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Abstract

Background: Structural and cultural barriers limit Indian women’s access to adequate postnatal care and support despite their
importance for maternal and neonatal health. Targeted postnatal education and support through a mobile health intervention may
improve postnatal recovery, neonatal care practices, nutritional status, knowledge and care seeking, and mental health.

Objective: We sought to understand the feasibility and acceptability of our first pilot phase, a flexible 6-week postnatal mobile
health intervention delivered to 3 groups of women in Punjab, India, and adapt our intervention for our next pilot phase, which
will formally assess intervention feasibility, acceptability, and preliminary efficacy.

Methods:  Our intervention prototype was designed to deliver culturally tailored educational programming via a
provider-moderated, voice- and text-based group approach to connect new mothers with a social support group of other new
mothers, increase their health-related communication with providers, and refer them to care needed. We targeted deployment
using feature phones to include participants from diverse socioeconomic groups. We held moderated group calls weekly,
disseminated educational audios, and created SMS text messaging groups. We varied content delivery, group discussion
participation, and chat moderation. Three groups of postpartum women from Punjab were recruited for the pilot through community
health workers. Sociodemographic datawere collected at baseline. Intervention feasibility and acceptability were assessed through
weekly participant check-ins (N=29), weekly moderator reports, structured end-line in-depth interviews among a subgroup of
participants (15/29, 52%), and back-end technology data.

Results:  The participants were aged 24 to 28 years and 1 to 3 months postpartum. Of the 29 participants, 17 (59%) had their
own phones. Half of the participants (14/29, 48%) attended =3 of the 6 calls; the main barriers were childcare and household
responsibilities and network or phone issues. Most participants were very satisfied with the intervention (16/19, 84%) and found
the educational content (20/20, 100%) and group discussions (17/20, 85%) very useful. The participants used the SMS text
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messaging chat, particularly when facilitator-moderated. Sustaining participation and fostering group interactions was limited by
technological and sociocultural challenges.

Conclusions: The intervention was considered generally feasible and acceptable, and protocol adjustments were identified to
improve intervention delivery and engagement. To address technological issues, we engaged a cloud-based service provider for
group calls and an interactive voice response service provider for educational recordings and developed a smartphone app for
the participants. We seek to overcome sociocultural challenges through new strategies for increasing group engagement, including
targeting midlevel female community health care providers as moderators. Our second pilot will assess intervention feasibility,
acceptability, and preliminary effectiveness at 6 months. Ultimately, we seek to support the health and well-being of postpartum
women and their infants in South Asia and beyond through the development of efficient, acceptable, and effective intervention

strategies.
(IMIR Form Res 2022;6(6):€34087) doi: 10.2196/34087
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Introduction

Background

Against the backdrop of persistent rural poverty in Northern
India, modest gainsin maternal health have been made over the
past decade, with maternal mortality decreasing from 251 to
113 maternal deaths per 100,000 live births [1,2]. Despite this
progress, further improvements in maternal health are needed
for Indiato achievethe United Nations Sustai nable Devel opment
Goal target of <70 maternal deaths per 100,000 live births by
2030 [3], including a broader focus on achieving the full
continuum of perinatal care. The COVID-19 pandemic has
significantly impeded global progressin achieving Sustainable
Development Goal targets by exacerbating maternal and
perinatal adversity, with significantly greater impacts seen
among low- and middle-income countries such as India
compared with higher-income settings [4].

Postnatal care and support are important contributors to
optimizing maternal and neonatal health and well-being and a
critical component of the full continuum of perinatal care [5].
High-quality postnatal care and social support (ie, emotional,
instrumental, and informational) have been associated with
reduced maternal and neonatal mortality [5,6] and increased
maternal engagement in behaviors promoting newborn (eg,
exclusive breastfeeding and child immunization) and maternal
(eg, postnatal adoption of family planning) health [7,8].
Acknowledging the important role of postnatal care, the
Government of India recommends that women receive 3
postnatal visits from community health workers[1]. However,
despite Indias broad community-based maternal health
programming, asignificant drop in the continuum of peripartum
care occurs in the postnatal period [9,10]. Postnatal care
achievement is generally low across the country, with 65% of
Indian women receiving at least one health check within 2 days
of birth, ranging from 48% to 80% across wealth quintiles, and
full postnatal care achievement being anecdotally low [1].

Substantial structural and cultural barriers prevent new mothers
from attending postnatal care at facilities or other locationsthat
may be far from their homes, particularly in India. Common
logistical challenges are exacerbated in Indiaby rural geographic
distances, cultural and linguistic barriers to care, women's
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practice of postnatal seclusion, and generaly low levels of
mobility in marriage, al culminating in reduced care access
[11-13]. Further intergenerational and gender-based hierarchical
roles structure decision-making in Indian households,
particularly for couples living in extended-family households
where decision-making may be largely outside the hands of
women [14]. Within this context, novel methods for improving
women's accessto the full peripartum continuum of health care
arerequired.

Mobile phone-based health approaches (mobile heath
[mHealth]) offer innovative opportunitiesto overcomelogistical
barriers to postnatal care access. Despite women's physical
mobility limitations in this setting, 88% of Indian households
nationally own amobile phone, including 72% of women[1,15].
Theory-informed mobile support and education groups have
positively affected [16] maternal and neonatal health outcomes
[17-20], and mHealth approaches to pregnancy care suggest
high acceptability, promising results, and high cost-effectiveness
[21,22]. However, preventive mHealth models extending care
postnatally are sparse[23-25]. Group-participatory learning and
action models (eg, women’'s groups) are another promising
model for improving postnatal care given their efficient
approach, acceptability, and effectivenessin improving maternal
and neonatal health indicators [26,27]. Such models provide
efficient health education, strengthen social support networks,
and influence social norms[28]. Social support [29,30] reduces
postnatal depression and anxiety [31,32] and improves
breastfeeding maintenance [ 33,34] and women’s empowerment
[35]. CenteringPregnancy and other group-based supportive
prenatal care models affect exclusive breastfeeding,
contraceptive uptake, depression, and immunization postnatally
[36-40]. Extending group care postnatally is an innovative and
promising approach for improving health outcomes for both
mothers and neonates through targeted education and support
for women in the postnatal period and referral to in-person care.

Objectives

This study describes the development and pilot results of a
targeted education and support intervention for postnatal Indian
women where they can interact with providers and other new
mothers, named Maa Shishu Swasthya Sahayak Samooh
(maternal and child health support group; MeSSSSage). With
the goa of optimizing the feasibility and acceptability of our
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intervention, weimplemented a 2-phase devel opmental process
to pilot test and refine the intervention functions, processes, and
delivery platform. In this paper, we report on the results of pilot
phase 1, a flexible 6-week postnatal mHealth intervention
delivered to 3 groups of women in Punjab, India, and describe
the integration of these resultsinto optimizing the intervention
for our phase 2 pilot study, in which we will seek to assessthe
feasibility and acceptability of the full 6-month intervention
more formally.

Methods

Study Context

Maternal and child health indicatorsin Punjab, Northern India,
show some improvement, but persistent challenges remain,
suggesting that innovative strategies are needed for improving
health outcomes and ensuring high-quality care. Across the
perinatal continuum of care, 68.5% of hew mothers receive at
least four antenatal care visits and 90.5% have facility births,
but only 40% of women receive any postnatal care [1]. Many
Punjabi women of reproductive age are anemic (53.5%), and
anemiarates are higher among postpartum women [41]. Modern
contraceptive use is 63% overal [42], yet postpartum uptake
of contraceptives is lower. A study found that only 30% of
Punjab women adopted a contraceptive method postpartum,
most often condoms, with 16% having an unmet need [43].
Postpartum mental health remains understudied; however, a
recent systematic review of postpartum depression in India
reported a pooled estimate of 22% and identified lack of social

Figurel. Conceptual framework of Maa Shishu Swasthya Sahayak Samooh
targets, outcomes, and anticipated health impacts.

Intervention context MeSS555age intervention targets

Sociodemographic
characteristics: age, parity,
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support as a primary risk factor [44]. Most children aged 12 to
23 months (89.1%) are fully immunized; however, appropriate
diarrheal disease and acute respiratory infection management
in children aged <5 years is inadequate (range 26.7%-90.3%)
[42]. Only 5% of children aged <2 years receive adequate
nutrition, and approximately one-fifth of children aged <5 years
are stunted (25.7%) or underweight (21.6%) [42]. Disparities
in maternal and child health indicators exist according to rurality
of residence and socioeconomic status [42].

