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Abstract

Background: Depression during pregnancy and in the postpartum period is associated with a number of poor outcomes for
women and their children. Although effective interventions exist for common mental disorders that occur during pregnancy and
the postpartum period, most cases in low- and middle-income countries go untreated because of alack of trained professionals.
Task-sharing models such as the Thinking Healthy Program have shown great potentia in feasibility and efficacy trials as a
strategy for expanding accessto treatment in low-resource settings, but there are significant barriersto scale-up. We are addressing
this gap by adapting Thinking Healthy for automated delivery via a mobile phone. This new intervention, Healthy Moms, uses
an existing artificial intelligence system called Tess (Zuri in Kenya) to drive conversations with users.

Objective: The objective of this pilot study is to test the Healthy Moms perinatal depression intervention using a single-case
experimental design with pregnant women and new mothers recruited from public hospitals outside of Nairobi, Kenya.

Methods: We will invite patients to complete a brief, automated screening delivered via text messages to determine their
eigibility. Enrolled participants will be randomized to a 1- or 2-week baseline period and then invited to begin using Zuri.
Participants will be prompted to rate their mood via short message service every 3 days during the baseline and intervention
periods. We will review system logs and conduct in-depth interviews with participants to study engagement with the intervention,
feasibility, and acceptability. We will use visual inspection, in-depth interviews, and Bayesian estimation to generate preliminary
data about the potential response to treatment.

Results: Our team adapted the intervention content in April and May 2018 and completed an initial prepilot round of formative
testing with 10 women from a private maternity hospital in May and June. In preparation for this pilot study, we used feedback
from these usersto revise the structure and content of the intervention. Recruitment for this protocol began in early 2019. Results
are expected toward the end of 2019.

Conclusions: The main limitation of this pilot study is that we will recruit women who live in urban and periurban centersin
one part of Kenya. The results of this study may not generalize to the broader population of Kenyan women, but that is not an
objective of this phase of work. Our primary objective is to gather preliminary data to know how to build and test a more robust
service. We are working toward alarger study with a more diverse population.
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Introduction

Background

Depression is aleading cause of disability worldwide. Women
suffering from perinatal depression are a particularly
underserved population. Depression during pregnancy and in
the postpartum period (perinatal depression) affectsas many as
20% of women in high-income countries [1] and maybe more
in low-income countries [2]. The condition is associated with
a number of poor outcomes for women and their children,
including increased maternal morbidity and mortality [3,4],
poor infant health [5-9], and poor developmental outcomes
[10-12].

Although effective interventions exist for common mental
disordersthat occur during pregnancy and the postpartum period
[13], most casesin low- and middle-income countries (LMICs)
go untreated. In these settings, more than 7 out of 10 people
who need treatment cannot access care because of a lack of
trained professionals[14]. In Kenya, for example, thereare only
180 psychiatric nurses outside of the capital city, aratio of 1
provider per 200,000 people. To closethis gap, the World Health
Organization developed the Mental Heath Gap Action
Programme intervention guide outlining how to deliver mental
health services in primary heath care settings through
nonspecialist providers. Thistask-sharing approach has proven
efficacious, particularly for maternal mental health [15].

A prime exampleisthe 15-session Thinking Healthy Program,
a cognitive behavior therapy—based intervention for treating
perinatal depression that is intentionally nonstigmatizing [16].
Community health workers—typically women educated through
secondary school with no specific background in mental
health—are trained over 5 to 10 days to help pregnant women
learn 3 skills: (1) to identify unhealthy thinking, (2) to replace
unhealthy thinking with helpful thinking, and (3) to practice
thinking and acting healthy. In a tria in Pakistan with 900
pregnant women, Rahman et a found that the intervention
halved the prevalence of major depression [17], and a 7-year
follow-up study reported some spontaneous recovery among
the control group but also a persistent effect of treatment [18].

Despite this impressive evidence of feasibility and efficacy,
however, there are significant barriersto scale-up [19], and there
isevidencethat intervention effects might not extend to children
of depressed mothers without additional engagement [20].
Common implementation challenges of task-sharing models
such as Thinking Healthy include a lack of funding and
infrastructure for training and service delivery, workforce
retention in the absence of compensation or incentives for
nonspeciaists, high workloads, transportation costs, appoi ntment
scheduling logistics, and inadequate clinical supervision [21].
Although it is critical to study how to optimize and scale these
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task-sharing approaches—and a peer-delivered version of
Thinking Healthy offers a potential cost-effective first-line
strategy for treating perinatal depression [22]—thefact remains
that, today, most women in LMICs who need treatment till
have no access to care. It can aso be argued that there are
substantial service gaps in high-income countries such as the
United States where it was recently recommended that all
women at increased risk for perinatal depression bereferred for
preventive counseling [22].

