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Abstract

Exclusive breastfeeding (EBF) for the first 6 months has established benefits, yet had

slow improvements globally. Little is known about electronic job aid‐assisted

counselling to support EBF. As a secondary outcome of a cluster randomized

controlled trial in Bangladesh, we assessed the effect of electronic job aid‐supported

nutrition counselling and practical demonstration on EBF. We randomized pregnant

women to one of five study arms in the trial and followed mother–child dyads until

2 years of age. Community health workers (CHWs) provided breastfeeding

counselling with or without prenatal and complementary nutrient supplements in

all four intervention arms. The comparison arm continued with the usual practice

where mothers could receive nutrition counselling at routine antenatal and postnatal

care, and during careseeking for childhood illnesses. We assessed breastfeeding

indicators at birth and monthly until the child was 6 months old, in both intervention

and comparison arms. To evaluate the effect of nutrition counselling on

breastfeeding, we combined all four intervention arms and compared them with

the comparison arm. Intervention newborns had half the risk (relative risk [RR]: 0.54,

95% confidence interval [CI]: 0.39, 0.76) of receiving prelacteal feeds than those in

the comparison arm. EBF declined steeply in the comparison arm after 3 months of

age. EBF was 16% higher in the intervention than the comparison arm at 4 months

(RR: 1.16, 95% CI: 1.08, 1.23) and 22% higher at 5 months of age (RR: 1.22, 95% CI:

1.12, 1.33). Maternal background and household characteristics did not modify the

intervention effect, and we observed no difference in EBF among caesarean versus

vaginal births. Breastfeeding counselling and practical demonstration using an

electronic job aid by CHWs are promising interventions to improve EBF and are

scalable into existing community‐based programmes.
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1 | INTRODUCTION

Childhood undernutrition with high geographic disparities and

socioeconomic inequalities remains a major challenge in low‐ and

middle‐income countries (LMICs), where nearly all under‐5 children

with inadequate growth reside (Local & Burden of Disease Child

Growth Failure Collaborators, 2020; Micha et al., 2020). During the

‘first 1000 days of a child's life’, exclusive breastfeeding (EBF) for

the first 6 months and optimal breastfeeding up to 2 years is among the

priority nutrition interventions (Keats et al., 2021). Breastmilk provides

the best combination of nutrients, immunologic components, and

hormones for newborns and infants. It helps in developing children's

gut microbiota, reduces the risk of infections and contributes to proper

physical and cognitive growth through multiple interconnected path-

ways (Ho et al., 2018; Victora et al., 2016). These are linked to long‐term

positive health effects including reduced risk of obesity, metabolic

syndrome, diabetes, and certain cancers (Victora et al., 2016; Wisnieski

et al., 2018). Despite the known benefits, breastfeeding practices are

suboptimal globally and achieving universal coverage of 90% EBF

remains a far‐reaching target (Cai et al., 2012; Jones et al., 2003). In

Bangladesh, the prevalence of EBF among 0–5‐month‐old children

stagnated at around 65% between 2011 and 2017 (NIPORT et al.,

2019). The high EBF prevalence (82%) among 0–2‐month‐old infants

reduces by half to only 40% in those aged 4–5 months.

Hurdles against optimal breastfeeding practices often remain

pervasive. Previous studies identified several barriers against EBF in

LMICS, grouped under the prenatal period, the first day of birth, and

the first 6‐month period. Overall, identified barriers included poor

maternal knowledge and awareness on benefits and techniques of

EBF, lack of breastfeeding self‐efficacy and long‐term intention to

breastfeed, poor understanding of children's hunger cues, perceived

importance of the early introduction of weaning food, especially

through elders of the family, the perceived association between EBF

with mothers' health problems and inadequate dietary intake,

inadequate knowledge of health care providers, and contextual

challenges such as increased caesarean section births and maternal

employment (Brockway et al., 2017; Kavle et al., 2017).

Nutrition intervention frameworks consistently include support-

ing and promoting optimal breastfeeding (Bhutta et al., 2013; Keats

et al., 2021). A recent comprehensive systematic review of evidence

from LMICs by Lassi et al. (2020) suggested nutrition education

interventions provided in facilities, communities or both settings

resulted in increased prevalence of EBF. Challenges to optimal

breastfeeding can be mitigated through bottom‐up counselling by

skilled counsellors who can deliver the messages and practical

demonstration of breastfeeding techniques in a person‐sensitive,

culturally appropriate way (Schmied et al., 2011). Community health

workers (CHWs) and peer support counsellors can effectively

promote breastfeeding (Lassi et al., 2020; Shakya et al., 2017).