I ntervention Prototype Development

The initial MeSSSSage prototype was devel oped by a team of
Indian and US-based maternal health clinicians, researchers,
and human-centered technology design experts. The prototype
was based on the interdisciplinary literature, early-stage
formative needs assessment research with postnatal women,
and local and international care guidelines. MeSSSSage was
designed to overcome the prevalent structural and cultural
barriers to postnatal maternal and neonatal health care in this
setting by delivering culturally tailored educational
programming via a provider-moderated, voice- and text-based
group approach to connect mothers with a social support group
of other new mothers, increase their health-related
communication with providers, and refer them in atimely and
appropriate manner to care. Our conceptual framework (Figure
1) outlines a summary model of the factors identified in our
formative work that influence perinatal care access, knowledge,
health behaviors, and health outcomes, and the pathways that
the MeSSSSage intervention has been designed to disrupt. The
interventionisregistered at Clinical Trials.gov (NCT04636398).

(maternal and child health support group; MeSSSSage) intervention context,

MeSSSSage intervention outcomes  Long-term health impact

Increased engagement in health-

Perinatal care access
* Antenatal care
* Facility childbirth
* Postnatal care

e

yd

Care access: telehealth
or referral to in-person
care for emergent
concemns

I ntervention Conceptual Framework

Capability, Opportunity, Motivation-Behavior is a
comprehensive framework for behavior change intervention
design that positsthat behaviors (B) arethe result of interactions
between capability (C), opportunity (O), and motivation (M;
Figure 2) [45,46]. The MeSSSSage intervention builds on the
Capability, Opportunity, Motivation-Behavior framework to
affect health behaviors as follows: (1) the mHealth approach
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allowswomen to participatein theintervention from their homes
to reduce the impact of social, sociocultural, geographic, and
logistical barriers, increasing physical and social opportunity;
(2) the educational content is designed to increase knowledge
of important maternal and child health-promoting behaviors,
increasing psychological capability and reflective motivation;
and (3) the socia support and social horming component is
designed to increase reflective and automatic motivation. We
hypothesize that providing targeted education and support to
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women in the postnatal period through amobile social network
where they can interact with providers and other new mothers
will improve their knowledge of health-promoting behaviors
and their parental self-efficacy and empowerment. By
appropriately identifying infant and maternal danger signs and
promoting timely care seeking for routine and emergency visits

El Ayadi et d

(including referrals), we seek to reduce both maternal and infant
mortality and morbidity. Furthermore, mHealth group support
could help encourage and sustain exclusive breastfeeding and
improve uptake of postnatal family planning and childhood
vaccination, which positively affects maternal and child health
in both the short and long term.

Figure 2. Capability, Opportunity, Motivation-Behavior model of behavior change [45,46].
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Intervention Educational Content

Maternal and newborn educational content was developed
through areview of Indian and international clinical guidelines,
consultation with experienced local maternal and child health
providers, and formative research to identify health education
needs among our target population. Topics were organized

according to anticipated maternal and neonatal information
needs by postpartum week (Table 1). The discussion facilitated
during the group cals focused on ensuring women's
understanding of the content and addressing questions. An
obstetrician or gynecologist and a pediatrician advised on
emergent health concerns and referred women for in-person
care.

Tablel. Maternal and newborn educational content, Maa Shishu Swasthya Sahayak Samooh (maternal and child health support group) pilot intervention,

phase 1.

Intervention week Maternal educational topics

Newborn educational topics

Breastfeeding, postpartum hygiene, and self-care
Diet and nutrition and maternal danger signs
Mental health and COVID-19 precautions

1
2
3
4 Emotional support and family planning overview
5
6

Family planning methods and postnatal care visits

General health issues and use of mobile health technology for health improvement

Infant danger signs
Temperature regulation
Neonatal care

Massage

Developmental milestones

COVID-19 precautions

Technology Development

For this phase 1 pilot, our team prioritized deployment across
feature (nonsmart) phones for inclusivity of diverse groups of
women, including those of lower socioeconomic status. We
developed 2 platforms for group call implementation and the
dissemination of educational audios using FreeSWITCH
open-source, voice-over |P servers (Multimedia Appendix 1).
Group callsinitiated from the server were free for intervention
participants; however, accessing educational audio recordings
outside of the weekly calls incurred cal charges to the
participants. All intervention content was in the Punjabi
language.

https://formative.jmir.org/2022/6/e34087
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A mobile SMS text messaging group that included participants
and moderators was created for each intervention group using
WhatsApp (Meta Platforms). This SM S text messaging group
was used to share group call reminders and educational material
and to asynchronously provide additional education and support
to the intervention participants. The participants were invited
to use the WhatsA pp group to share stories or experienceswith
their group members and to ask questions of other participants
and moderators. Some discussionswere facilitated by the group
moderator per our intervention testing plan (Table 2). The
WhatsApp groups were accessible to all participants with
smartphones and many participants with feature phones.
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Table 2. Intervention delivery approaches by domain, Maa Shishu Swasthya Sahayak Samooh (maternal and child health support group) pilot intervention,

phase 1.

Week and domain Group 1 Group 2 Group 3
Week 1

Educational component delivery® Live Live Recorded

Participation® Talk Hand Talk

SMS text messaging group moderation® Not moderated Moderated Moderated
Week 2

Educational component delivery® Live Live Recorded

Participation® Talk Hand Talk

SMS text messaging group moderation® Not moderated Moderated Moderated
Week 3

Educational component delivery® Live Live Recorded

Participation® Hand Talk Hand

SM'S text messaging group moderation® Not moderated Moderated Moderated
Week 4

Educational component delivery? Recorded Recorded Live

Participation® Hand Talk Hand

SMS text messaging group moderation® Moderated Not moderated Not moderated
Week 5

Educational component delivery? Recorded Recorded Live

Participation® Talk Hand Talk

SMS text messaging group moderation® Moderated Not moderated Not moderated
Week 6

Educational component delivery? Recorded Recorded Live

Participation® Talk Hand Talk

Moderated Not moderated Not moderated

SM'S text messaging group moderation®

8For live, educational messagesare delivered by the moderator during the group call, intermixing the material with open timefor questions. For recorded,
prerecorded educational messages are accessed via phone before the group call, with the full group call used for discussion.

bFor hand, the women have to raise their hands to talk, with the moderator unmuting them to alow for their participation. For talk, the women can talk

freely.

®For moderated, a group moderator facilitates group participation through consistent use of prompts in the group. For not moderated, the SMS text
messaging group isintroduced to the women for their own use with no researcher facilitation.

Intervention Delivery

The pilot intervention was delivered over a 6-week period
(December 2020 to January 2021). This was between the first
and second COVID-19 surgesin Indiaand, thus, although some
restrictions were in place, COVID-19 rates were low, and care
access was hot seriously limited. Weekly group calls were
planned for approximately 30 to 40 minutes and scheduled at
the same time each week. SM S text message reminders were
sent to the participants 1 day beforehand. Participation in the
WhatsApp chat group was encouraged. Group calls were
moderated by 3 research team members: amoderator to handle

https://formative.jmir.org/2022/6/e34087

RenderX

group dynamics (AA), an obstetrician or gynecologist (RB or
DHB), or a pediatrician (VK).

Varying Delivery Approaches

To determinethe best structure and understand how to optimize
engagement, we varied three delivery approaches to assess the
women's reception of delivery of educational content,
participation in group discussion, and format of the SMS text
messaging—based chat platform (Table 2): (1) the educational
content being provided live by the moderator versus through a
recorded message delivered through interactive voice response
beforethe group call, (2) participation in calls occurring viathe
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participants raising their hand by pressing 1 on their keypad to
indicate that they would like to speak and being unmuted by
the technical moderator versus all participants being unmuted
for the full call, and (3) the WhatsApp SMS text messaging
group being moderated by a provider through consistent use of
prompts in the group versus not being moderated (both groups
could text questionsin the chat for the provider to answer). Each
group experienced each of these modalities for half of the
intervention.

Study Site and Participants

The study was conducted within Block Boothgarh, Mohali
District, Punjab state, Northern India. Block Boothgarh
comprises 129 villages with a total population of 5000 served
by 16 health subcenters, each with 1 auxiliary nurse midwife
(ANM) who maintains a consolidated perinatal care register.
Mobile phone ownership per local careregistersis high among
households (90%) and women (50%).

Study participants included women residing in the study area
who had given birth within the previous 3 months. Further
inclusion criteria were being aged <40 years and having alive
neonate with birth weight >1500 g. The exclusion criteriawere
maternal complications during or after childbirth warranting
hospital stay and continued medical care at the facility, stillbirth,
twins, significant birth defects, inability to provide informed
consent, and lack of phone accessif unwilling to accept aphone
from the study team. If the eligible participants did not have a
personal phone, they were offered a study phone.

