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Abstract. Delivery of interventions through group sessions allows for in-depth discussions and creates opportunities
for groupmembers to work together to identify and solve common problems. However, low attendancemay limit impact.
We explored factors affecting attendance, active participation, and behavior change in an integrated group-based child
development andmaternal andchild health intervention inBangladesh.Community healthworkers (CHWs) facilitated two
sessions a month including material on child stimulation; water, sanitation, and hygiene; nutrition, maternal depression,
and lead exposure prevention. Sessions were conducted with 320 pregnant women and mothers with children younger
than 24 months, in 16 villages in Kishoreganj district. After 4 and 9 months of intervention, we conducted focus group
discussions and in-depth interviewswithmothers (n = 55 and n = 48) to identify determinants of attendance and behavior
change, and to examine potential for intervention scale-up. Recruiting familymembers to assist with childcare resulted in
improved attention during sessions. Adopting a storytelling format for presentation of session materials resulted in more
engaged participation during courtyard sessions. Session attendance and behavior change, especially purchasing de-
cisions, were difficult for participantswithout the support ofmale heads of the household. Selecting a rotating leader from
among the group members to remind group members to attend sessions and support CHWs in organizing the sessions
wasnot successful. Facilitating self-appraisals andplanning forwater and sanitation allowedparticipants to identify areas
for improvement and track their progress.Keydeterminants of aparticipant’sattendancewere identified, and the resulting
intervention shows promise for future implementation at scale.

INTRODUCTION

Child health, growth, and development in low- and
middle-income countries (LMICs). Millions of children
younger than 5 years in LMICs face amultitude of risks in their
environment which impact their physical and cognitive de-
velopment.1 An estimated 22% of children are born with low
birth weight,2 and 155 million children younger than 5 years
were affected by stunting in 2016, most living in Asia and
Africa.3 Many of these children grow up in environments
heavily contaminated with fecal pathogens, exposed to en-
vironmental lead,4,5 and experience limited parent–child in-
teraction and stimulation activities, which may result in poor
cognitive development and impairment in intellectual
function.6

Several focused interventions improve early child devel-
opment. Interventions encouraging mothers and adult family
members topractice responsive stimulationwith their children
improve child cognitive development.7,8 Micronutrient defi-
ciencies are a powerful individual-level predictor of child de-
velopment outcomesbeyondheight andweight,9 andmultiple
studies have demonstrated that provision of multiple micro-
nutrient supplements to pregnant women improves child birth
weight10 and child cognition through 2 years of age.11 Inter-
ventions to improve infant and young child nutrition, specifi-
cally breastfeeding and appropriate complementary feeding
interventions, have significant beneficial effects on child
development.12,13 Maternal mental health is important for

children younger than 3 years who are highly dependent on
mothers for best nutrition and stimulation practices.14

Attendance and participation in integrated group ses-
sions for child development. With the ultimate goal to im-
prove early child development in rural Bangladesh, we aimed
to develop integrated child stimulation, water, sanitation, and
hygiene (WASH); maternal and child nutrition; lead exposure
prevention; and maternal mental health intervention. We
chose to focus on group sessions because they 1) allow for in-
depth discussion of difficult topics such as maternal de-
pression; 2) build solidarity among group members15–17; 3)
create a forum for sharing of experiences, allowing group
members to work together to identify and solve common
problems; and 4) there is some evidence for impact from
group-based child stimulation interventions on child devel-
opment in prior studies,18 and they may have lower cost than
individual household visits.
Despite documented success, operational challenges

commonly occur during group session implementation, such
as poor attendance.19 Exploring determinants for attendance
at individual sessions can help improve delivery and effec-
tiveness of group sessions.20 Attendance at group sessions
depends on a variety of factors, and several strategies have
been previously documented to support higher attendance
rates. In one study, reasons for nonattendance included
scheduling the session at an inconvenient time for the par-
ticipants and holding sessions at difficult to reach locations.21

In another study, family stress hindered group session atten-
dance.19 Economic, educational, social, and health barriers
can also cause low attendance, and consequently, refresh-
ments, transportation, and childcare provided to disadvan-
taged families helped them overcome the economic barrier to
attending sessions.21 Incentives including gifts, transportation,
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free food, childcare, and monetary rewards have previously
been used as strategies to encourage parents to attend group
sessions, although these can prove costly and may not be
sustainable in low-resource settings.22