However, proper training and job aids for them to support

counselling are prerequisites, which remain challenging in LMICs.

Breastfeeding counsellors need to be knowledgeable on breastfeed-

ing issues and solutions for common problems, and job aids may be a

useful tool for on‐site support for counsellors.

With the global boost in digitalization of health interventions,

electronic job aids showed improvements in health and nutrition service

delivery (Källander et al., 2013). Several studies have shown a positive

impact of electronic job aid tools in medical record‐keeping and health

applications. However, rigorous impact evaluations of mHealth (deliver-

ing health interventions with the support of mobile devices) are scarce

(Aranda‐Jan et al., 2014; Källander et al., 2013; Perri‐Moore et al., 2015;

Wang et al., 2017). Efforts to integrate digital health interventions to

improve breastfeeding practices have mainly been made in high‐income

countries (Tang et al., 2019). Such initiatives include web‐based learning

and education platforms for healthcare providers and parents. These

have been delivered through text messaging, phone calls, video

conferencing and interactive kiosk or automated interactive agents for

breastfeeding promotion and support to mothers, and mobile applica-

tions for improving paternal support in breastfeeding (Lau et al., 2016;

Tang et al., 2019). Applications of electronic job aids for health care

providers for supporting and promoting breastfeeding in LMIC settings

are only emerging (Modi et al., 2019).

We conducted a community‐based five‐arm cluster randomized

controlled trial (C‐RCT) in a rural area of north‐Eastern Bangladesh. The

study primarily sought to explore the combined effect on children's

linear growth of selected nutrition‐specific interventions provided to

mother–child pairs throughout the first 1000 days of life (Billah et al.,

2017). The interventions included time‐specific nutrition counselling and

small quantities of lipid‐based prenatal and complementary nutrient

Key messages

• Using an electronic job aid, repeated, one‐to‐one

counselling and practical demonstration to mothers by

locally recruited CHWs reduced prelacteal feeding and

improved EBF practice by delaying the early introduction

of complementary food.

• The positive effect of counselling on EBF remains similar

with or without nutrient supplementation.

• Electronic job aid supported counselling to promote

breastfeeding should be integrated into existing

community‐based maternal and child health programmes.
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supplements (LNS), provided in different combinations in the interven-

tion arms. Women in the intervention arms received electronic job aid‐

supported one‐to‐one counselling and practical demonstration on

appropriate breastfeeding practices between their third trimester of

pregnancy to 5 completed months of children's age. In the present

study, we analysed and presented a secondary outcome of the trial:

effectiveness of the electronic job aid‐supported nutrition counselling

and practical demonstration intervention package on improving EBF

practices in the first 6 months of the infant's life.

2 | METHOD

2.1 | Study settings

We implemented the C‐RCT in Bahubal and Nabiganj sub‐districts of

Habiganj district, situated in Sylhet Division in the northeastern side of

Bangladesh. This region has the highest infant mortality (52 per 1000

live births) and childhood stunting (43%; NIPORT et al., 2019). We

selected 12 unions, the smallest administrative unit consisting of

~30,000 people, from the 2 subdistricts, excluding the unions with

interrupted transport connectivity due to yearly monsoon flooding and

ongoing targeted maternal and child nutrition promotion interventions

in addition to routine public health nutrition services (Billah et al.,

2017). The study area had ~350,000 inhabitants, about 40% literacy

and agriculture was the main source of living (BBS, 2013).