Potential participantswereidentified with assistancefromlocal
ANMs. Women who met the study inclusion criteria based on
ANM records were contacted telephonically by a study
researcher who further screened them and explained the study
procedures in detail, including the risks and benefits of
participation. The women confirmed their consent verbally.
Where requested, assent was obtained from the husband or
another family member in alignment with local norms. At study
enrollment, the women were oriented to the devel opmental stage
of the intervention. A total of 100 women were contacted by
phone, and 41 (41%) were considered eligible based on further
screening. Of these 41 women, 29 (71%) agreed to participate,
and 12 (29%) declined. The 29 women were sequentialy
enrolled in 3 groups of 7 (24%), 10 (34%), and 12 (41%) based
on their child's birth date. We sought to limit variation in birth
date across groups (+2 weeks to —2 weeks) to ensure that the
women were at sSimilar postnatal stages but maintained some
heterogeneity in group size for understanding group size
dynamics.

Data Collection

At enrollment, sociodemographic data were collected from the
participants on age, parity, village, contact number, mobile
phone ownership (none, individually owned, or shared with
another household member), mobile phonetype (smart vsfeature
phone), and willingnessto accept amobile phone from the study
teamif they did not have their own mobile phone. Intervention
feasibility and acceptability were assessed through tracking
attendance, brief weekly individual check-in calls among most
participants (20/29, 69%), weekly moderator reports, structured
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end-line in-depth interviews (IDIs) among a subset of the
intervention participants (15/29, 52%), and back-end datafrom
the mobile technol ogies used.

Weekly check-in calls conducted with group members were
used primarily for individual problem solving and facilitative
follow-up and collected data on attendance challenges,
intervention acceptability (ie, level of satisfaction with the
overal intervention and the intervention educational, group
discussion, and SMS text messaging chat components),
experience with that week’s call, technical issues, perspectives
on the usefulness of the educational content and group
discussion, need for additional material, perspectives on changes
made in intervention delivery if relevant (Table 1), and any
other recommendations. In addition, after each group call,
moderators noted successes, challenges, technical disruptions,
significant interactions, and quality of engagement between
participants and between participants and moderators and
captured the participants’ questions.

End-line IDIs were conducted among a subset of intervention
participants (15/29, 52%) to capture their overall intervention
satisfaction; their experiences with the program; the usefulness
of the educational content, group discussion, and SMS text
messaging group; their perspectives on participation and group
dynamics; their perspectives on content and call logistics (eg,
call structure, participants, and moderator preferences); and
their recommendations for improving the intervention.
Structured questions using a Likert-type response scale were
included on overall satisfaction, usefulness of the intervention
components (educational content, group discussion, and SMS
text messaging group), likelihood of recommending the group,
and level of connectedness.

Back-end data collected from the calls included the list of
listeners, the list and time stamp of the audios played, the list
of participants who raised their hand to talk, the number of
times each participant was redialed, and the audio recording of
each group call. From this, we captured the number of
participants per session and the number of participants who
engaged with the health worker and each other. We also gathered
data from WhatsApp on SMS text messaging engagement,
including posts, views, and topics. For the prerecorded audios,
we collected the call duration (how long the women listened to
them) and which audio recordings were accessed (topic).

Ethics Approval

Due permissions were obtained from the Indian Council of
Medical Research and senior health authorities of the
Government of Punjab and Mission Director, National Health
Mission, India. The study protocol was approved by the
University of California, San Francisco Institutional Review
Board (19-299723); the Ethics Committee of the Post Graduate
Ingtitute  of Medical Education and Research
(IEC-03/2020-1567); the Collaborative Research Committee
of the Post Graduate Institute of Medica Education and
Research (79/30-Edu-13/1089-90); and the Indian Council of
Medical Research (ID 2020-9576).
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Results

Participant Characteristics

A total of 29 women participated in our pilot intervention (Table
3). The women ranged in age from 24 to 28 years and had all
given birth within the previous 1 to 3 months for the first or
second time. Educational attainment varied, with 10% (3/29)
of the women being illiterate and 10% (3/29) having a
postgraduate education. Infantswere generally aged 3to 4 weeks
at first cal. All participants (29/29, 100%) had some phone
access, either a personally owned phone or a shared household

El Ayadi et d

phone; 59% (17/29) of the participants had a personal phone.
The 41% (12/29) of participants with no personal phones were
offered mobile phones and SIM cards by the research team. Of
these 12 participants, 7 (58%) accepted the phones, and 5 (42%)
continued to participate from shared household phones. The
group members did not know each other before joining the
study. Data from end-line IDI participants identified that most
of the women (12/15, 80%) lived in multigenerational
householdswith in-laws. Most end-line I DI participants (11/15,
73%) reported limited phone use and some experience with
WhatsApp, Facebook, and YouTube.

Table 3. Participant characteristics, Maa Shishu Swasthya Sahayak Samooh (maternal and child health support group) pilot intervention, phase 1

(N=29).
Characteristic Values
Age (years), median (IQR) 25 (24-28)
Parity, median (IQR) 1(1-2)
Educational attainment, n (%)
Illiterate 3(10)
Primary 2(7)
Higher primary 4(14)
Secondary 3(10)
Senior secondary 11 (38)
Graduation 3(10)
Postgraduation education 3(10)
Baby’s age (weeks) at enrollment, n (%)
1t02 6(21)
3to4 18 (62)
5t06 5(17)
M obile network, n (%)
Airtel 9(31)
Idea 6 (21)
Jio 9(31)
BSNL? 3(10)
Vodafone 2(7)
Phone owned personally, n (%) 17 (59)
Smartphone access, n (%) 28 (97)
From Punjab, n (%) 22 (76)

8BSNL: Bharat Sanchar Nigam Limited.

Attendance

Approximately half of the 29 participants (14/29, 48%) attended
>3 of the 6 weekly group calls. Attendance acrossthe 6 sessions
was highest in thefirst few calls at 55% (16/29) for thefirst call
and 69% (20/29) for the second call, but declined over time,
with between 41% (12/29) and 48% (14/29) attending group
calls 3 to 5 and 28% (8/29) attending the final weekly group
cal. The last group call attended was call 1 for 3% (1/29) of
the participants, call 2 for 10% (3/29) of the participants, call

https://formative.jmir.org/2022/6/e34087

3 for 7% (2/29) of the participants, call 4 for 7% (2/29) of the
participants, and call 5 for 34% (10/29) of the participants, and
28% (8/29) of the participants attended through the sixth group
cal.

Reported barriersto call attendance included infant care or other
household responsibilities, visitors, network issues, and phone
access. Some participants did not have their phones with them
all the time, had them switched off, or participated using their
husbands' phones, which were not aways accessible
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(particularly during the workday). For example, a participant
stated that “...there was | ot of work at home. My mother-in-law
issick aready and with two kids, | barely get timefor anything.”

I ntervention Acceptability

The participants reported high acceptability of the pilot
intervention. Across the weekly check-ins, al of the reporting
participants reached reported that they were very (16/19, 84%)
or somewhat satisfied (3/19, 16%) and that they would be very
likely to recommend the intervention to others (19/19, 100%).
Among the end-line IDI respondents, 80% (12/15) were very
satisfied, and 20% (3/15) were somewhat satisfied. Feedback
on theintervention el ementsisdetailed in thefollowing sections.

Educational Content

Across the weekly check-ins, al of the reporting respondents
(20/20, 100%) reported that the educational content was very
useful. All end-line IDI respondents reported the educational
content to be very useful (9/15, 60%) or somewhat useful (6/15,
40%). The participants shared their appreciation that content
on both maternal and infant concernswas included and felt that
the educational content met their needs. However, a couple of
participants mentioned already being familiar with most of the
educational content. Of the 15 end-line IDI respondents, 13
(87%) preferred receiving educational content in the form of
audio recordings, mentioning that the information was always
accessible and could be saved and listened to again and
forwarded to others.

