff or other people
extensively availablein low-income and middle-income settings,
such as community health workers, can be included.

Degspite the success and positive feedback received from the
participants, there are some improvements that can be made to
the design of CONEMO for future interventions or deployment,
and the interviews provided afew suggestions.

First, they suggested including more videosthat were rated very
favorably by the participants during the pilot study [18]. The
similarity in the findings shows that the CONEMO videos are
still highly valued by the participants and adding more will
increase the satisfaction and engagement with the intervention.

Second, afew participants suggested reviewing the contents of
the sessions to make them easy to understand and including
further information on the types of activities they can perform
and how to perform them. As a next step, it will be useful to
conduct a validation process of the sessions’ content with a
wide range of participants to make the sessions understandable
and inclusive for all.

Finally, there is a perception among some participants that the
training session for participants at the beginning of the
intervention was not sufficient to fully understand how to use
the smartphone and app, and a few participants suggested
increasing thetimefor thisactivity. The revised training session
can include an extra session to resolve doubts and allow time
for more practice to foster familiarity with the device. In
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addition, the training should involve, when possible, a
participant’s relative, as they were the main resource to solve
the technical difficulties faced, and not the study nurses, as
intended initially. Furthermore, as videos were a highly valued
feature of the intervention, the training can also include videos
to reinforce the content provided during the in-person training.
Videos stored in an archive can be accessed at any time by
participants or their relatives. These improvementswill not only
provide sufficient sourcesto solvetechnical difficultiesbut also
optimizethe use of the scarce human resourceswithin the health
systems of low-income and middle-income settings.

Strengthsand Limitations

The participant sample included people with different levels of
adherenceto theintervention and from different health facilities.
In addition, we included study nurses to complement the
information provided by the participants and compare their
points of view. Given the high adherence to theintervention by
most participants (200/217, 92.2% completed at | east 9 sessions
and 169/217, 77.9% completed all the sessions), it was difficult
to include people with very low adherence. Another strength of
this study isthat everyone (ie, participants and eval uators) was
blinded to the results of the trial, thus providing a less biased
view of the intervention. A limitation of the study is the time
at which the interviews were conducted. They were conducted
approximately 4.5 months after the end of the 6-week
intervention, and it is possible that their recollection of
experiences may not be as accurate as one would expect when
guestions are asked immediately after completion of the
intervention. It was not possible to conduct these interviews
close to that time because the primary outcomes needed to be
assessed 3 months after completion of treatment. However, the
trained interviewerswereinstructed to ask additional questions
and explore when the answers were very superficial or vague,
and the data collected were sufficiently rich to capture the
experiences of the participants.

Conclusions

The findings of this qualitative study not only support but also
enrich and complement the resultsfound in the CONEMO RCT
regarding improvementsin the participants’ mental and physical
health and the positive changes in their habits and daily
behaviors. The participants’ experiences with the smartphone
and CONEMO app showed that it isnot only feasibleto be used
by people with little knowledge of technology but also, with
minor adaptations, can be implemented at a large scale. In
addition, the study identified suggestionsto continueimproving
the CONEMO intervention and provided insights into the key
features that made the intervention engaging and effective.
Furthermore, these results provide further evidence that it is
possible to implement digital mental health interventions with
high rates of acceptability and adherence in low-income and
middle-income countries.

Theauthorswish to thank LenaBrandt, LilianaHidalgo, Jill Portocarrero, Julieta Quayle, Hellen dos Santos, and Professor Marcia

Couto for their contributions to  conduct

the

RCT and quditative study. The RCT was

funded by the National Institute of Mental Health (grant 1U19MH098780-01) and received an administrative supplement (grant

3U 19MH098780-04S1) to conduct this qualitative study.

https://humanfactors.jmir.org/2022/3/e35486

JMIR Hum Factors 2022 | vol. 9 | iss. 3 | 35486 | p. 9
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR HUMAN FACTORS Toyamaet al

Authors Contributions

RA, PRM, DCM, and JIM contributed to study conceptualization, funding acquisition, study supervision, and critical revision
of the manuscript. FDC, M T, and V C contributed to data collection, analysis, draft preparation, manuscript revision, and editing.
All authors have read and approved the final manuscript for submission.