In addition to addressingbarriers to session attendance, it is
important to identify barriers to adoption of recommended
behaviors for participants who do attend the group sessions.
One potential barrier is promotion of many behavioral rec-
ommendations at the same time in a resource-constrained
setting.23 An additional barrier can be the absence of house-
hold decision-makers during the sessions. Even if the session
attendee knows how to change behavior, they may lack the
necessary decision-making autonomy to bring about change
if it involves changes in purchasing behavior or behaviors that
require input from others in the household.24 Involving
household decision-makers to identify and address barriers to
adopting behavioral recommendations is important for such
an intervention.
Engaging participants actively in sessions may promote

attendance as well as the adoption of recommended behav-
iors presented in these sessions. Group sessions may be
more engaging for the participants.25 There are several in-
tervention models incorporating group sessions. These ses-
sions require a larger time commitment by participants than
individual sessions conducted in the home, but may result in
improved outcomes. Group antenatal care (GANC) is one of
the intervention models. A study on GANC in Senegal found
that group participation may enhance opportunities to gain
knowledge, experience, and necessary skills for improved
childbirth because of its focus on relationships and nurturing
practices.26 As such, this may lead to developing trans-
formational relationships among women and their families.27

Another model is participatory women’s groups for maternal
and newborn health, actively facilitated by local women. In a
study in Nepal, women who participated in sessions of these
women’s groups were able to successfully develop various
strategies to reduce barriers of maternal and newborn care.28

This participatory intervention demonstrated that local com-
munities were capable of establishing women’s groups facil-
itated by paid local women to identify problems and
brainstorm community planning strategies to tackle these
problems.28 Reducing barriers to attend sessions during the
initial stage of the intervention implementation can increase
active participation.29 We do not have similar evidence for the
integrated intervention model discussed in this article.
TheResearch on Integration ofmaternal and child Nutrition,

Early childhooddevelopment, andWASH (RINEW) study team
developed an integrated early child development intervention
delivered through group sessions with pregnant women and
mothers of young children. The intervention included

components on child stimulation, maternal and child nutrition,
maternal depression,WASH, and prevention of lead exposure
to improve child development in a resource-limited context.
One goal of the studywas to develop strategies tomitigate the
barriers to implementation that could be applied at a larger
scale. The objective of this study was to conduct qualitative
research to explore factors affecting attendance, active par-
ticipation, and adoption of behavioral recommendations in the
RINEW group-based intervention package.

METHODS

Methods of intervention. The integrated RINEW in-
tervention was piloted in 320 households in 16 villages of the
Katiadi and Kuliarchar subdistricts of Kishoreganj district.
Each village held a total of 18 sessions, two sessions per
month, facilitated by a community health worker (CHW).
Community health workers were community members with
nine or more years of education, trained by the study team to
deliver the intervention. Before the start of the intervention,
CHWsenrolled in 8days of basic training followedby 4days of
refresher training, including trainingon tablet application.Over
the course of the intervention, CHWs received nine additional
trainings for the upcoming sessions, each of which took 2–
3 days. The training included didactic sessions, in-class
practice, and field practice. In eight villages, CHWs held 18
group sessions with neighboring women who were either
pregnant or mothers of children younger than 24 months
(group arm), and in eight other villages, CHWs alternated
group sessions and home visits (combined arm) so that each
household received both a group session and a home visit
each month (Table 1).
Participants and their children were invited to the in-

tervention sessions. All enrolled pregnant women and moth-
ers with children younger than 6 months were provided
multiple micronutrients called “Solvit-M.” Arm circumference
was used to indicate nutritional status and thus vulnerability to
other early child risk factors.30,31 Households of children
whose middle-upper arm circumference measurement was
between 11.5 cm and < 12.5 cm were selected as targeted
households to receive additional inputs including micro-
nutrients with lipid-based nutrient supplements for children
older than 6 months, pit latrines, child potties, and hand-
washing stations. Children older than 6months with amiddle-
upper arm circumference of 12.5 and above were provided
with micronutrient powders called “Pushtikona.” In addition,
all the breastfeeding mothers were provided age-specific
picture books, a soapy water bottle, and detergent packets.
Intervention sessionswere designed to be participatory and

were facilitated with pictorial cards, and included group-

TABLE 1
Phase I and phase II: description of participants’ involvement in the qualitative assessments

Group arm Combined arm

No. of
focus groups

No. of in-depth
interviews

No. of
focus groups

No. of in-depth
interviews

Phase I. First qualitative
assessment (n = 59)

High-attendance mothers 2 5 2 5
Low-attendance mothers 2 1 1 1

Phase II. Second qualitative
assessment (n = 44)