Group Discussion

All participants indicated that the group discussion was very
useful (17/20, 85%) or somewhat useful (3/20, 15%) in the
weekly check-ins. End-line IDI respondents largely found the
group discussion to be very useful (13/15, 87%), with other
participants reporting that it was somewhat useful (1/15, 7%)
or feding neutral (1/15, 7%). The participants appreciated the
open discussion and the opportunity for everyone to ask
guestions. A woman shared that “everybody got timeto discuss
their queries and got their answers” Most participants
appreciated the way the group orientation of the discussion
allowed all participants to learn from the questions and
experiences of their peers that were brought up on the call and
believed that the time allocated for discussion was adequate.
Some women suggested that the opportunity for one-to-one
discussion could make women more comfortable with certain
guestions as “there are few topics on which we hesitate to talk
infront of other people” and would be helpful for urgent queries.
However, others felt that, if this were the case, that material
should be brought back to the group for learning; for example,
“...wecantak to each other. So[if] one-to-onetalk can bedone,
it will be helpful. Sometimes women don’t open up to doctors
easily so when we talk to each other, we get to know that we
are going through samething. It will be better.” The moderators
noted that, although participant comfort with asking questions
of the moderators improved over time, there was some
reluctance to interact directly with each other with little
unprompted engagement. Despite this, 79% (15/19) of the
weekly check-in respondentsreported feeling very or somewhat
connected to other members of their group.
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Text Messaging Chat

Back-end data of the WhatsA pp groups showed that the number
of communications ranged by group, from 59 in group 1to 114
in group 3. Most were SMS text messages (74/114, 64.9% to
47/59, 80% acrossthe groups), with some audio messages (8/59,
14%t021/92, 22.8% and 26/114, 22.8% across the groups) and
some images and videos (6/92, 7% to 12/114, 10.5% acrossthe
groups). The proportion of communications initiated by the
participants (vs moderators) ranged from 21% (19/92) to 43%
(49/114) across the groups. Educational needs were voiced in
9% (4/47) to 7.9% (9/114) of SMS text messages across the
groups and included questions on both maternal (ie, pain after
cesarean section, bleeding, dietary advice, and family planning)
and infant (ie, spitting up, rashes, upper respiratory infections,
fever after vaccination, baby massage, and crying) health
concerns. Social messages were voiced in 4% (4/92) to 15.8%
(18/114) of the SMS text messages, including wishing group
members a happy new year and solstice.

End-line DI participants reported infrequent chat group use but
appreciated the questions asked viaboth SM S text message and
audio message and the moderator’s rapid response. The few
who reported using the SM S text messaging group largely felt
comfortable; however, acouple of women reported privacy and
security concerns. Several women reported checking the SMS
text messaging chat once per day when their husbands returned
fromwork if they were participating in the intervention on their
husbands’ phones.

Call Structure

The overall structure of the calls was considered to be good by
the end-line participants, with most suggesting that the calls
should last approximately 30 minutes. The participants largely
reported a preference for the health education content to be
prerecorded so that it could be listened to on their own time
before the call where the group could discuss the content.

Call Participants

A couple of the women's husbands joined the call, seemed
engaged, and asked questions, athough it was unclear whether
this affected the other women’s comfort on the call. When asked
in end-line IDIs, there was some variation in perspectives
regarding whether husbands or other family members should
be allowed on calls, with 67% (10/15) of respondents stating
that only women should be on the call and the other 33% (5/15)
stating that it would be fine if the husbands joined.

Group Moderator Preferences

Although the participants were satisfied with the pilot group
moderators, most participants (14/15, 93%) felt that aphysician
moderator would be preferred for such an intervention. Only
3% (1/29) of the participantsfelt that acommunity health worker
(accredited social health activist) would be acceptable as a
moderator. Of the 29 participants, 2 (7%) felt that a female
physician would be preferable, but others said that it would not
make a difference.

Technical Challenges
Beyond the aforementioned challenges to attendance, call
challengesreported by both participants and moderatorsincluded
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difficulty hearing voices and recordings. The dialing platform
used for the group calls had audible calling soundswhen dialing
and redialing if the participants dropped off the call. These
sounds caused disturbances in the ongoing live discussion and
the educational audio, thus interrupting the presentation. The
group callsalso suffered from significant network issues, which
resulted in dropped callsand unclear audio. In addition, children
were sometimes heard crying in the background when the
women were unmuted and asking questions.

Other Lessons L earned

M oderators noted that fostering connection between participants
felt challenging and suggested that beginning the group calls
in late pregnancy could help the women form relationships
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before the busy early postnatal period. In addition, moderators
felt that including women who were both primi- and multiparous
in the intervention added depth to the conversation as
multiparous women could provide additional support and
mentorship to primiparous women.

Design Decisionsfor Pilot Phase 2

The aforementioned findings and other considerations relevant
to design decisions for formalizing the next iteration of the
MeSSSSage intervention were reviewed and discussed by the
research team. Each consideration is presented in Table 4 by
domain (participants, intervention, and participation and
engagement), including the options considered, decisions made,
and summary rationale.
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Table4. Intervention design for Maa Shishu Swasthya Sahayak Samooh (maternal and child health support group) pilot intervention, phase 2.

Domain and attributes

Options

Decision

Summary rationale

Participants

Selection criteria: parity

Selection criteria: birth
mode

Sdlection criteria allow-
ing other individuals to
participate

Intervention

Timing of recruitment
and intervention

Group size

Frequency of group
cals

Group call length

Primiparousonly vsboth prim-
iparous and multiparous

Separate groups by birth mode
(vaginal and cesarean) vs
keeping them together

Limit to women only vs allow-
ing or encouraging othersto at-
tend; consider attendee gender

Recruit and begin intervention
antenatally vs postpartum or
recruit women antenatally and
begin intervention in the early
postpartum period

12 to 20 participants per group

Weekly, twice per week, every
2 weeks, monthly

Between 20 to 60 minutes

Prioritize primiparous women but
alow some multiparous women

Maintain al participants together
regardless of birth mode

Discourage but not prohibit others
besides women from attending

Recruit antenatally (28-32 weeks);
hold 2 antenatal sessions (at approx-
imately 32 weeks and 36 weeks)
with 6 months of weekly postpartum
sessions starting at 39 weeks; keep
groups together regardless of birth
date

Target 20 participants per group

2 antenatal sessions and weekly
postpartum sessions

Target 20 minutes, allow up to 60
minutes

The intervention is likely to be more impactful
for first-time parents, but optimally facilitating
discussion requiresalarge enough group. Multi-
parous participants may play an important role
in sharing experiences and facilitating group
discussion because of their experience.

Women with cesarean birth have unique early
postpartum recovery needs; however, with our
decision to start the intervention antenatally to
increase group cohesiveness, further reshuffling
of groups based on birth mode would be detri-
mental. An extra session for cesarean births
could be added.

Prioritizing privacy and confidentiality is key.
Various family members attended some group
sessions and perspectives were mixed; some
were open to others attending; however, approx-
imately half reported discomfort with non—group
members on the calls, particularly men. Moder-
atorsfet that husband attendees asked important
questions that contributed to the group discus-
sion. An extrasession that includes husbands or
family members could be added.

Recruiting participants and initiating the groups
antenatally provides the opportunity for partici-
pants to build rapport and relationships before
the postpartum period, which may be more hec-
tic. Inclusion of 2 groups antenatally allows for
the promotion of health-promoting antenatal and
birth practices. These benefits outweigh the dis-
advantages of the wider range in birth date and
infant age possible within each group. A small
number of participantswill be expected to leave
the groups because of severe maternal or
neonatal complications.

Pilot group size ranged from 7 to 12. We were
initially concerned that too many people per
group would overwhelm the sessions. However,
attrition reduced the number of participants per
session. Larger groups can accommodate any
reductions in group attendance associated with
antenatal recruitment and attrition.

Participants endorsed group calls twice per
week; however, we anticipated feasibility con-
cernsand eventual attrition with thisintervention
burden. A predictable weekly scheduleroutinizes
the calls. We prioritized some antenatal engage-
ment to build group familiarity before birth and
meet some antenatal health education needs.

Previous educational information dissemination
helps calls focus on group discussion. The
women seemed to drop-off with longer calls.
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Domain and attributes Options

Decision

Summary rationale

Distribution of educa-  Live sharing of educational

tional information material vs dissemination of
recorded content before the
group call

Moderators Physicians vs midlevel health
professionals

Connectingtothegroup Have network call out vspartic-
call ipant callsin to network or IVR

SM S text messaging All vs some groups with SMS
chat group text messaging chat group

Phonetype (overal and Include only smartphones vs
across groups) only feature phones vs both

Participation and engagement

Building relationships  Earlier recruitment; use of intro-
ductions and i cebreakers; facil-
itation of WhatsApp group for
better group cohesion

and participation

Privacy Use names vs anonymous, pri-
vacy reminders; disclose other
listeners; allow for call record-
ing or not; provide earphones

Participation mecha Raise hand viapressing anum-

nism ber vs being unmuted all the
time; calling on participants vs
natural flow

Distribute educational materia be-
foregroup callsthrough short audio
recordings; callswill include brief
educational highlights

Community health officers, includ-
ing nurse midwives or community
physicians, with some specialist
support

Network calls out to participants

All participants with WhatsA pp-ca-
pable phones will be added to the
SM S text messaging chat group.