Conflictsof I nterest

DCM has accepted honorariaand consulting fees from Otsuka Pharmaceuticals, Optum Behavioral Health, Centerstone Research
Ingtitute, and One Mind Foundation and royalties from Oxford Press and has an ownership interest in Adaptive Health, Inc.

References

1.  Depression and Other Common Mental Disorders: Global Health Estimates. Geneva: World Health Organization; 2017.

2. Gold SM, Kéhler-Forsberg O, Moss-Morris R, Mehnert A, Miranda JJ, Bullinger M, et al. Comorbid depression in medical
diseases. Nat Rev Dis Primers 2020 Aug 20;6(1):69. [doi: 10.1038/s41572-020-0200-2] [Medline: 32820163]

3. KohnR, Ali AA, Puac-Polanco V, Figueroa C, Lépez-Soto V, Morgan K, et a. Mental health in the Americas: an overview
of the treatment gap. Rev Panam Salud Publica 2018;42:e165. [doi: 10.26633/rpsp.2018.165]

4.  GriffithsKM, Farrer L, Christensen H. The efficacy of internet interventions for depression and anxiety disorders: areview
of randomised controlled trials. Med J Aust 2010 Jun 07;192(S11):S4-11. [doi: 10.5694/].1326-5377.2010.tb03685.x]
[Medline: 20528707]

5. Firth J, Torous J, Nicholas J, Carney R, Pratap A, Rosenbaum S, et a. The efficacy of smartphone-based mental health
interventions for depressive symptoms. a meta-analysis of randomized controlled trials. World Psychiatry 2017 Oct
21;16(3):287-298 [FREE Full text] [doi: 10.1002/wps.20472] [Medline: 28941113]

6. AhmadA, ChiuV, Arain MA. Users perceptions of an in-home electronic medication dispensing system: a qualitative
study. Medical Device Evid Res 2020 Feb;Volume 13:31-39. [doi: 10.2147/mder.s241062]

7.  Arnold C, Williams A, Thomas N. Engaging with a web-based psychosocia intervention for psychosis: qualitative study
of user experiences. IMIR Ment Health 2020 Jun 19;7(6):€16730 [ FREE Full text] [doi: 10.2196/16730] [Medline: 32558659]

8. DonkinL, Glozier N. Motivators and motivations to persist with online psychological interventions: a qualitative study of
treatment completers. JMed Internet Res 2012 Jun 22;14(3):€91 [FREE Full text] [doi: 10.2196/jmir.2100] [Medline:
22743581]

9. Simblett S, Matcham F, Siddi S, Bulgari V, Barattieri di San Pietro C, Hortas Lopez J, RADAR-CNS Consortium. Barriers
to and facilitators of engagement with mHealth technology for remote measurement and management of depression:
qualitative analysis. IMIR Mhealth Uhealth 2019 Jan 30;7(1):€11325 [FREE Full text] [doi: 10.2196/11325] [Medline:
30698535]

10. Moore GF, Audrey S, Barker M, Bond L, Bonell C, Hardeman W, et al. Process evaluation of complex interventions:
Medical Research Council guidance. BMJ 2015 Mar 19;350:h1258 [FREE Full text] [doi: 10.1136/bmj.h1258] [Medline:
25791983]

11. FuZ, Burger H, Arjadi R, Bockting CL. Effectiveness of digital psychological interventions for mental health problemsin
low-income and middle-income countries: asystematic review and meta-analysis. Lancet Psychiatry 2020 Oct;7(10):851-864.
[doi: 10.1016/s2215-0366(20)30256-X]

12. RichardsD, Richardson T. Computer-based psychological treatmentsfor depression: asystematic review and meta-analysis.
Clin Psychol Rev 2012 Jun;32(4):329-342. [doi: 10.1016/j.cpr.2012.02.004] [Medline: 22466510]

13. TorousJ, Nicholas J, Larsen ME, Firth J, Christensen H. Clinical review of user engagement with mental health smartphone
apps:. evidence, theory and improvements. Evid Based Ment Health 2018 Aug 05;21(3):116-119. [doi:
10.1136/eb-2018-102891] [Medline: 29871870]