High-attendance mothers 2 0 2 0
Males 0 2 0 2
Low-attendance mothers 0 3 0 5
Targeted mothers 0 5 0 4
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based household environmental assessments and planning,
and coaching of caregiver–child interactions with age-
specific toys and picture books. Pictorial cards were used
to educate mothers on of the 10 food groups and further
assisted in engaging mothers to actively participate in the
sessions. These cards, with the support of CHWs, also
taught mothers how to detect symptoms for common
physiological changes during pregnancy and lactation, and
their possible courses of action. The main behavioral rec-
ommendations delivered in each of the intervention com-
ponents are shown in Table 2.
The intervention was designed based on previous for-

mative research on four individual components, in-
cluding psychosocial stimulation for early childhood
development,32 WASH, maternal and child nutrition33–35

adapted thinking healthy,36,25 and lead exposure
prevention.5

Methods for qualitative process evaluation. Study
design. We conducted two phases of qualitative assessments
(Table 1) to inform intervention delivery and to explore the feasi-
bility, acceptability,andscalabilityof theRINEWinterventionpackage
(Table 2). Phase 1 involved in-depth interviews and focus
group discussions during month 4 of the intervention to un-
derstand mothers’ challenges in attending the twice-monthly
sessionsandunderstanding andpracticing the recommended
behaviors. Phase 2 involved focus group discussions with
mothers and in-depth interviews with both male heads of
households and mothers following 9 months of intervention

delivery to assess perceptions of the modified intervention
package and delivery, based on the findings of phase 1.
Qualitative assessmentswereconductedby four experienced

and trained anthropologists. All individual interviews lasted less
than 60minutes, and all the focus group discussions lasted less
than 90 minutes. Interview and focus group guides were de-
velopedaccording to theobjectivesandcorresponding research
questions for each category of participants. For questions re-
lated to WASH, we developed questions corresponding to the
dimensionsand theaggregate levels in the IntegratedBehavioral
Model for Water Sanitation and Hygiene (IBM-WASH) model,37

an ecological model on WASH behavior change. To inform de-
velopment of questions on motivation and performance of
CHWs, we drew from Greenspan et al.38 and Rahman et al.39

specially Figure 1 “Framework for decision-making process in
retention and attrition of CHWs” in Rahman et al.39

Thedata collection teamused the questions in eachmodule
of the guides as the starting point in asking questions to the
participants. For the in-depth interviews, a single interviewer
conducted the interview. For the focus group discussions,
two–three data collection team members were involved in
facilitation, note taking, and ensuring the comfort of partici-
pants. These are examples of questions included in the guides
for the semi-structured interviews:

1. Have you shared any of the messages that you learned
from the sessions with any of your neighbors or relatives?
Which ones?

TABLE 2
Pilot intervention content on child stimulation; maternal and child health and nutrition; water, sanitation, and hygiene (WASH); maternal mental
health; and prevention of lead exposure
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2. If you were asked to share one activity or message with a
mother who had not participated in the program, which
activity or message would you share? Why?

3. Do you have any advice on how the program can be im-
proved for other parents who participate at a later date?

4. What benefits did you get by practicing these recom-
mended behaviors/activities? (Probe for each intervention
component, e.g., preparing and using soapy water bottle,
washing hands with soap on several key times, latrine im-
provement, food storage, and lead protection)

5. Have you noticed any changes in you and your child?What
are the changes?

First qualitative assessment. We conducted seven focus
group discussions (at least six participants in each) with 43
mothers to identify the challenges to attending and partici-
pating in group sessions and home visits (Table 1). Partici-
pants were stratified by group and combined arm, and high
and low intervention exposure, based on the number of ses-
sions attended. High exposure was categorized as having
attended most of the sessions (80%), and low-exposure
participants attended few or no sessions (20% or less). We
stratified on exposure to understand the barriers and facilita-
tors to regularly attending and participating in the intervention
sessions. We assessed the understanding, acceptability, and
feasibility of the behavioral recommendations promoted in the
integrated package and participant’s barriers to attending
group sessions (Table 3). In the combined arm,we additionally
identified the benefits and challenges to attending and par-
ticipating in group sessions compared with home visits.
Weconducted in-depth interviewswith 12mothers (Table 1)

to assess the same factors for each of the components in
further detail. In each intervention arm, five interviews were
conducted with high-exposure mothers and one interview for
low-exposure mothers (Table 1). We refined the intervention
based on the findings of the first qualitative assessment.
Second qualitative assessment. We conducted a second

qualitative assessment in the final month (month 9) of the in-
tervention. We assessed participants’ experiences, barriers,
and facilitators in adopting behavioral recommendations and