Given this demand and barriersto scale-up, our ideaisto make
it possiblefor anyone with abasic phoneto receive high-qudlity,
evidence-based psychologica support anytime, anywhere. We
will do thisin the context of perinatal depression by adapting
Thinking Healthy to an existing artificial intelligence (Al)
system for automated psychological support called Tess (which
we have named Zuri in Kenya). Thisideaisinnovative because
it introduces an entirely new delivery channel that has the
potential for a step change in expanding access to care, while
also potentially augmenting and strengthening existing
task-sharing models.

Zuri works by engaging a patient in conversation via a variety
of trusted channels, including text messaging (short message
service [SMS]). Either Zuri or the patient can start a
conversation, and Zuri can be programmed to walk a patient
through a structured curriculum such as Thinking Healthy. As
a safety measure, conversations with patients in need of
additional support can be handed over to live counselors as
needed. Benefits of thisapproach include on-demand 24/7 access
for an unlimited number of patients, no scheduling of
appointments, no travel costs to appointments, enhanced sense
of privacy and avoidance of socia stigma, and high fidelity to
treatment.

Scientific Objectives and Significance

Our long-term goal is to expand access to high-quality,
on-demand treatment services to people in emerging markets
who suffer from common mental disorders such as perinatal
depression but cannot receive care from mental health
professional's because of cost and human resource constraints.
The main objectives of thisproposed work areto adapt Thinking
Healthy for dissemination in Kenyathrough the Zuri Al system;
develop and test study procedures; and generate preliminary
evidence of feasibility, acceptability, and responseto treatment.
If successful in future full-scale trials, we will create an
opportunity to expand access to evidence-based treatments on
an order of magnitude that has proven difficult to achieve
through traditional approaches that rely on expanding the lay
and professional mental health workforce.
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Expected Outcomes

The expected outcomes of this proposed work include the
following: (1) experience recruiting, screening, and enrolling
women from this population; (2) evidence on feasibility and
acceptability of the intervention in this setting; (3) preliminary
evidence on response to treatment; and (4) a set of open source
resources for automated delivery of the intervention that can be
adapted for new contexts. We plan to use the preliminary
evidence generated by this project to inform the design of a
randomized controlled trial.

Methods

Research Design

We propose to adapt Thinking Healthy for the Zuri Al system
and evaluate the combined perinatal depression intervention
(which we are calling Healthy Moms) with acohort of pregnant
women and new mothersrecruited from 2 large public hospitals
in Kenya. We will use a single-case experimental design
(partially nonconcurrent multiple baseline[23], open label) and
gualitative interviewsto generate preliminary dataon feasibility,
acceptability, and response to treatment.

Participants and Recruitment

We will recruit pregnant women and new mothersfrom 2 large
public hospitals in Kiambu County, Kenya. Both hospitals are
part of a county-wide partnership offering patients innovative
SMS programs that promote healthy motherhood [24]. When
awoman signs up for the county SM S service, wewill send her
aninvitation viaSMSto compl ete an automated SM S screening
(in English) to see if she is eligible for Healthy Moms. The
screening will include questions about age, maternity status,
expected or actua delivery date, 9 questions about symptoms
of depression from the Patient Health Questionnaire-9 (PHQ-9)
[25], and a question about her current mood.

We will inform all women who complete the screening that a
study team member will call them within 1 businessday. During
this follow-up call, women who endorsed having thoughts of
self-harm in the past 2 weeks (Question 9 on the PHQ-9) will
be offered a referral for counseling but will not be eligible to
enroll in Healthy Moms given the early stage of intervention
development. All other women will be ligible to enroll aslong
as they confirm that they are at least 20 weeks pregnant or no
more than 6 months postpartum. The study representative—a
Kenyan woman fluent in English and Swahili—will assesseach
woman's English-speaking ability on the call and ask women
to rate their ability to read and understand English. We will
allow women to enroll regardless of language ability to examine
the relationship between ability and engagement, but we will
inform low (English) literacy women that they might not find
value in the current version of the program if they are not
comfortable reading and writing in English.