14. VilardagaR, Rizo J, Kientz JA, McDonell MG, Ries RK, Sobel K. User experience evaluation of a smoking cessation app
in people with serious mental illness. Nicotine Tob Res 2016 May 17;18(5):1032-1038 [FREE Full text] [doi:
10.1093/ntr/ntv256] [Medline: 26581430]

15. ZapataBC, Fernandez-Aleméan JL, Idri A, Toval A. Empirical studies on usability of mHealth apps: a systematic literature
review. JMed Syst 2015 Feb 20;39(2):1. [doi: 10.1007/s10916-014-0182-2] [Medline: 25600193]

16. Lattie EG, Adkins EC, Winquist N, Stiles-Shields C, Wafford QE, Graham AK. Digital mental health interventions for
depression, anxiety, and enhancement of psychological well-being among college students: systematic review. JMed
Internet Res 2019 Jul 22;21(7):€12869 [FREE Full text] [doi: 10.2196/12869] [Medline: 31333198]

17. ArayaR, Menezes PR, Claro HG, Brandt LR, Daley KL, Quayle J, et a. Effect of adigital intervention on depressive
symptoms in patients with comorbid hypertension or diabetesin Brazil and Peru: two randomized clinical trials. JAMA
2021 May 11;325(18):1852-1862 [FREE Full text] [doi: 10.1001/jama.2021.4348] [Medline: 33974019]

18. MenezesP, Quayle J, GarciaClaro H, da Silva S, Brandt LR, Diez-Canseco F, et al. Use of amobile phone app to treat
depression comorbid with hypertension or diabetes: a pilot study in Brazil and Peru. IMIR Ment Health 2019 Apr
26;6(4):€11698 [FREE Full text] [doi: 10.2196/11698] [Medline: 31025949]

https://humanfactors,jmir.org/2022/3/e35486 JMIR Hum Factors 2022 | vol. 9 | iss. 3 | €35486 | p. 10
(page number not for citation purposes)


http://dx.doi.org/10.1038/s41572-020-0200-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32820163&dopt=Abstract
http://dx.doi.org/10.26633/rpsp.2018.165
http://dx.doi.org/10.5694/j.1326-5377.2010.tb03685.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20528707&dopt=Abstract
https://doi.org/10.1002/wps.20472
http://dx.doi.org/10.1002/wps.20472
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28941113&dopt=Abstract
http://dx.doi.org/10.2147/mder.s241062
https://mental.jmir.org/2020/6/e16730/
http://dx.doi.org/10.2196/16730
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32558659&dopt=Abstract
https://www.jmir.org/2012/3/e91/
http://dx.doi.org/10.2196/jmir.2100
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22743581&dopt=Abstract
https://mhealth.jmir.org/2019/1/e11325/
http://dx.doi.org/10.2196/11325
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30698535&dopt=Abstract
http://www.bmj.com/lookup/pmidlookup?view=long&pmid=25791983
http://dx.doi.org/10.1136/bmj.h1258
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25791983&dopt=Abstract
http://dx.doi.org/10.1016/s2215-0366(20)30256-x
http://dx.doi.org/10.1016/j.cpr.2012.02.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22466510&dopt=Abstract
http://dx.doi.org/10.1136/eb-2018-102891
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29871870&dopt=Abstract
https://europepmc.org/abstract/MED/26581430
http://dx.doi.org/10.1093/ntr/ntv256
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26581430&dopt=Abstract
http://dx.doi.org/10.1007/s10916-014-0182-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25600193&dopt=Abstract
https://www.jmir.org/2019/7/e12869/
http://dx.doi.org/10.2196/12869
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31333198&dopt=Abstract
https://europepmc.org/abstract/MED/33974019
http://dx.doi.org/10.1001/jama.2021.4348
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33974019&dopt=Abstract
https://mental.jmir.org/2019/4/e11698/
http://dx.doi.org/10.2196/11698
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31025949&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR HUMAN FACTORS Toyamaet al

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

Ekers D, Webster L, Van Straten A, Cuijpers P, Richards D, Gilbody S. Behavioural activation for depression; an update
of meta-analysis of effectiveness and sub group analysis. PLoS One 2014 Jun 17;9(6):€100100 [FREE Full text] [doi:
10.1371/journal .pone.0100100] [Medline: 24936656]