attending group sessions and home visits. We conducted
focus groups with 27 mothers and individually interviewed 17
mothers and four fathers or grandfathers to gain further details
for each intervention component (Table 1). Questions in the
second phase centered on asking about the modifications
that had been implemented: 1) participants’ experience of the
intervention content presented in a storytelling format, 2)
participants’ experience bringing family members for child-
care assistance during the session, 3) participants’perception
of incorporating household decision-makers into group dis-
cussions, 4) participants’ perception of the new household
environmental assessment and planning component, and 5)
participants’ experiences serving as a group leader and sup-
porting CHWs’ session organization.
Qualitative data analysis. All interviews and group discus-

sions were conducted in Bengali (Bangla), the national lan-
guageof Bangladesh.We recorded all data and renamedeach
according to the type of participant and the type of tools ap-
plied, and de-identified the data. We conducted manual
coding of the data. This qualitative sub-study, being part of a
larger impact study, was conducted under an objectivist
epistemology. We followed the definition and dimensions of
trustworthiness described inKrefting.40 The strategies thatwe
followed to establish trustworthiness included prolonged and
varied field experience by the qualitative interviewers, sampling
at different points during implementation of the intervention
(month 4 and 9), member checking by sharing analysis results
with CHWs, and triangulation of qualitative findings from inter-
views, focusgroups, andvarious typesofparticipants (pregnant
women, mothers, and household decision-makers). We prac-
ticed reflexivity duringmeetings of the qualitative team with the
study investigators, reflecting on the lens that the interviewers
and analysts brought to their work, based on their social class,
education and training, and professional identities.
Focus group discussions and in-depth interviews were

documented with an audio recorder and handwritten notes,
and transcribed verbatim from Bengali to English, paying
special attention to local terms and expressions. In addition,
handwritten field notes from informal discussions and obser-
vations were taken by the research team, as a way to record

TABLE 3
Barriers and challenges in evaluating mothers’ attendance at group sessions and practicing behavioral recommendations from group sessions

Barriers and challenges

Theme 1: Mothers and pregnant women
faced challenges in attending group
sessions

•Mothersmove to their parents’ house to deliver a child, which is sometimes
far from their home

•General concern of participant or her child becoming sick during the winter
months

• Male household members had the decision-making power to make the
decision for the mothers to attend sessions

• Sickness of mothers and child’s sickness
• Mothers move to and from their parents’ house to visit
• Conflicting time commitments necessary for household-related tasks or

harvesting with no assistance
Theme 2: Mothers and pregnant women
faced challenges during group
sessions

• Disruption from children
• Difficulty concentrating for long periods of time, especially during longer

sessions
• Unengaging material during the sessions

Theme 3: Mothers and pregnant women
faced challenges in practicing
recommended behaviors presented
during the group sessions

•Male household members hold purchasing power for sanitation hardware,
and diverse nutritious foods. Mothers and pregnant women are often
unable to invest without consent of their husbands

• Difficultly in washing hands after each of the recommended key times, as
mothers are busy with household chores or caring for their child
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unspoken yet critical observations from the sessions.41 The
toneandattitudeof respondentswasnoted. Thesenoteswere
included in the thematic analysis.
The research team met regularly during the data transcrip-

tion and translation process to discuss the best way to convey
the meaning in English. Most codes were generated before
analysis, based on the same guiding models used to develop
the field guides, namely, the IBM-WASH model,37 Rahman
et al.,39 and Greenspan et al.38 As coding proceeded, addi-
tional inductive codes were defined and applied when new
themes not covered by our guiding models emerged. The
codes encompassed barriers and facilitators for each in-
tervention component and delivery modality. Data were ana-
lyzed first using adebriefing format inwhich the research team
conducted an initial analysis by reading through transcripts
and field notes taken by interviewers,42 followed by a more
systematic thematic analysis using the deductive codes that
weregeneratedbefore data collection, aswell as any inductive
codes generated during data analysis.
Interviewers obtained both verbal and written consent from

all study participants. The study protocol was reviewed and
approved by the Ethical Review Committee of icddr,b and by
the Committee for the Protection of Human Subjects at the
University of California, Berkeley.

RESULTS

Group session attendance by mothers. The participants’
attendance was recorded on tablets at the start of each ses-
sion. We observed varied session attendance in both the
group and combined arms as shown in Table 4. Attendance
was more than 80% until session four and more than 70% for
the remainder of the sessions.
Throughout the intervention period, combined arm partici-

pants attended on average one more session (group atten-
dance = 14.8, mixed = 13.8), and this difference was due to
attending a higher number of home visits.
First phase of qualitative assessment. Interviews and

focus groups in the first phase were designed to understand
the acceptability and feasibility of the integrated intervention
package and participant’s barriers to attending group ses-
sions. We imposed the category of “barriers” during the