If a woman chooses to continue the enrollment process, the
study representative will read the informed consent form, answer
her questions, and obtain verbal informed consent to enroll.
Enrollees will be asked to share information about the type of
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phonethey use, schooling, number of dependents, marital status,
and employment status. There is ho cap on enrollment.
Eligibility

To be €eligible to participate, women must meet the following
criteria. (1) pregnant (>20 weeks) or less than 6 months
postpartum; (2) receiving antenatal or postnatal health care
services from a participating hospital in Kiambu County; (3)
enrolled in the county SMS program; and (4) at least 18 years
of age. English language proficiency is not a requirement but
will be assessed for later subgroup analysis. Likewise,
endorsement of depression symptomsis not a requirement, but
depression severity and mood will be assessed for |ater subgroup
analysis. Women who endorse suicidal ideation at the time of
recruitment will beineligible to enroll in the study and will be
informed about potential resources for treatment.

Randomization to Baseline Length

As each woman enrolls in the study, she will be matched to
another new enrollee of similar maternity status and randomly
assigned (using a random number generator) to have a 1-week
or 2-week basdline period. Thiswill ensurethat every participant
has a concurrent baseline period with at least one other person.

Outcomes and Data Collection

Outcomeswill includeintervention use, feasibility, acceptability,
depression severity, and current mood.

We will assess intervention use by reviewing Zuri system logs
to document (1) completion of Healthy Moms sessions and (2)
patient-initiated engagement with Zuri outside of scheduled
sessions.

The Zuri system logs will aso inform our assessment of
feasibility and acceptability; low engagement will be considered
a marker of potential barriers to feasibility or a lack of
acceptability. We will explore these issues by inviting usersto
participatein up to 3individua interviewsduring the evaluation
period. During these interviews, we will examine barriers to
access and use that may limit the feasibility of offering this
intervention at scale if not addressed. We will also examine
whether there are aspects of Zuri’s personality and style that
limit acceptability and participants’ desire to engage with the
intervention. To further explore feasibility issues, we will
document all contact the research team has with participants
outside of the Zuri Al system and log all adverse events. We
are interested in determining how much assistance or
encouragement users need from the team to understand and use
the automated intervention.

We will assess depression severity during the enrollment
screening and throughout the intervention period viaSMS. An
aim of the study is to determine the frequency of assessment
that is useful and acceptabl e to participants. At aminimum, we
will attempt to have at |east 2 self-ratings of depression severity
representing pre and posttreatment.

To measure mood, we will ask participantsto ratetheir feelings
on a 10-point scale we created and tested with users (see Table
1).
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Table 1. Mood rating scale.

Green et a

Message Text
1 Imagine a 10-step staircase where 1 means very sad and 10 means very happy.
2 Which step best shows how you are feeling today?

Very SAD1-2-3-4-5-6-7-8-9-10 Very HAPPY

Figure 1. 10-Step staircase visua reference for mood ratings.

. 2

’T— sad

Wewill invitewomen to rate their current mood viaSM Sduring
the enrollment screening and then every 3 days throughout the
baseline and intervention periods. Each rating invitation will
remind women of their previous rating. We will also encourage
women to track and reflect on their mood and behaviors on a
daily basis using the Healthy Moms journal we will provide as
part of the intervention (not analyzed). The journa will include
the 10-step illustration shown in Figure 1.

Intervention

We will invite women to participate in up to 15 phone sessions
of the Healthy Moms intervention depending on their maternity
status at enrollment. We model ed these automated SM S sessions
after the original Thinking Healthy manual that was devel oped
to guide community health workers to deliver the intervention
in-person over 15 sessions [16]. We also created a companion
Healthy Moms journal that we will print and deliver to enrolled
participants[26]. Thejournal includes modified health calendars
fromthe original Thinking Healthy intervention along with short
session summaries and writing prompts. This pilot study is an
opportunity to get feedback on the journal to inform how we
might adapt the content into text, audio, and video for electronic
delivery (and ultimately discontinue print versions in future
trials). We conducted an initial round of user testing to develop
the SMSintervention journal content [27].

During each Healthy Moms session, women will interact with
the automated system via SMS. In between sessions, women
will be encouraged to start a conversation with Zuri by sending
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afree SMS. Zuri will attempt to discern the user’s request and
respond automatically with answers or repliesthat employ active
listening techniques such as restatement and reflection. If a
woman discusses self-harm or other crisistopics, Zuri will aert
alive study support member who can take over the chat session
or call the participant directly and facilitate a referral to
traditional in-person treatment if indicated. Women will be
informed that the response may not be immediate at this stage
of testing, so they should seek help at an emergency roomiif in
acrisis. Participants will also be informed that they may seek
concomitant care and interventions at any point during the pilot
study.