Include both, mix groups where ap-
propriate

Highlight privacy of the group; in-
corporateicebreakersinto each ses-
sion; recruit earlier (during antenatal
care)

Use the women's first names and
ask how they want to be addressed;
do not allow participants to record
discussions without permission

First focus on promoting sponta-
neous discussion via unmuting all
and then move to calling on people
as needed

Educational material on the call and viarecord-
ings was acceptable; however, participant drop-
off was higher on longer calls. Prerecorded au-
diosallow for educational content to be accessed

viaan app (smartphone users) and viaan IVR?
system (feature phone users). Moving this edu-
cation outside of the group discussion shortens
the meetings, which may reduce barriersto full
attendance and transitions within the group dis-
cussion.

Midlevel health professionals balance training
and skills required for the moderator role and
resource use, and they typically have high tech-
nological literacy. Use of theseindividuals as
primary moderators with access to specialists
for complex concernsis likely to be a scalable
approach. Specidists will be featured on afew
cals.

This approach does not require the women to
initiate the call, poses the lowest cost to women
(no cost), and it does not exclude feature phone
users. We have identified an alternative dialing
platform that minimizesthe disruptions observed
in pilot phase 1 (ie, dialing sounds and other
audio issues).

Some women did not have their own phone and
were unwilling to accept a phone from the re-
search team. This could challenge participation
in this component of the intervention for these
women, and participation in the SM S text mes-
saging chat group using a shared phone results
in privacy concerns. Text chat groups will be
facilitated by intervention moderators.

Although access to smartphones isincreasing
rapidly across India, vulnerable women who
may benefit more from intervention participation
arelesslikely to have smartphones. Maintaining
both phone types in the intervention is more
complicated but more scalable.

Increasing group engagement is atop priority
of our intervention with our strong focus on so-
cial support. Improving participation and group
dynamics requires a multi-pronged approach.

Thereisan inherent tension between respecting
privacy and confidentiality and building relation-
ships within the group. Our moderators will
prioritize the comfort level of each group’s par-
ticipants. Where participants are interested in
recording group discussions for sharing with
others, thiswill only be alowed with permission
from the full group.

Ensuring that group discussions participation is
easy for our participants while limiting external
noise that may distract or make it hard to hear.
We will integrate more structured opportunities
for building group cohesion to promote comfort
with discussion.

3 VR: interactive voice response.
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Discussion

Principal Findings

Overall, MeSSSSage proved to be a highly acceptabl e approach
to provide information and social support to this hard-to-reach
and undersupported popul ation—postnatal womeninrura India.
However, sustaining participation over time and fostering group
interactions was difficult because of 2 primary challenges. The
first wastechnological, where our preliminary mHealth platform
had many issues related to network connection and audible
dialing of the back-end program. The second was due to
sociocultural factors related to women’s comfort and cultural
norms around sharing personal experiences with other women
and interacting with physicians given the hierarchical social
structures. These 2 challenges are common in mHealth [47] and
are addressabl e through continuous improvement of the design
of MeSSSSage; the goa of this phase 1 pilot was to identify
such challenges.

To address technology-related challenges, we have outsourced
the management of group callsto acloud-based service provider.
Given global server access, such providers are able to
circumvent the reliability issues we experienced with local
network providers by supplying a panel to hold internet-based
caling. In our preliminary tests with this service, none of the
previously occurring bothersome network and technological
issues arose. We aso engaged a reputed interactive voice
response service provider for prerecorded educational content
dissemination and developed an app for smartphone users,
enabling improved accessto educational content for both feature
and smartphone users.

To address the second set of challenges as a result of
interpersona interactions, we are adapting our intervention
model in several ways. First, instead of recruiting women
immediately after giving birth, we will recruit them during late
pregnancy and hold 2 group sessions prenatally. Thiswill alow
women within the same group to get to know each other before
they give birth, before they are managing a newborn infant and
recovering from childbirth. We will aso integrate more
icebreakers, get-to-know-you games, and discussion starters
into each session, which should help group members get to
know each other and become more comfortable interacting.
Finaly, although feedback on husbands participation was
mixed, with some women supporting their participation and
others feeling uncomfortable with their involvement, we have
decided to not alow husbands to participate to increase the
comfort of all participants. Although we realize that we cannot
forcibly exclude husbands given the mobile nature of the
intervention and because houses may be small and phones
shared, we will encourage husbands to alow the women to
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participate on their own given the personal nature of pre- and
postnatal concerns. Other recent research on gender dynamics
around phone use in India has highlighted the role of husbands
as gatekeepers to women’s phone use, especially when phones
are shared [48]. We will carefully monitor intervention
implementation to ensure that exclusion of husbands from the
intervention does not lead to increases in intimate partner
violence or other relationship issues and explore future
opportunities for formal engagement of husbands in similar
interventions. Finaly, although many women said that they
liked the sessions being moderated by physicians, the moderators
in the pilot and other team members felt that this might hinder
women's comfort talking because of the culture of respect
around hierarchy [49]. We also hypothesized that part of the
reason why the women said that they liked having physicians
asmoderators wasthat that wasthe only type of moderator they
were exposed to and because of the potential for socia
desirability bias given that the moderators and other research
team members were all from the same institution. Therefore,
we will incorporate midlevel health care providers as regular
intervention moderators but will invite
obstetrician-gynecologists and pediatricians to attend certain
onsto respond to participant questionsand provide advice.
Our selection of community health officers for this role is
supported by their primary roles within Ayushman Bharat, the
flagship scheme of the Government of India to achieve
comprehensive universal health coverage, and the National
Digital Health Mission [50,51]. We will aso ensure that all
moderators are women.

Conclusions

Thefindings of thisstudy support the MeSSSSage intervention’'s
unique combination of group-based care and mHealth
approachesfor improving postnatal health in ageography where
significant cultural and logistical barriers exist to completing
the continuum of perinatal care as an innovative and promising
approach for improving both maternal and neonatal health. The
importance of mHealth interventions such as ours, which can
successfully provide information and social support without
in-person interactions, was also emphasized by the COVID-19
pandemic context in which we piloted our intervention. The
revisions to overcome the primary challenges and other
considerations will be implemented in the next pilot test of the
MeSSSSage intervention. Our second intervention pilot will
incorporate continued assessment of intervention feasibility and
acceptability aswell as preliminary assessment of effectiveness
in preparation for robust effectiveness testing in subsegquent
research, asindicated. Ultimately, we seek to support the health
and well-being of postpartum women and their infantsin South
Asia and beyond through the development of efficient,
acceptable, and effective intervention strategies.

The authors greatly appreciate their research participants who engaged with the pilot intervention and shared their experiences
and perspectives on how to improve the working intervention strategy and their intervention moderators for their excellent work
implementing and iterating their intervention. The authors thank the local senior medical officer and their medical staff, including
the accredited socia health activists and auxiliary nurse midwives, for their support and facilitation of their research activities at
the public health facilities and the field staff for successful data collection. They would like to acknowledge Ms Deepmala

https://formative.jmir.org/2022/6/e34087

JMIR Form Res 2022 | vol. 6 | iss. 6 | €34087 | p. 12
(page number not for citation purposes)


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

JMIR FORMATIVE RESEARCH El Ayadi et d

Buddhijaand Mr Naveen Mutiyal for providing support for data management and Ms Mata Devi for coordinating and providing
administrative support between the various collaborators. The authors al so appreciate the University of California, San Francisco
Bixby Early Career Investigators Works in Progress seminar participants, who provided feedback on the initial drafts of this
manuscript. This study was funded by the Eunice Kennedy Shriver National Institute of Child Health and Human Devel opment
of the US National Ingtitutes of Health (R21HD101786); the University of California, San Francisco Research Evaluation &
Allocation Committee; and the Scheme for Promotion of Academic and Research Collaboration of the Government of India
Ministry of Education (Project ID 668). The funders had no role in the study design, data collection and analysis, decision to
publish, or preparation of the manuscript.

Conflictsof Interest
None declared.