analysis. During the data collection, we were trying to un-
derstand the sequence of events that resulted in women at-
tending and participating in the group sessions, or not.
Womendid not describe or connect these eventswith any one
term, but different women in different interviews did use
Bengali-language terms such as jhamela or shomosha that
correspond to the English words difficulties or barriers. We
represent these different Bengali-language terms with the
English word barriers, but this English word includes a wide
range of experiences and concerns, that we report in this
manuscript with quotes from the women.
Barriers to attendance. Mothers had difficulty in regularly

attending group sessions. The barriers included the cul-
tural practice that pregnant woman move into her parents’
home during the delivery and postpartum period,40 re-
luctance to take children outside during winter due to
concerns of getting sick, mother’s own sickness, and on-
going pressure to complete expected duties such as
household chores or harvesting. A 30-year-old mother
from combined arm said,

If the meeting is held during harvesting time then it is very
problematic for me to concentrate in the session

Mostmothers reported that husbandsgenerally did not help
them with household chores as housework continues to be
seen as the primary responsibility of the women within the
household.
Barriers to paying attention. Some mothers who attended

group sessions faced difficulty managing active young chil-
dren during the sessions, impacting their ability to pay atten-
tion to session content. A 27-year-old mother from combined
arm stated,

My baby defecated in a session, I had to clean her, and I
had to leave the session for a while, and I missed some
discussion. When I came back I could not pay attention.
Sometimes my baby cries and annoys me, I had to pacify
her, and I got distracted from the discussion.

The long duration of sessions, lasting generally from 45
minutes tomore than1hour,whichwereheld in the courtyards

TABLE 4
Average duration of session and attendance to date of the integrated Research on Integration of maternal and child Nutrition, Early childhood
development and WASH curriculum

Group-only arm Combined arm*

Session Duration (mean ± SD) Attendance, n (%) Duration (mean ± SD) Attendance, n (%)

One 45 ± 9.0 142 (89) 44 ± 12 143 (90)
Two 39 ± 13 134 (84) 33 ± 14 145 (92)
Three 43 ± 12 134 (84) 40 ± 12 129 (82)
Four 39 ± 13 132 (84) 35 ± 15 138 (88)
Five 39 ± 11 123 (78) 32 ± 13 131 (83)
Six 33 ± 12 124 (79) 34 ± 14 131 (83)
Seven 39 ± 15 120 (76) 34 ± 16 127 (81)
Eight 38 ± 11 117 (75) 31 ± 16 143 (91)
Nine 31 ± 13 115 (73) 33 ± 11 130 (83)
Ten 37 ± 14 123 (78) 35 ± 16 132 (84)
Eleven 35 ± 13 112 (71) 35 ± 13 123 (78)
Twelve 32 ± 13 117 (75) 32 ± 16 135 (86)
*Odd-numbered sessions of the mixed arm are group sessions, and even-numbered sessions are individual household sessions.
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of the participants’ households, proved difficult to maintain
some of the mothers’ continued attention. Some mothers
stated the session duration made it hard to pay attention.
Experienceswith content.Manymotherswere eager to hear

fromCHWsabout new topics andcould identify thebenefits of
the session’s contents. Twenty-onemothers stated they were
likely to share new concepts learned during the sessionswhile
interacting with other mothers, family members, and their
children. When asked about topics covered in the sessions
that they might share or discuss with others, mothers most
commonly (N = 10) volunteered that they would share in-
formation about lead and its negative impact. Their enthusi-
asm for sharing lessons learned stemmed from their newfound
knowledge on how they could facilitate preventing adverse
effects on human health especially and children’s cognitive
development.
However, several mothers were not eager or did not share

content that they had learned in the group. Six mothers had
not shared any content with their household members, and
only one had shared content with their household members
related to playing with children. Primary reasons for this in-
cluded preference in discussing and receiving health-related
messages solely from health providers and lack of time in
discussing lessons learned with others.
Barriers to practicing behavioral recommendations. A

number of women reported finding the session content to be
dull and stated that they lost interest in the content. Some
women suggested adding more visual material in the ses-
sions. Furthermore, male heads of households were not in-
cluded in the group sessions, and women found it difficult to
follow the recommended changes in purchasing behavior as
they were not the financial or primary decision-makers of the
family. As such, women had difficulty adopting the purchase
and use of items such as lead-free, unpolished turmeric and
slatted lids to cover hot foods to prevent contamination from
flies, and faced difficulty when trying to make safe and nutri-
tious meals. The challenges and barriers to attendance and
practicing behavioral recommendations are summarized in
Table 3.
Modifications to intervention content. We made modifica-