Just as mental health specialists and nonspecialists trained to
deliver psychotherapy improve over time with practice and
experience, Al-enhanced systems such as Zuri aso change,
albeit in more subtle ways, given the current state of the
technology. For instance, Zuri’semotion recognition algorithms
will update automatically each time it correctly or incorrectly
interprets the emotional valence of a user’s input, but the
didactic intervention content will not change dynamically.
Modifications to the intervention content are possible but will
be manual; we will review conversation transcripts and may
make changes to the wording or sequence of messages if we
noticethat users are confused or not engaging. Any changesare
expected to be minor with more substantial changes following
the completion of the pilot study.
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Analysis Plan

Our analysis will seek to summarize the preliminary evidence
on feasibility, acceptability, and response to treatment.

Describe Participant Engagement With the I ntervention

We will use the system logs to summarize how frequently each
participant engages with the intervention by (1) participating
in a Healthy Moms session (in response to a scheduled invite)
or (2) initiating a chat with Zuri in between scheduled sessions.
Figure 2 displaysamock waffle plot that demonstrates one way
we might seek to visualize these data.

As part of describing patterns of engagement, we will also
calculate and summarize (1) the delay between our invitations
to begin a Healthy Moms session and participants’ start times,
(2) the proportion of Healthy Moms sessions started and
completed, and (3) the duration of participant-initiated chats
with  Zuri. To further investigate the nature of
participant-initiated chats, we will complete a content analysis
of conversation transcripts and summarize themes.

I dentify Potential Barriersto I ntervention Feasibility
and Acceptability

Asahypothesis-generating exercise, wewill search for possible
associations between participant characteristics measured at
baseline (eg, age, education, literacy, and symptom severity)
and intervention engagement. We will further explore barriers
to engagement during in-depth interviews with participantsand
reviews of chat transcripts. Our search for barrierswill include
human and system factors that (1) make it challenging for
participants to engage with the intervention (usability and
feasibility) or (2) lower participants' desire to engage with the
intervention (acceptability).

Generate Evidence About the Variability in Participant
Response to Treatment

Wewill usevisual inspection, in-depth interviews, and Bayesian

estimation to generate preliminary data about the potential
response to treatment. First, 2 raterswill visually examinetime
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series plots of self-ratings for within-subject changesin trends,
as shown in Figure 3.

Second, during in-depth interviews with participants, we will
explore potential links women see between engagement with
the intervention and their mood, health, and relationships. For
women who do not seem to respond, we will examine the
possibility that (1) future changes to the intervention may
generate aresponse or (2) there are clinical subtypes that may
not benefit much from an intervention like Healthy Moms.

Third, wewill attempt to aggregate theindividual N-of-1 studies
and estimate the magnitude of response and quantify uncertainty
by fitting a Bayesian linear mixed-effects model [28-30]. The
model will include a random effect for observations nested
within participants and the following fixed effects: (1) an
intercept, (2) adummy indicator for the treatment phase, (3) a
time-within-baseline variable centered around the first
observation (egqual to O for observations outside of the baseline
period), and (4) atime-within-treatment variable centered around
the last observation (equal to O for observations outside of the
treatment period). We will apply a first-order autoregressive
structure on the covariance matrix for the within-person
residuals to account for autocorrelation. With these fixed
effects—and with this centering—the intercept weeks will
represent the mean value of the outcome at the first baseline
assessment, the treatment indicator will be a contrast between
thefirst baseline assessment and | ast observation in the treatment
period, and the time-within-period variableswill estimate linear
change during the baseline and treatment periods.

Research Ethics

We have obtained approvals to conduct this study from the
Institutional Review Boardsat Duke University (US, 2018-0396)
and Strathmore University (Kenya, SU-IRB 0210/18) as well
as from the National Commission for Science and Technology
in Kenya.

A trained research assistant (female, Kenyan) will explain the
study to prospective participants via telephone and administer
informed consent procedures. All digible participants must
provide oral informed consent before enrollment.

Figure 2. Mock waffle plot showing a hypothetical pattern of engagement for 1 participant.
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Figure 3. Mock plot of hypothetical mood self-ratings over time for 1 participant session completion dates. The points represent each daily mood
rating, the solid red line in the postbaseline period represents a rolling mean of daily ratings (window 6), and the gray band represents the 95% CI of

this rolling mean. S#: session number.