Multimedia Appendix 1

Technology development.
[DOCX File, 13 KB-Multimedia Appendix 1]

References

1.  Nationa Family Health Survey. International Institute for Population Sciences. URL: https://www.iipsindia.ac.in/content/
nfhs-project [accessed 2022-04-28]

2. Sample registration system (SRS)-special bulletin on maternal mortality in India 2016-18. Office of the Registrar General
& Census Commissioner, India(ORGI). URL: https://censusindia.gov.in/nadalindex.php/catal 0g/34781 [accessed 2022-04-29]

3.  The 17 Goals. United Nations Department of Economic and Social Affairs. Sustainable Development. 2015. URL: https:/
/sdgs.un.org/goals [accessed 2022-04-29]

4. ChmielewskaB, Barratt I, Townsend R, Kaafat E, van der Meulen J, Gurol-Urganci |, et al. Effects of the COVID-19
pandemic on maternal and perinatal outcomes. a systematic review and meta-analysis. Lancet Glob Health 2021
Jun;9(6):€759-e772 [FREE Full text] [doi: 10.1016/S2214-109X(21)00079-6] [Medline: 33811827]

5. Postnatal care for mothers and newborns highlights from the World Health Organization 2013 guidelines. World Health
Organization USAID Maternal and Child Health Integrated Program (MCHIP). URL.: https.//www.who.int/docs/
default-source/mca-documents/nbh/brief-postnatal -care-for-mothers-and-newborns-highlights-from-the-who-2013-guidelines.
pdf [accessed 2022-04-29]

6. Fadel SA, Ram U, Morris SK, Begum R, Shet A, Jotkar R, et a. Facility delivery, postnatal care and neonatal deathsin
India: nationally-representative case-control studies. PLoS One 2015;10(10):e0140448 [ FREE Full text] [doi:
10.1371/journal.pone.0140448] [Medline: 26479476]

7.  Dixit P Dwivedi L, Gupta A. Role of maternal and child health care services on postpartum contraceptive adoption in
India. SAGE Open 2017 Sep 28;7(3) [FREE Full text] [doi: 10.1177/2158244017733515]

8. ACOG Committee Opinion No. 736: optimizing postpartum care. Obstet Gynecol 2018 May;131(5):€140-e150. [doi:
10.1097/A0G.0000000000002633] [Medline: 29683911]

9. Agawa S, CurtisS, Angeles G, Speizer |, Singh K, Thomas J. Are community health workers effective in retaining women
in the maternity care continuum? Evidence from India. BMJ Glob Health 2019;4(4):e001557 [FREE Full text] [doi:
10.1136/bmjgh-2019-001557] [Medline: 31406590]

10. Kosec K, AvulaR, Holtemeyer B, Tyagi P, Hausladen S, Menon P. Predictors of essential health and nutrition service
delivery inBihar, India: resultsfrom household and frontline worker surveys. Glob Health Sci Pract 2015 Jun 17;3(2):255-273
[FREE Full text] [doi: 10.9745/GHSP-D-14-00144] [Medline: 26085022]

11. Syed U, KhadkaN, Khan A, Wall S. Care-seeking practices in South Asia: using formative research to design program
interventionsto save newborn lives. J Perinatol 2008 Dec;28 Suppl 2:S9-13. [doi: 10.1038/jp.2008.165] [Medline; 19057572]

12. AdamsV, Craig S, Samen A, Bhatta S. It takes more than avillage: building a network of safety in Nepal's mountain
communities. Matern Child Health J 2016 Dec;20(12):2424-2430. [doi: 10.1007/s10995-016-1993-1] [Medline: 27048434]

13. LewisS, LeeA, SimkhadaP. Therole of husbandsin maternal health and safe childbirth in rural Nepal: aqualitative study.
BMC Pregnancy Childbirth 2015 Aug 04;15(1):162 [FREE Full text] [doi: 10.1186/s12884-015-0599-8] [Medline: 26239123]

14. Sudhinaraset M, Beyeler N, Barge S, Diamond-Smith N. Decision-making for delivery location and quality of care among
slum-dwellers: a qualitative study in Uttar Pradesh, India. BMC Pregnancy Childbirth 2016 Jul 07;16(1):148 [FREE Full
text] [doi: 10.1186/s12884-016-0942-8] [Medline: 27387024]

15. ShuklaR. ICE 360 (2016) survey: household survey of Indian consumer economy and consumer environment. Research
Gate. 2016. URL : https.//www.researchgate.net/project/
| CE-360-2016-Survey-Househol d-Survey-of -1ndian-Consumer-Economy-and-Consumer-Environment [accessed 2022-05-23]

https:/formative.jmir.org/2022/6/€34087 JMIR Form Res 2022 | vol. 6 | iss. 6 | €34087 | p. 13
(page number not for citation purposes)

RenderX


https://jmir.org/api/download?alt_name=formative_v6i6e34087_app1.docx&filename=fa23f836f23bfb14172c143842645130.docx
https://jmir.org/api/download?alt_name=formative_v6i6e34087_app1.docx&filename=fa23f836f23bfb14172c143842645130.docx
https://www.iipsindia.ac.in/content/nfhs-project
https://www.iipsindia.ac.in/content/nfhs-project
https://censusindia.gov.in/nada/index.php/catalog/34781
https://sdgs.un.org/goals
https://sdgs.un.org/goals
https://linkinghub.elsevier.com/retrieve/pii/S2214-109X(21)00079-6
http://dx.doi.org/10.1016/S2214-109X(21)00079-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33811827&dopt=Abstract
https://www.who.int/docs/default-source/mca-documents/nbh/brief-postnatal-care-for-mothers-and-newborns-highlights-from-the-who-2013-guidelines.pdf
https://www.who.int/docs/default-source/mca-documents/nbh/brief-postnatal-care-for-mothers-and-newborns-highlights-from-the-who-2013-guidelines.pdf
https://www.who.int/docs/default-source/mca-documents/nbh/brief-postnatal-care-for-mothers-and-newborns-highlights-from-the-who-2013-guidelines.pdf
https://dx.plos.org/10.1371/journal.pone.0140448
http://dx.doi.org/10.1371/journal.pone.0140448
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26479476&dopt=Abstract
https://dx.plos.org/10.1371/journal.pmed.1001940
http://dx.doi.org/10.1177/2158244017733515
http://dx.doi.org/10.1097/AOG.0000000000002633
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29683911&dopt=Abstract
https://gh.bmj.com/lookup/pmidlookup?view=long&pmid=31406590
http://dx.doi.org/10.1136/bmjgh-2019-001557
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31406590&dopt=Abstract
http://www.ghspjournal.org/cgi/pmidlookup?view=long&pmid=26085022
http://dx.doi.org/10.9745/GHSP-D-14-00144
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26085022&dopt=Abstract
http://dx.doi.org/10.1038/jp.2008.165
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19057572&dopt=Abstract
http://dx.doi.org/10.1007/s10995-016-1993-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27048434&dopt=Abstract
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/s12884-015-0599-8
http://dx.doi.org/10.1186/s12884-015-0599-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26239123&dopt=Abstract
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/s12884-016-0942-8
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/s12884-016-0942-8
http://dx.doi.org/10.1186/s12884-016-0942-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27387024&dopt=Abstract
https://www.researchgate.net/project/ICE-360-2016-Survey-Household-Survey-of-Indian-Consumer-Economy-and-Consumer-Environment
https://www.researchgate.net/project/ICE-360-2016-Survey-Household-Survey-of-Indian-Consumer-Economy-and-Consumer-Environment
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH El Ayadi et d

16.

17.

18.

19.

20.