tions to the delivery of the intervention to address these bar-
riers. We asked women to bring family members who would
watch over the children with the goal of decreasing distrac-
tions and increase attention during the sessions. In an attempt
to increase attendance, create group accountability, and es-
tablish social support networks, we assigned names to indi-
vidual groups, and encouraged women to identify and
participate within these specific groups.
To promote attendance, we asked each participant, on a

rotating basis, to serve as a group leader who would support
the CHW in her organization of the sessions. As many women
had difficulty in regularly attending sessions, the group leader
was tasked with reminding women to attend sessions on time
and communicating information covered, towomenwhowere
unable to attend the sessions.
To make the material more engaging, we implemented a

storytelling format. Content on maternal mental health used a
story-based format with a sequence of drawings portraying
two mothers in opposite scenarios (one demonstrating
healthy family practices and the other unhealthy).
To promote the uptake of WASH behaviors, we developed

and facilitated the adoption of a self-administered tool for

household assessment and planning. This process allowed
participating households to identify areas for improvement
and track any progress toward their personally identified goals
for improving WASH infrastructure and behaviors within their
household.
To incorporate household decision-makers into group dis-

cussions, we conducted two sessions involving male house-
hold decision-makers. In these male sessions, the roles and
responsibilities of a household decision-maker were dis-
cussed. Behavioral recommendations including purchasing
lead-free household products, prioritizing purchases of food
from diverse food groups, and WASH hardware were de-
scribed to male household members so that they could better
play a supportive role to female household members.
Second qualitative assessment. We evaluated each

modification to intervention delivery implemented after the
first qualitative assessment.
Incorporating storytelling format within session contents.

Mothers reported enjoying sessions more and paying more
attention with the added storytelling format. Women could
recall the different names of the characters from the stories
and the behavioral recommendations described in the story.
This better resonated with the women regarding topics of
maternal depression and better captured their attention, es-
pecially during the longer sessions. One female participant in
the group arm, high attendance group, during a focus group
discussion said,

After learning from the Amena ma character in our
Thinking Healthy storytelling session, I take better care of
my own health and my child’s health. Also, I have learned
that taking rest, getting proper sleep, and having a healthy
diet can improve my health condition. I now have a better
diet.

Bringing family members to assist with childcare. Female
participants had suggested bringing a household member to
care for their children, reduce distractions, and increase the
overall operation in hopes that thiswould facilitate interactions
among mothers and CHWs, increase concentration among
mothers, and decrease overall distractions within the session.
When trying to implement this in the second phase, however,
we found thatmanywomen did not have familymembers who
were available to assist them during the entirety of the ses-
sions. Consequently, this option was not realistic for many
women. However, for those who did have family members
available to attend and as exemplified during focus group
discussions, mothers with high attendance from the group
arm said that bringing family members to assist them in caring
for their children during sessions was highly useful for them to
concentrate in the session.
Incorporating household decision-makers into group

discussions. Sessions involving male household decision-
makers were well attended, acceptable to group members,
and may lead to improved adherence to behavioral
recommendations.
All 27 participants from focus group discussions suggested

that their husbands should attend the sessions and informed
them of the sessions’ content, time, frequency, and duration.
Mothers hoped that the sessions would be beneficial to fa-
thers with young children as they pertained directly to the
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child’s health, hygiene, and diet. Some mothers reported that
after attending the session, the husbands discussed with
themwhat they learned and could understand the importance
of their participation in the group sessions. Some mothers
reported that male sessions helped the males understand the
benefits of interventions which made it easier for them to at-
tend the sessions.Weconducted four in-depth interviewswith
fathers or grandfathers. Three stated that they did not face any
difficulties in attending the meetings when they were con-
ducted in the evenings.
Sessionswithmale participants werewell received. All male

in-depth interview participants (four) were satisfied with the
content, behavior change communicationmaterials used, and
delivery method. They reported that the meeting was con-
ducted well and deemed the CHW as an expert in explaining
each of the interventions. As they were the primary decision-
makers in the households, the male sessions served to build
support among the men for women’s attendance at these
sessions. The male sessions further helped women attend
group sessions for reasons indicated in Table 3.
The participation of male household members helped

families enact the behavioral recommendations such as se-
lective purchasing of lead-free household products, di-
versified food for family, andWASHhardware. Somemenwho
had attended the sessions reported changing their behavior in
ways thatmay support themental health of themothers. A few
mothers noted that their husbands now helped them in
household chores at home. One 33-year-old male participant
in the group arm in an in-depth interview said,

Previously I did not think like that; even I did not help my
wife. For example, before, I would chat with my friends or
neighbors duringmy free time, but now I stay at home and
cooperate with my wife in her work and take care of my
child. They are becoming happy and satisfied and even I
feel better as well.