Example repeated measures plot
Mock data, person 2

Al s2 S3 S4 S5 S6) |S7

Mocod rating

s9 $10 s1 S12 S13

Study participants will be provided with an honorarium of Ksh
1500 (roughly US $15) delivered in 3 installments via mobile
money transfer (after completing sessions 1, 5, and 10) to
recognize time spent completing study assessments. Women
who withdraw from the study will receive a prorated
honorarium.

Data will be transferred from X2Al, the creators of the Al
system that we will useto deliver Healthy Moms, to the research
team in accordance with X 2Al’sdata security policies[31]. The
first author will storeidentifiable study dataon Duke's Box.com
servers. At the conclusion of the study, the first author will
deidentify the data for analysis using the Safe Harbor method.
Quantitative datawill befully anonymized for external sharing.
Participant names will never be used in study reporting.

Results

In April and May 2018, we adapted the Thinking Healthy
curriculum for the Kenyan context and created new content to
support automated delivery via SM S text message. In May and
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the broader population of Kenyan women, but that is not an
objective of this phase of work. Our primary objective is to
gather preliminary data to know how to build and test a more
robust service. We are working toward a larger study with a
more diverse population.

Funding was provided by the Duke Global Health Institute and Bass Connections at Duke University. Sponsors will have no
input into the process of data collection, analysis, or interpretation. The authors acknowledge the contributions of LullaKiwinda,
Anna-Karin Hess, Lilian Muthoni, Grace Kimenju, and Antonia Mulinge.

Authors Contributions

EPG, NP, SR, MR, and AJled the design of the study. All authors provided input on the design and planning and will contribute

to study implementation.

Conflicts of Interest

MR isthe CEO and Founder of X2AI and created Tess. AJisan employee of X2Al. EPG isan unpaid advisor to the X2Al Ethical

Advisory Board and has no financial stake in the company.

References

http://www.researchprotocols.org/2019/4/e11800/

RenderX

JMIR Res Protoc 2019 | vol. 8 | iss. 4 | €11800 | p. 6
(page number not for citation purposes)


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

JMIR RESEARCH PROTOCOLS Greenet a

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Gavin NI, Gaynes BN, Lohr KN, Meltzer-Brody S, Gartlehner G, Swinson T. Perinatal depression: a systematic review of
prevalence and incidence. Obstet Gynecol 2005 Nov;106(5 Pt 1):1071-1083. [doi: 10.1097/01.A0G.0000183597.31630.db]
[Medline: 16260528]

Villegas L, McKay K, Dennis C, Ross LE. Postpartum depression among rural women from devel oped and devel oping
countries: asystematic review. J Rural Health 2011;27(3):278-288. [doi: 10.1111/].1748-0361.2010.00339.x] [Medline:
21729155]

Khalifeh H, Hunt IM, Appleby L, Howard LM. Suicide in perinatal and non-perinatal women in contact with psychiatric
services: 15 year findings from a UK national inquiry. Lancet Psychiatry 2016 Mar;3(3):233-242. [doi:
10.1016/S2215-0366(16)00003-1] [Medline: 26781366]

OatesM. Perinatal psychiatric disorders: aleading cause of maternal morbidity and mortality. Br Med Bull 2003;67:219-229.
[doi: 10.1093/bmb/Idg011] [Medline: 14711766]

Field T, Diego M, Hernandez-Reif M. Prenatal depression effects and interventions: areview. Infant Behav Dev 2010
Dec;33(4):409-418 [FREE Full text] [doi: 10.1016/j.infbeh.2010.04.005] [Medline: 20471091]

Gelaye B, Rondon MB, Araya R, Williams MA. Epidemiology of maternal depression, risk factors, and child outcomesin
low-income and middle-income countries. Lancet Psychiatry 2016 Oct;3(10):973-982 [EREE Full text] [doi:
10.1016/S2215-0366(16)30284-X] [Medline: 27650773]

Grigoriadis S, VonderPorten EH, Mamisashvili L, Tomlinson G, DennisC, Koren G, et al. Theimpact of maternal depression
during pregnancy on perinatal outcomes: asystematic review and meta-analysis. JClin Psychiatry 2013 Apr;74(4):e321-e341.
[doi: 10.4088/JCP.12r07968] [Medline: 23656857]

Surkan PJ, Patel SA, Rahman A. Preventing infant and child morbidity and mortality due to maternal depression. Best Pract
Res Clin Obstet Gynaecol 2016 Oct;36:156-168. [doi: 10.1016/j.bpobgyn.2016.05.007] [Medline: 27422745]