RochaTl, Aschar SC, Hidalgo-PadillaL, Daley K, Claro HG, Martins Castro HC, et al. Recruitment, training and supervision
of nurses and nurse assistants for a task-shifting depression intervention in two RCTsin Brazil and Peru. Hum Resour
Health 2021 Feb 05;19(1):16 [FREE Full text] [doi: 10.1186/s12960-021-00556-5] [Medline: 33546709]

Lund C, Alem A, Schneider M, Hanlon C, Ahrens J, Bandawe C, et al. Generating evidence to narrow the treatment gap
for mental disordersin sub-Saharan Africa: rationale, overview and methods of AFFIRM. Epidemiol Psychiatr Sci 2015
Apr 02;24(3):233-240. [doi: 10.1017/s2045796015000281]

Bengtsson M. How to plan and perform a qualitative study using content analysis. NursingPlus Open 2016;2:8-14. [doi:
10.1016/j.npls.2016.01.001]

Gale NK, Heath G, Cameron E, Rashid S, Redwood S. Using the framework method for the analysis of qualitative datain
multi-disciplinary health research. BMC Med Res Methodol 2013 Sep 18;13(1):117 [EREE Full text] [doi:
10.1186/1471-2288-13-117] [Medline: 24047204]

Stockwell S, Schofield P, Fisher A, Firth J, Jackson SE, Stubbs B, et a. Digital behavior change interventions to promote
physical activity and/or reduce sedentary behavior in older adults: a systematic review and meta-analysis. Exp Gerontol
2019 Jun;120:68-87. [doi: 10.1016/j.exger.2019.02.020] [Medline: 30836130]

Nicholson NR. A review of social isolation: an important but underassessed condition in older adults. J Prim Prev 2012
Jun 6;33(2-3):137-152. [doi: 10.1007/s10935-012-0271-2] [Medline: 22766606]

Ong AD, Uchino BN, Wethington E. Loneliness and health in older adults: amini-review and synthesis. Gerontology 2016
Nov 6;62(4):443-449 [FREE Full text] [doi: 10.1159/000441651] [Medline: 26539997]

Perski O, Blandford A, West R, Michie S. Conceptualising engagement with digital behaviour change interventions: a
systematic review using principlesfrom critical interpretive synthesis. Trans Behav Med 2017 Jun 13;7(2):254-267 [FREE
Full text] [doi: 10.1007/s13142-016-0453-1] [Medline: 27966189]

Wildenbos GA, Peute LW, Jaspers MW. Influence of human factor issues on patient-centered mHealth apps' impact; where
do we stand? Stud Health Technol Inform 2016;228:190-194. [Medline: 27577369]

Kampmeijer R, PavlovaM, Tambor M, Golinowska S, Groot W. The use of e-health and m-health toolsin health promotion
and primary prevention among older adults: a systematic literature review. BMC Health Serv Res 2016 Sep 05;16 Suppl
5(S5):290 [FREE Full text] [doi: 10.1186/s12913-016-1522-3] [Medline: 27608677]

CaveroV, ToyamaM, CastroH, Couto M T, Brandt L, Quayle J, et al. Implementation and scal ability of adigital intervention
to reduce depressive symptoms in people with diabetes, hypertension or both in Brazil and Peru: a qualitative study of
health system's stakeholders' perspectives. Discov Ment Health 2022 Jun 03;2(1):12 [FREE Full text] [doi:
10.1007/s44192-022-00015-0] [Medline: 35677652]

Alvarez-Risco A, Del-Aguila-Arcentales S, Yafiez JA. Telemedicine in Peru as aresult of the COVID-19 pandemic:
perspective from a country with limited internet access. Am J Trop Med Hyg 2021 May 17;105(1):6-11 [FREE Full text]
[doi: 10.4269/ajtmh.21-0255] [Medline: 33999847]

Miranda JJ, Diez-Canseco F, ArayaR, Cutipe Y, Castillo H, Herrera V, et al. Transitioning mental health into primary care.
Lancet Psychiatry 2017 Feb;4(2):90-92. [doi: 10.1016/s2215-0366(16)30350-9]