21

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

Marcolino MS, OliveiraJA, D'Agostino M, Ribeiro AL, Alkmim MB, Novillo-Ortiz D. Theimpact of mHealth interventions:
systematic review of systematic reviews. IMIR Mhealth Uhealth 2018 Jan 17;6(1):e23 [FREE Full text] [doi:
10.2196/mhesalth.8873] [Medline: 29343463]

von Salmuth V, Brennan E, Kerac M, McGrath M, Frison S, Lelijveld N. Maternal-focused interventions to improve infant
growth and nutritional statusin low-middleincome countries: asystematic review of reviews. PLoS One 2021;16(8):e0256188
[EREE Full text] [doi: 10.1371/journal.pone.0256188] [Medline: 34407128]

Ashford MT, Olander EK, RoweH, Fisher JR, Ayers S. Feasibility and acceptability of aweb-based treatment with telephone
support for postpartum women with anxiety: randomized controlled trial. IMIR Ment Health 2018 Apr 20;5(2):e19 [FREE
Full text] [doi: 10.2196/mental.9106] [Medline: 29678804]

Hussain T, Smith P, Yee LM. Mobile phone-based behavioral interventions in pregnancy to promote maternal and fetal
health in high-income countries: systematic review. IMIR Mhealth Uhealth 2020 May 28;8(5):€15111 [FREE Full text]
[doi: 10.2196/15111] [Medline: 32463373]

Munro S, Hui A, SalmonsV, Solomon C, Gemmell E, Torabi N, et al. SmartMom text messaging for prenatal education:
aqualitative focus group study to explore Canadian women's perceptions. JIMIR Public Health Surveill 2017 Mar 07;3(1):e7
[FREE Full text] [doi: 10.2196/publichealth.6949] [Medline: 28174149]

van den Heuvel JF, Groenhof TK, Veerbeek JH, van Solinge WW, Lely AT, Franx A, et a. eHealth as the next-generation
perinatal care: an overview of the literature. JMed Internet Res 2018 Jun 05;20(6):€202 [EREE Full text] [doi:
10.2196/jmir.9262] [Medline: 29871855]

JoY, LeFevre AE, Healy K, Singh N, Alland K, Mehra S, et al. Costs and cost-effectiveness analyses of mMCARE strategies
for promoting care seeking of maternal and newborn health servicesin rural Bangladesh. PLoS One 2019;14(10):e0223004
[EREE Full text] [doi: 10.1371/journal.pone.0223004] [Medline: 31574133]

Mangham-JefferiesL, Pitt C, Cousens S, Mills A, Schellenberg J. Cost-effectiveness of strategiesto improve the utilization
and provision of maternal and newborn health carein low-income and lower-middl e-income countries: asystematic review.
BMC Pregnancy Childbirth 2014 Jul 22;14:243 [FREE Full text] [doi: 10.1186/1471-2393-14-243] [Medline: 25052536]
Dol J, Richardson B, Murphy GT, Aston M, McMillan D, Campbell-Yeo M. Impact of mobile health interventions during
the perinatal period on maternal psychosocia outcomes: a systematic review. JBI Evid Synth 2020 Jan;18(1):30-55. [doi:
10.11124/JBISRIR-D-19-00191] [Medline: 31972680]

Zhou C, HuH, Wang C, Zhu Z, Feng G, Xue J, et a. The effectiveness of mHealth interventions on postpartum depression:
a systematic review and meta-analysis. J Telemed Telecare 2022 Mar;28(2):83-95. [doi: 10.1177/1357633X20917816]
[Medline: 32306847]

Manandhar DS, Osrin D, Shrestha BP, Mesko N, Morrison J, Tumbahangphe KM, Members of the MIRA Makwanpur
trial team. Effect of a participatory intervention with women's groups on birth outcomes in Nepal: cluster-randomised
controlled trial. Lancet 2004;364(9438):970-979. [doi: 10.1016/S0140-6736(04)17021-9] [Medline: 15364188]
Cunningham SD, Lewis JB, Thomas JL, Grilo SA, Ickovics JR. Expect With Me: development and evaluation design for
aninnovative model of group prenatal careto improve perinatal outcomes. BM C Pregnancy Childbirth 2017 May 18;17(1):147
[FREE Full text] [doi: 10.1186/s12884-017-1327-3] [Medline: 28521785]

Cidlaghi B, Heise L. Theory and practice of social norms interventions: eight common pitfalls. Global Health 2018 Aug
17;14(1):83 [FREE Full text] [doi: 10.1186/s12992-018-0398-x] [Medline: 30119638]

Hajimiri K, Shakibazadeh E, Mehrizi AA, Shabbidar S, Sadeghi R. The impact of general health and socia support on
health promoting lifestyle in the first year postpartum: the structural equation modelling. Electron Physician 2018 Jan
25;10(1):6231-6239 [FREE Full text] [doi: 10.19082/6231] [Medline: 29588825]

IwataH, Mori E, Sakajo A, Aoki K, Maehara K, Tamakoshi K. Course of maternal fatigue and its associated factors during
the first 6 months postpartum: a prospective cohort study. Nurs Open 2018 Apr;5(2):186-196 [ FREE Full text] [doi:
10.1002/nop2.130] [Medline: 29599994]

Negron R, Martin A, Almog M, Balbierz A, Howell EA. Social support during the postpartum period: mothers views on
needs, expectations, and mobilization of support. Matern Child Health J 2013 May;17(4):616-623 [EREE Full text] [doi:
10.1007/s10995-012-1037-4] [Medline: 22581378]

Shrestha S, Adachi K, Petrini MA, Shrestha S. Factors associated with post-natal anxiety among primiparous mothersin
Nepal. Int Nurs Rev 2014 Sep;61(3):427-434. [doi: 10.1111/inr.12118] [Medline: 25039801]

Grassley JS. Adolescent mothers' breastfeeding social support needs. JObstet Gynecol Neonatal Nurs 2010;39(6):713-722.
[doi: 10.1111/j.1552-6909.2010.01181.x] [Medline: 20880051]

Reid KM, Taylor MG. Social support, stress, and maternal postpartum depression: acomparison of supportive relationships.
Soc Sci Res 2015 Nov;54:246-262. [doi: 10.1016/j.ssresearch.2015.08.009] [Medline: 26463547]

GarciaER, Yim IS. A systematic review of concepts related to women's empowerment in the perinatal period and their
associations with perinatal depressive symptoms and premature birth. BMC Pregnancy Childbirth 2017 Nov 08;17(Suppl
2):347 [EREE Full text] [doi: 10.1186/s12884-017-1495-1] [Medline: 29143635]

Hale N, Picklesimer AH, Billings DL, Covington-Kolb S. The impact of Centering Pregnancy Group Prenatal Care on
postpartum family planning. Am JObstet Gynecol 2014 Jan;210(1):50.e1-50.e7. [doi: 10.1016/].8/09.2013.09.001] [Medline:
24018309]

https:/formative.jmir.org/2022/6/€34087 JMIR Form Res 2022 | vol. 6 | iss. 6 | €34087 | p. 14

(page number not for citation purposes)


https://mhealth.jmir.org/2018/1/e23/
http://dx.doi.org/10.2196/mhealth.8873
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29343463&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0256188
http://dx.doi.org/10.1371/journal.pone.0256188
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34407128&dopt=Abstract
https://mental.jmir.org/2018/2/e19/
https://mental.jmir.org/2018/2/e19/
http://dx.doi.org/10.2196/mental.9106
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29678804&dopt=Abstract
https://mhealth.jmir.org/2020/5/e15111/
http://dx.doi.org/10.2196/15111
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32463373&dopt=Abstract
https://publichealth.jmir.org/2017/1/e7/
http://dx.doi.org/10.2196/publichealth.6949
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28174149&dopt=Abstract
https://www.jmir.org/2018/6/e202/
http://dx.doi.org/10.2196/jmir.9262
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29871855&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0223004
http://dx.doi.org/10.1371/journal.pone.0223004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31574133&dopt=Abstract
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/1471-2393-14-243
http://dx.doi.org/10.1186/1471-2393-14-243
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25052536&dopt=Abstract
http://dx.doi.org/10.11124/JBISRIR-D-19-00191
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31972680&dopt=Abstract
http://dx.doi.org/10.1177/1357633X20917816
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32306847&dopt=Abstract
http://dx.doi.org/10.1016/S0140-6736(04)17021-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15364188&dopt=Abstract
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/s12884-017-1327-3
http://dx.doi.org/10.1186/s12884-017-1327-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28521785&dopt=Abstract
https://globalizationandhealth.biomedcentral.com/articles/10.1186/s12992-018-0398-x
http://dx.doi.org/10.1186/s12992-018-0398-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30119638&dopt=Abstract
http://europepmc.org/abstract/MED/29588825
http://dx.doi.org/10.19082/6231
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29588825&dopt=Abstract
https://doi.org/10.1002/nop2.130
http://dx.doi.org/10.1002/nop2.130
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29599994&dopt=Abstract
http://europepmc.org/abstract/MED/22581378
http://dx.doi.org/10.1007/s10995-012-1037-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22581378&dopt=Abstract
http://dx.doi.org/10.1111/inr.12118
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25039801&dopt=Abstract
http://dx.doi.org/10.1111/j.1552-6909.2010.01181.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20880051&dopt=Abstract
http://dx.doi.org/10.1016/j.ssresearch.2015.08.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26463547&dopt=Abstract
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/s12884-017-1495-1
http://dx.doi.org/10.1186/s12884-017-1495-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29143635&dopt=Abstract
http://dx.doi.org/10.1016/j.ajog.2013.09.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24018309&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH El Ayadi et d

37.

38.

39.

40.

41.

42.

43.

45,

46.

47.

48.

49,

50.

51.