Rahman A, Hafeez A, Bilal R, Sikander S, Malik A, MinhasF, et al. The impact of perinatal depression on exclusive
breastfeeding: acohort study. Matern Child Nutr 2016 Dec;12(3):452-462. [doi: 10.1111/mcn.12170] [Medline: 25682731]
Beck CT. The effects of postpartum depression on child development: a meta-analysis. Arch Psychiatr Nurs 1998
Feb;12(1):12-20. [Medline: 9489170]

Gentile S. Untreated depression during pregnancy: Short- and long-term effects in offspring. A systematic review.
Neuroscience 2017 Feb 7;342:154-166. [doi: 10.1016/j.neuroscience.2015.09.001] [Medline: 26343292]

Junge C, Garthus-Niegel S, Slinning K, Polte C, Simonsen TB, Eberhard-Gran M. The impact of perinatal depression on
children's social-emotional development: alongitudinal study. Matern Child Health J2017 Mar;21(3):607-615. [doi:
10.1007/s10995-016-2146-2] [Medline: 27485491]

O'Connor E, Senger CA, Henninger ML, Coppola E, Gaynes BN. Interventions to prevent perinatal depression: evidence
report and systematic review for the US Preventive Services Task Force. JAm Med Assoc 2019 Dec 12;321(6):588-601.
[doi: 10.1001/jama.2018.20865] [Medline: 30747970]

Lund C, Tomlinson M, de SilvaM, Fekadu A, Shidhaye R, Jordans M, et al. PRIME: a programme to reduce the treatment
gap for mental disordersin five low- and middle-income countries. PLoS Med 2012;9(12):e1001359 [ FREE Full text] [doi:
10.1371/journal.pmed.1001359] [Medline: 23300387]

Baron EC, Hanlon C, Mall S, Honikman S, Breuer E, Kathree T, et a. Maternal mental health in primary care in five low-
and middle-income countries: a situational analysis. BMC Health Serv Res 2016 Feb 16;16:53 [FREE Full text] [doi:
10.1186/s12913-016-1291-7] [Medline: 26880075]

World Health Organization. Geneva: World Health Organization; 2015. Thinking Healthy: A Manual for Psychosocial
Management of Perinatal Depression (WHO generic field-trial version 1.0) URL: https.//www.who.int/mental _health/
maternal-child/thinking_healthy/en/ [accessed 2019-03-29] [WebCite Cache ID 77F8iMHud]

Rahman A, Malik A, Sikander S, Roberts C, Creed F. Cognitive behaviour therapy-based intervention by community health
workers for mothers with depression and their infantsin rural Pakistan: a cluster-randomised controlled trial. Lancet 2008
Sep 13;372(9642):902-909 [FREE Full text] [doi: 10.1016/S0140-6736(08)61400-2] [Medline: 18790313]

Baranov V, Bhalotra S, Biroli P, Maselko J. Social Science Research Network. 2017. Maternal Depression,\Women's
Empowerment, and Parental Investment: Evidence from a Large Randomized Control Trial URL: https://papers.ssrn.com/
sol 3/papers.cfm?abstract_id=3081421 [accessed 2019-03-29] [WebCite Cache ID 77F9VdcpX]

Rahman A. Challenges and opportunitiesin developing a psychological intervention for perinatal depression in rural
Pakistan--a multi-method study. Arch Womens Ment Health 2007;10(5):211-219 [FREE Full text] [doi:
10.1007/s00737-007-0193-9] [Medline: 17676431]

Maselko J, Sikander S, Bhalotra S, Bangash O, Ganga N, Mukherjee S, et al. Effect of an early perinatal depression
intervention on long-term child devel opment outcomes: follow-up of the Thinking Healthy Programme randomised controlled
trial. Lancet Psychiatry 2015 Jul;2(7):609-617. [doi: 10.1016/S2215-0366(15)00109-1] [Medline: 26303558]
Padmanathan P, de Silva MJ. The acceptability and feasibility of task-sharing for mental healthcare in low and middle
income countries; asystematic review. Soc Sci Med 2013 Nov;97:82-86. [doi: 10.1016/j.socscimed.2013.08.004] [Medline:
24161092

http://www.researchprotocols.org/2019/4/e11800/ JMIR Res Protoc 2019 | vol. 8 | iss. 4| €11800 | p. 7