Another female participant in the combined arm stated in an
in-depth interview that husbands learned material from the
sessions.

Yes, my husband participated in one male session. The
CHW told him about themeeting and invited him. Nowmy
husband understands many things.

Incorporating household environmental assessment and
planning. The household environmental assessment and
planning tool was feasible to implement by CHWs and was
accepted by the participants. This strategy included posters
with illustrations and a pictorial booklet for self-administered
household environmental assessment and progress-tracking
by participants. A household environmental assessment and
planning process was used to promote practicing WASH
behavioral recommendations. In this process, the participants
assessed their home environment and planned to increase
adoption of WASH behaviors, and improved WASH in-
frastructure. At a later stage, they tracked their progress using
the pictorial book. In the follow-up sessions, CHWs asked
participants to recall what they had learned in the previous
WASH session, and if necessary, participants discussed the
problem(s) they were facing in implementing the improvement

plan. From the focus group discussions with mothers, we
identified that some WASH practices were followed. Some
families (n = 6) used soapywater for handwashing by refilling a
bottle with detergent, and some women (n = 4) reported
washing their hands after cleaning a child’s anus and disposing
child feces. One 28-year-old female participant in combined arm
with high-attendance focus group discussion stated,

We benefited from the soapy water bottle and we are
continuing to use the bottle. We have poured detergent
again and are using the bottle.

One female participant from the targeted household in the
in-depth interview stated,

I liked the knowledge about the handwashingprocess and
the key times. I did not have enough knowledge on that
but after getting the information, we benefitted. Now we
wash our hands with soapy water after using the toilet,
cleaning a child’s anus, and disposing of child feces.

However, some of WASH practices were not followed: no
women reported cleaning hands with soap after disposing
chicken feces, and many women (n = 15) still washed their
hands with water only (no soap) after disposing of their child’s
feces. As a barrier to follow the behavioral recommendation,
they mentioned their many household tasks. A 30-year-old
mother from combined arm said,

I can’t practice handwashing at all recommended times. I
have to do a lot of household chores, I have to make fuel
with cow dung, I have to feed my cattle, clean the cow-
shed. I wash my hands with soap after completing all my
household chores.

Assigning a group leader within the session. Mothers who
were assigned as a group leader were tasked with assisting
CHWs and reminding mothers to attend group sessions and
discussing the session topics with the absent mother partic-
ipants. Most women from both focus group discussions and
in-depth interviews could correctly identify the tasks of a
group leader. One participant in the combined arm (low at-
tendance group) expressed a positive opinion of the leader
role and stated in the in-depth interview,

My sister in lawwas chosen to be a group leader. Shewas
told to explain the topics to others who were not present
or did not understand the topic very well. I don’t think she
considers it a burden. If I were chosen as a leader, I would
also do the same.

Most of the women, however, faced difficulty in adopting a
leader role because of cultural expectations of mobility. One
participant in the group arm, high-attendance group, during a
focus group discussion said,

We are daughters-in-law of this village; we are not per-
mitted to go to other’s houseswithout invitation. Even our
in-laws will not permit us to roam around the village. So, it
is difficult for us tobecomeagroup leader andperform the
expected duties.
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Some refused the position or did not want to be chosen as
they thought the taskswere burdensome. Thosewhodeclined
the role also were not interested in suggesting an alternative
group leader among the participants.

DISCUSSION

The key findings from our study are as follows: 1) adding a
storytelling component to the group session increased in-
terest and engagement of the mothers, 2) engaging other
members of the household in intervention sessions improved
family member understanding of the benefits of attending
sessions and allowed for continued attendance, 3) including
male sessions increased engagement of male household
figures and helped the household decision-makers un-
derstand the necessity of the intervention, 4) the household
environmental assessment and planning was feasible to im-
plement and promoted some WASH behaviors, and 5) the
group leader role was not successful as mothers often faced
restricted mobility moving from household to household to
carry out their role.
The storytelling component made the intervention more

engaging and memorable to participants. Incorporation of
storytelling into group sessions has some evidence of
success,41,43 with the primary focus of engaging young chil-
dren as the target group. One other study used a storytelling
component in their integrated intervention in rural Bangladesh
and found it effective when combined with flipcharts, cue
cards, reenactments, and video to cover all behavioral ob-
jectives within the target households44; however, that study
aimed to engage all household members, rather than indi-
vidual mothers only. A third study applied a storytelling format
that incorporated maternal, newborn, and child health activi-
ties to improve adoption of new behaviors.45 The successful
development and implementation of story-based intervention
delivery was an important achievement in our study. The
challenges stemmed from attention and information retention
during group sessions created some barriers in the feasibility
and uptake of interventions at home, particularly due to the
relatively long sessions that were too content-heavy for par-
ticipants to absorb.
Children created a noisy and distracting environment for