Shakespear K, Waite PJ, Gast J. A comparison of health behaviors of women in centering pregnancy and traditional prenatal
care. Matern Child Health J 2010 Mar;14(2):202-208. [doi: 10.1007/s10995-009-0448-3] [Medline: 19184385]

Carlson NS, Lowe NK. CenteringPregnancy: a new approach in prenatal care. MCN Am J Matern Child Nurs
2006;31(4):218-223. [doi: 10.1097/00005721-200607000-00004] [Medline: 16940816]

Eluwa GI, Adebajo SB, Torpey K, Shittu O, Abdu-Aguye S, Pearlman D, et al. The effects of centering pregnancy on
maternal and fetal outcomesin northern Nigeria; a prospective cohort analysis. BMC Pregnancy Childbirth 2018 May
11;18(1):158 [FREE Full text] [doi: 10.1186/s12884-018-1805-2] [Medline: 29751797]

Trotman G, Chhatre G, DaroliaR, TeferaE, Damle L, Gomez-Lobo V. The effect of centering pregnancy versustraditional
prenatal care models on improved adolescent health behaviorsin the perinatal period. J Pediatr Adolesc Gynecol 2015
Oct;28(5):395-401. [doi: 10.1016/j.jpag.2014.12.003] [Medline: 26233287]

Selvarg) R, Ramakrishnan J, Sahu SK, Kar SS, Laksham KB, Premarajan KC, et al. High prevalence of anemia among
postnatal mothersin Urban Puducherry: a community-based study. J Family Med Prim Care 2019 Aug;8(8):2703-2707
[FREE Full text] [doi: 10.4103/jfmpc.jfmpc_386_19] [Medline: 31548960]

National Family Health Survey - 4 2015 -16: State Fact Sheet Punjab. International Institute for Population Sciences. URL:
http://rchiips.org/nfhs/pdf/NFHSA/PB_FactSheet.pdf [accessed 2022-04-29]

Sidhu TK, Coonar PP. Contraceptive usage and awareness among postpartum mothers in urban field practice area of a
tertiary hospital. Indian J Community Health 2015;27(1):139-142 [FREE Full text]

Upadhyay RP, Chowdhury R, Salehi A, Sarkar K, Singh SK, Sinha B, et al. Postpartum depression in India: a systematic
review and meta-analysis. Bull World Health Organ 2017 Oct 01;95(10):706-17C [FREE Full text] [doi:
10.2471/BLT.17.192237] [Medline: 29147043]

Michie S, Johnston M, Francis J, Hardeman W, Eccles M. From theory to intervention: mapping theoretically derived
behavioural determinants to behaviour change techniques. Applied Psychol Int Rev-Psychologie Appliquee-Revue
Internationale 2008 Oct;57(4):660-680. [doi: 10.1111/j.1464-0597.2008.00341.x]

Michie S, van Stralen MM, West R. The behaviour change wheel: anew method for characterising and designing behaviour
changeinterventions. Implement Sci 2011 Apr 23;6:42 [FREE Full text] [doi: 10.1186/1748-5908-6-42] [Medline: 21513547]
Gurupur VP, Wan TT. Challenges in implementing mHealth interventions: atechnical perspective. Mhealth 2017;3:32
[FREE Full text] [doi: 10.21037/mhealth.2017.07.05] [Medline: 28894742]

Hersh S, Nair D, Komaragiri PB, Adlakha RK. Patchy signals: capturing women's voices in mobile phone surveys of rural
India. BMJ Glob Health 2021 Sep;6(Suppl 5):€005411 [FREE Full text] [doi: 10.1136/bmjgh-2021-005411] [Medline:
34475116]

ClaramitaM, Nugraheni MD, van Dalen J, van der Vleuten C. Doctor-patient communication in Southeast Asia: adifferent
culture? Adv Health Sci Educ Theory Pract 2013 Mar 8;18(1):15-31 [FREE Full text] [doi: 10.1007/s10459-012-9352-5]
[Medline: 22314942]

Induction training module for community health officers. National Health Systems Resource Centre. URL: http://www.
nrhmorissa.gov.in/writereaddata/Upl oad/Documents/I nduction%20Trai ning%20M odul €%620f or%20CHOs. pdf [accessed
2022-05-18]

Desai S, Bishnoi RK, Punjot P. Community health officer: the concept of mid-level health care providers. Int J Community
Med Public Health 2020 Mar 26;7(4):1610. [doi: 10.18203/2394-6040.ijcmph20201483]

Abbreviations

ANM: auxiliary nurse midwife

IDI: in-depth interview

MeSSSSage: Maa Shishu Swasthya Sahayak Samooh (maternal and child health support group)
mHealth: mobile health

Edited by A Mavragani; submitted 09.10.21; peer-reviewed by J Dol, N Sabyj; commentsto author 17.01.22; revised version received
12.04.22; accepted 18.04.22; published 29.06.22

Please cite as.

El Ayadi AM, Duggal M, Bagga R, Singh P, Kumar V, Ahuja A, Kankaria A, Hosapatna Basavarajappa D, Kaur J, Sharma P, Gupta
S Pendse RS Wil L, Svendeman D, Diamond-Smith NG

A Mobile Education and Social Support Group Intervention for Improving Postpartum Health in Northern India: Development and
Usability Sudy

JMIR Form Res 2022; 6(6): 34087

URL: https://for mative.jmir.org/2022/6/e34087

doi: 10.2196/34087

PMID:

https:/formative.jmir.org/2022/6/€34087 JMIR Form Res 2022 | vol. 6 | iss. 6 | €34087 | p. 15

RenderX

(page number not for citation purposes)


http://dx.doi.org/10.1007/s10995-009-0448-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19184385&dopt=Abstract
http://dx.doi.org/10.1097/00005721-200607000-00004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16940816&dopt=Abstract
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/s12884-018-1805-2
http://dx.doi.org/10.1186/s12884-018-1805-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29751797&dopt=Abstract
http://dx.doi.org/10.1016/j.jpag.2014.12.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26233287&dopt=Abstract
http://www.jfmpc.com/article.asp?issn=2249-4863;year=2019;volume=8;issue=8;spage=2703;epage=2707;aulast=Selvaraj
http://dx.doi.org/10.4103/jfmpc.jfmpc_386_19
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31548960&dopt=Abstract
http://rchiips.org/nfhs/pdf/NFHS4/PB_FactSheet.pdf
http:///C:/Users/user/Downloads/download.pdf
http://europepmc.org/abstract/MED/29147043
http://dx.doi.org/10.2471/BLT.17.192237
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29147043&dopt=Abstract
http://dx.doi.org/10.1111/j.1464-0597.2008.00341.x
https://implementationscience.biomedcentral.com/articles/10.1186/1748-5908-6-42
http://dx.doi.org/10.1186/1748-5908-6-42
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21513547&dopt=Abstract
https://doi.org/10.21037/mhealth.2017.07.05
http://dx.doi.org/10.21037/mhealth.2017.07.05
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28894742&dopt=Abstract
https://gh.bmj.com/lookup/pmidlookup?view=long&pmid=34475116
http://dx.doi.org/10.1136/bmjgh-2021-005411
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34475116&dopt=Abstract
http://europepmc.org/abstract/MED/22314942
http://dx.doi.org/10.1007/s10459-012-9352-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22314942&dopt=Abstract
http://www.nrhmorissa.gov.in/writereaddata/Upload/Documents/Induction%20Training%20Module%20for%20CHOs.pdf
http://www.nrhmorissa.gov.in/writereaddata/Upload/Documents/Induction%20Training%20Module%20for%20CHOs.pdf
http://dx.doi.org/10.18203/2394-6040.ijcmph20201483
https://formative.jmir.org/2022/6/e34087
http://dx.doi.org/10.2196/34087
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 FORMATIVE RESEARCH El Ayadi et d

©Alison M El Ayadi, Mona Duggal, Rashmi Bagga, Pushpendra Singh, Vijay Kumar, Alka Ahuja, Ankita Kankaria, Darshan
Hosapatna Basavarajappa, Jasmeet Kaur, Preetika Sharma, Swati Gupta, Ruchita S Pendse, Laura Weil, Dallas Swendeman,
Nadia G Diamond-Smith. Originally published in IMIR Formative Research (https://formative.jmir.org), 29.06.2022. Thisisan
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 Formative Research, is properly cited. The complete bibliographic information,
alink to the original publication on https://formative.jmir.org, aswell asthis copyright and license information must be included.

https:/formative.jmir.org/2022/6/€34087 JMIR Form Res 2022 | vol. 6 | iss. 6 | €34087 | p. 16

(page number not for citation purposes)


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