(page number not for citation purposes)


http://dx.doi.org/10.1097/01.AOG.0000183597.31630.db
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16260528&dopt=Abstract
http://dx.doi.org/10.1111/j.1748-0361.2010.00339.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21729155&dopt=Abstract
http://dx.doi.org/10.1016/S2215-0366(16)00003-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26781366&dopt=Abstract
http://dx.doi.org/10.1093/bmb/ldg011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14711766&dopt=Abstract
http://europepmc.org/abstract/MED/20471091
http://dx.doi.org/10.1016/j.infbeh.2010.04.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20471091&dopt=Abstract
http://europepmc.org/abstract/MED/27650773
http://dx.doi.org/10.1016/S2215-0366(16)30284-X
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27650773&dopt=Abstract
http://dx.doi.org/10.4088/JCP.12r07968
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23656857&dopt=Abstract
http://dx.doi.org/10.1016/j.bpobgyn.2016.05.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27422745&dopt=Abstract
http://dx.doi.org/10.1111/mcn.12170
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25682731&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9489170&dopt=Abstract
http://dx.doi.org/10.1016/j.neuroscience.2015.09.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26343292&dopt=Abstract
http://dx.doi.org/10.1007/s10995-016-2146-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27485491&dopt=Abstract
http://dx.doi.org/10.1001/jama.2018.20865
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30747970&dopt=Abstract
http://dx.plos.org/10.1371/journal.pmed.1001359
http://dx.doi.org/10.1371/journal.pmed.1001359
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23300387&dopt=Abstract
https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-016-1291-z
http://dx.doi.org/10.1186/s12913-016-1291-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26880075&dopt=Abstract
https://www.who.int/mental_health/maternal-child/thinking_healthy/en/
https://www.who.int/mental_health/maternal-child/thinking_healthy/en/
http://www.webcitation.org/

                                            77F8iMHud
https://linkinghub.elsevier.com/retrieve/pii/S0140-6736(08)61400-2
http://dx.doi.org/10.1016/S0140-6736(08)61400-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18790313&dopt=Abstract
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3081421
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3081421
http://www.webcitation.org/

                                            77F9VdcpX
http://europepmc.org/abstract/MED/17676431
http://dx.doi.org/10.1007/s00737-007-0193-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17676431&dopt=Abstract
http://dx.doi.org/10.1016/S2215-0366(15)00109-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26303558&dopt=Abstract
http://dx.doi.org/10.1016/j.socscimed.2013.08.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24161092&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Greenet a

22. Fuhr DC, Weobong B, Lazarus A, Vanobberghen F, WeissHA, SinglaDR, et a. Delivering the Thinking Healthy Programme
for perinatal depression through peers: an individually randomised controlled trial in India. Lancet Psychiatry 2019
Feb;6(2):115-127. [doi: 10.1016/S2215-0366(18)30466-8] [Medline: 30686385]

23.  Watson PJ, Workman EA. The non-concurrent multiple baseline across-individual s design: an extension of the traditional
multiple baseline design. J Behav Ther Exp Psychiatry 1981 Sep;12(3):257-259. [doi: 10.1016/0005-7916(81)90055-0]
[Medline: 7320215]

24.  Sheppard E. The Guardian. 2018 Aug 9. How WhatsApp and SM S are being used to save the lives of babiesin AfricaURL:
https.//www.theguardian.com/busi ness-cal | -to-action-partnerzone/2018/aug/09/
how-whatsapp-and-sms-are-being-used-to-save-the-lives-of -babies-in-africa [accessed 2019-02-23] [WebCite Cache 1D
76PXGU|T3

25. KroenkeK, Spitzer RL, Williams JB. The PHQ-9: validity of abrief depression severity measure. J Gen Intern Med 2001
Sep;16(9):606-613 [FREE Full text] [doi: 10.1046/j.1525-1497.2001.016009606.x] [Medline: 11556941]

26. Green E. Open Science Framework. 2019. Healthy Moms: A Journal for Pregnant Women and New Mothers URL : https:/
[osf.io/4kpz2/ [accessed 2019-03-29] [WebCite Cache ID 77F9Cp70oF]

27. Green E. Medium. 2018. Get to know our pop-up UX lab in Nairobi: creating a mental health chatbot to treat perinatal
depression in Kenya (Part 2) - User-centered design and testing Internet URL : https://medium.com/@ericpgreen/
healthymoms-a4c573fbfb7f [accessed 2018-08-02] [WebCite Cache ID 7INU8adL b]

28. Shahar B, Bar-KalifaE, Alon E. Emotion-focused therapy for social anxiety disorder: results from a multiple-baseline
study. J Consult Clin Psychol 2017 Mar;85(3):238-249. [doi: 10.1037/ccp0000166] [Medline: 28221059]