ToyamaM, Castillo H, Galea JT, Brandt LR, Mendoza M, Herrera V, et a. Peruvian mental health reform: a framework
for scaling-up mental health services. Int JHealth Policy Manag 2017 Sep 01;6(9):501-508 [FREE Full text] [doi:
10.15171/ijhpm.2017.07] [Medline; 28949462]

Abbreviations

CONEMO: Control Emational in Spanish
PHQ-9: Patient Health Questionnaire-9
RCT: randomized controlled trial

Edited by A Kushniruk; submitted 23.12.21; peer-reviewed by R Wehbe, C G6ta, E Sringer, D Chrimes; commentsto author 20.05.22;
revised version received 08.07.22; accepted 18.07.22; published 15.09.22

Please cite as:

Toyama M, Cavero V, Araya R, Menezes PR, Mohr DC, Miranda JJ, Diez-Canseco F

Participants and Nurses' Experiences Wth a Digital Intervention for Patients W th Depressive Symptoms and Comor bid Hypertension
or Diabetesin Peru: Qualitative Post—-Randomized Controlled Trial Sudy

JMIR Hum Factors 2022;9(3): 35486

URL: https://humanfactors.jmir.org/2022/3/e35486

doi: 10.2196/35486

PMID:

https://humanfactors,jmir.org/2022/3/e35486 JMIR Hum Factors 2022 | vol. 9| iss. 3| €35486 | p. 11

(page number not for citation purposes)


https://dx.plos.org/10.1371/journal.pone.0100100
http://dx.doi.org/10.1371/journal.pone.0100100
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24936656&dopt=Abstract
https://human-resources-health.biomedcentral.com/articles/10.1186/s12960-021-00556-5
http://dx.doi.org/10.1186/s12960-021-00556-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33546709&dopt=Abstract
http://dx.doi.org/10.1017/s2045796015000281
http://dx.doi.org/10.1016/j.npls.2016.01.001
https://bmcmedresmethodol.biomedcentral.com/articles/10.1186/1471-2288-13-117
http://dx.doi.org/10.1186/1471-2288-13-117
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24047204&dopt=Abstract
http://dx.doi.org/10.1016/j.exger.2019.02.020
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30836130&dopt=Abstract
http://dx.doi.org/10.1007/s10935-012-0271-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22766606&dopt=Abstract
https://www.karger.com?DOI=10.1159/000441651
http://dx.doi.org/10.1159/000441651
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26539997&dopt=Abstract
https://europepmc.org/abstract/MED/27966189
https://europepmc.org/abstract/MED/27966189
http://dx.doi.org/10.1007/s13142-016-0453-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27966189&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27577369&dopt=Abstract
https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-016-1522-3
http://dx.doi.org/10.1186/s12913-016-1522-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27608677&dopt=Abstract
https://europepmc.org/abstract/MED/35677652
http://dx.doi.org/10.1007/s44192-022-00015-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35677652&dopt=Abstract
https://europepmc.org/abstract/MED/33999847
http://dx.doi.org/10.4269/ajtmh.21-0255
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33999847&dopt=Abstract
http://dx.doi.org/10.1016/s2215-0366(16)30350-9
https://europepmc.org/abstract/MED/28949462
http://dx.doi.org/10.15171/ijhpm.2017.07
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28949462&dopt=Abstract
https://humanfactors.jmir.org/2022/3/e35486
http://dx.doi.org/10.2196/35486
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR HUMAN FACTORS Toyamaet al

©Mauricio Toyama, Victoria Cavero, Ricardo Araya, Paulo Rossi Menezes, David C Mohr, J Jaime Miranda, Francisco
Diez-Canseco. Originally published in IMIR Human Factors (https://humanfactors,jmir.org), 15.09.2022. Thisis an open-access
article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/),
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work, first publishedin IMIR
Human Factors, is properly cited. The complete bibliographic information, a link to the original publication on
https://humanfactors.jmir.org, as well as this copyright and license information must be included.

https://humanfactors,jmir.org/2022/3/e35486 JMIR Hum Factors 2022 | vol. 9 | iss. 3 | €35486 | p. 12

(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