mothers, which undermined their ability to pay attention
during session delivery. When family members accompa-
niedmothers to intervention sessions46 to take care of their
children, mothers were able to fully devote their attention
to the group session. However, many participants did not
have family members available to accompany them to
sessions.
The CHWswere able to recruit and engagemale household

members for male-only sessions. A study conducted in Tan-
zania demonstrated that an antenatal group educational
program focusing on engaging the male head of households
increased knowledge and family support to the pregnant
women.24,47 In our study, males who were previously not in-
terested in sessions began to understand how it pertained to
the long-term physical and cognitive health of their children. If
male sessions were conducted earlier in the implementation
time line, the men might have been more helpful in encour-
aging their wives to attend the sessions, which may have
resulted in increased attendance rates during the study. Other
studies have demonstrated the benefits of involving fathers

in early childhood development. Particularly, fathers involved
in child stimulation practices can provide important oppor-
tunities to buffer against high-risk, inadequate learning
environments.48–50 Timing of when to incorporate male
participation should be considered to successfully in-
clude males in the intervention. A study in Tanzania
demonstrated that men often had no difficulties attending
sessions, even when busy with their day-long agricultural
work during harvesting season, as long as the meetings
were conducted in the evening.51 In that study, an official
letter was provided to the male partners to join antenatal
care sessions and voluntary counseling sessions.51 In our
study, the Bengali months of Ashar and Srabon (monsoon)
were the most feasible period for men to attend meetings
at any time of day as they had less work-related commit-
ments during the harvesting season. However, holding
sessions during the evening time was highly preferred by
the few male participants we interviewed.
Women normally lack access to improved sanitation and

often lack thedecision-makingpower52 and financialmeans in
the home to adopt sanitation technologies and strategies and
sustain implementation of these integrated packages. In a
study with a similar hygiene environment to ours, women with
lower education from low-income communities lacked the
decision-making power and self-efficacy to improve their
water, sanitation, and health environment.53 In our study, we
saw that whenmales were included in the sessions, there was
greater acceptability of mothers attending because of the
men’s newfound understanding of the benefits of interven-
tions and greater wiliness to invest in sanitation technologies
within the household.
The household environmental assessment and planning

component improved sanitation practices amongparticipants
due to its interactive nature over the previous conventional
flipcharts andpictorial cards as it was visual and collaborative.
Within our study, this added component provided a novel way
to recognize and perceive good WASH practices after han-
dling child and chicken feces. Previous home-based envi-
ronmental education interventions like this have increased
knowledge of the environmental hazards in the household and
led to reduced exposures.54 Self-administered, group-based
implementation directly by the studyparticipants facilitated by
CHWs can enable future implementation of home environ-
mental interventions at scale.
Mothers in each group with young children were assigned a

leader role, requiring them to move from house to house to
carry out their role. Mobilizing women through a similar leader
role had proved successful as it increased their participation
and further improved their status in the communities.28 Our
findings, in contrast, demonstrated that the role of family,
social networks, and norms established by the patriarchal
society negatively influenced the acceptability and feasibility
of a female leader. Mothers with young children sometimes
faced opposition from their families and were not allowed to
go from household to household and execute their tasks. As
a result, women rarely hold these kinds of leadership roles in
rural areas,55 especially without a suitable incentive, be-
cause of the proscriptive norm that women remain in the
home and refrain from engaging in outside activities. In the
absence of support and approval from family members, it
proved difficult for women to continue a leadership position,
especially in settings like rural Bangladesh, where women
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are expected to remain under the rule of their fathers, hus-
bands, and sons.55

In conclusion, it was acceptable and feasible for mothers
with young children and pregnant women to attend the re-
vised integrated group-based RINEW intervention and fea-
sible to adopt the behavioral recommendations. Key
revisions implemented in the study to improve acceptability
included bringing family members for childcare assistance,
adding a storytelling format in session contents, imple-
menting a self-administered household environmental as-
sessment including group discussions with household
decision-makers, and assigning a group leader within par-
ticipants for the sessions. Our group-based intervention
shows promise for implementation at scale. This work shows
that group sessions can be modified so that mothers are
more willing and able to attend. Videos and other sources of
visual stimulation should be used to make group meetings
more interesting and meaningful. Future research de-
veloping and evaluating media-based messaging as a
complement to group sessions or house to house visits
might be an important strategy as it is more scalable than in-
person visits. In addition, the duration of sessions should be
modified to last 1 hour or less, as time played a large role in
determiningwhether the participantswere able to participate
in the entirety of the session.
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