29. Rindskopf D. Bayesian analysis of datafrom single case designs. Neuropsychol Rehabil 2014;24(3-4):572-589. [doi:
10.1080/09602011.2013.866903] [Medline: 24365037]

30. Moeyaert M, Rindskopf D, Onghena P, Van den Noortgate W. Multilevel modeling of single-case data: a comparison of
maximum likelihood and Bayesian estimation. Psychol Methods 2017 Dec;22(4):760-778. [doi: 10.1037/met0000136]
[Medline: 28358542]

31. X2Al.2019. Termsof Use URL: https.//www.x2ai.com/security [accessed 2019-02-23] [WebCite Cache ID 76PY M 33We]

32. Green E. Medium. 2018. Most people who suffer from depression don't get help: creating a mental health chatbot to treat
perinatal depression in Kenya(Part 1) - Why chatbots? URL : https://medium.com/@ericpgreen/healthymoms-36975a4b8clb
[accessed 2018-08-02] [WebCite Cache ID 71INTwh0O8H]

Abbreviations
Al: artificial intelligence
LMIC: low- and middle-income countries
PHQ-9: Patient Health Questionnaire-9
SMS: short message service

Edited by G Eysenbach; submitted 06.08.18; peer-reviewed by J Coleman, D Mohan, J Kaewkungwal; comments to author 10.09.18;
accepted 24.03.19; published 29.04.19

Please cite as:

Green EP, Pearson N, Rajasekharan S, Rauws M, Joerin A, Kwobah E, Musyimi C, Bhat C, Jones RM, Lai Y

Expanding Access to Depression Treatment in Kenya Through Automated Psychological Support: Protocol for a Single-Case
Experimental Design Pilot Study

JMIR Res Protoc 2019;8(4):€11800

URL: http://www.researchprotocols.org/2019/4/€11800/

doi: 10.2196/11800

PMID: 31033448

©Etric P Green, Nicholas Pearson, Sathyanath Rajasekharan, Michiel Rauws, Angela Joerin, Edith Kwobah, Christine Musyimi,
ChayaBhat, Rachel M Jones, Yihuan Lai. Originally published in IMIR Research Protocol s (http://www.researchprotocol s.org),
29.04.2019. This is 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 published in IMIR Research Protocols, is properly cited. The complete bibliographicinformation,
alink to the original publication on http://www.researchprotocols.org, as well as this copyright and license information must be
included.

http://www.researchprotocols.org/2019/4/e11800/ JMIR Res Protoc 2019 | vol. 8 | iss. 4 | 11800 | p. 8
(page number not for citation purposes)

RenderX


http://dx.doi.org/10.1016/S2215-0366(18)30466-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30686385&dopt=Abstract
http://dx.doi.org/10.1016/0005-7916(81)90055-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7320215&dopt=Abstract
https://www.theguardian.com/business-call-to-action-partnerzone/2018/aug/09/how-whatsapp-and-sms-are-being-used-to-save-the-lives-of-babies-in-africa
https://www.theguardian.com/business-call-to-action-partnerzone/2018/aug/09/how-whatsapp-and-sms-are-being-used-to-save-the-lives-of-babies-in-africa
http://www.webcitation.org/

                                            76PXGUjT3
http://www.webcitation.org/

                                            76PXGUjT3
http://europepmc.org/abstract/MED/11556941
http://dx.doi.org/10.1046/j.1525-1497.2001.016009606.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11556941&dopt=Abstract
https://osf.io/4kpz2/
https://osf.io/4kpz2/
http://www.webcitation.org/

                                            77F9Cp7oF
https://medium.com/@ericpgreen/healthymoms-a4c573fbfb7f
https://medium.com/@ericpgreen/healthymoms-a4c573fbfb7f
http://www.webcitation.org/

                                            71NU8adLb
http://dx.doi.org/10.1037/ccp0000166
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28221059&dopt=Abstract
http://dx.doi.org/10.1080/09602011.2013.866903
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24365037&dopt=Abstract
http://dx.doi.org/10.1037/met0000136
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28358542&dopt=Abstract
https://www.x2ai.com/security
http://www.webcitation.org/

                                            76PYM33We
https://medium.com/@ericpgreen/healthymoms-36975a4b8c1b
http://www.webcitation.org/

                                            71NTwh08H
http://www.researchprotocols.org/2019/4/e11800/
http://dx.doi.org/10.2196/11800
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31033448&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