2.2 | Trial design

We published a detailed description of the trial design in previous

papers reporting the trial protocol and other outcomes (Billah et al.,

2017, 2021). In summary, the C‐RCT had four intervention arms and

a usual practice comparison arm (Figure 1). All four intervention arms

provided one‐to‐one counselling to participants on appropriate

nutritional practices during pregnancy and age‐appropriate feeding

F IGURE 1 Trial profile including study arms and participants.
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practices for the child up to 2 years of age. Some counselling sessions

also included practical demonstrations of breastfeeding techniques as

required. Three of the four intervention arms also had LNS provided

to pregnant women and/or children at 6–23 months. One arm had

both pregnant mothers' and children's LNS (Arm 1: nutrition‐specific

behaviour change communication counselling [BCC] + lipid‐based

prenatal nutrient supplement [PNS] + lipid‐based complementary

nutrient supplement [CFS]), and two had either mothers' LNS or

children's LNS (Arm 2: BCC + PNS; Arm 3: BCC + CNS; Arm 4 had

BCC only). The LNS included 22 micronutrients and small amounts of

lipid and protein. All intervention components were delivered by

CHWs, extensively trained by the research team. Participants in the

'usual practice' comparison arm did not receive nutrition counselling

visits by study CHWs. In all intervention and comparison arms,

mothers could receive nutrition services during antenatal care (ANC)

visits and advice on child feeding practices at postnatal care (PNC)

and outpatient sick child management services, delivered at public,

private and nongovernment health care services. Nonetheless,

previous studies reported a low reach of these services during the

antenatal and postpartum care continuum and suboptimal nutrition‐

specific services at these contacts (Billah et al., 2022; Saha et al.,

2015). This study analyses the effect of one‐to‐one counselling and

practical demonstration on breastfeeding indicators for children aged

0–5 months. We combined all four intervention arms into a single

intervention arm and compared this intervention arm with the

comparison arm (Billah et al., 2017, 2021).

2.3 | Randomization and participant enrolment

In the original C‐RCT, we created clusters of an average size of 2000

people and randomized 125 clusters in the five study arms. We

applied computer‐assisted block randomization of clusters to ensure

balance in cluster size across the study arms. An independent

statistician ran the block randomization sequence for the study

clusters blinded to the cluster name and location. During participant

enrolment, the field‐based study data collectors were unaware of the

cluster allocation status. We removed blinding of the CHW after

participant enrolment, and there was no blinding of the participants.

The field team enrolled pregnant women within 125 days since the

first date of the last menstrual period and permanent residents in the

study village.

2.4 | Sample size

For the original study, we estimated the sample size for the study

based on the primary outcome of 0.4 higher mean height‐for‐age

Z score at 2 years of age (Billah et al., 2017). As presented in the

current analysis, we doubled the sample size in the comparison arm

to increase the power for estimating the intervention effect on

secondary outcomes, such as EBF among 0–5‐month‐old children.

We enrolled 1500 pregnant women, 1000 in the 4 intervention arms

(250 per arm) and 500 in the comparison arm, adjusting for possible

follow‐up losses (miscarriages, abortions, stillbirths, migration‐out,

mortality among 0–23‐month‐old children and other dropouts).

Accordingly, the sample size for the present analysis is as follows:

1355 live births (intervention, 903 and control, 453) from enrolled

pregnancies for initial breastfeeding indicators, and 1250 children

(intervention 847 and control 403) for whom breastfeeding practice

data were available from at least one follow‐up visit between 1 and

5 month of children's age.

2.5 | Ethics approval and participant consent

The ethical review committee of icddr,b approved the trial. We

registered the trial at ClinicalTrials.gov before completing the

enrolments and starting the outcome evaluations. We obtained

written informed consent from each participant twice, once at initial

enrolment during pregnancy and after that during enrolment of

resultant live births/children.

2.6 | Intervention description: Exclusive
breastfeeding counselling using an electronic job aid

Participant mothers in the intervention arms received extensive

counselling and practical demonstration of exclusive breastfeeding

provided by CHWs throughout the third trimester of pregnancy and

during the first 6 months of the child's life. We adapted UNICEF's

Infant and Young Child Feeding (IYCF) counselling package according

to the national IYCF training manual and translated it into Bangla

(MOH&FW, 2013; UNICEF, 2012). We developed an android

application incorporating breastfeeding counselling modules, which

the CHWs used as an electronic job aid. The application included

images and short texts to aid the CHWs, while counselling on the

importance and continuation of exclusive breastfeeding, and pro-

vided cues to common breastfeeding‐related challenges and solu-

tions. The application also assisted CHWs in a practical demonstra-

tion of breastfeeding techniques. The application was compatible

with running online and offline, generated visit schedules, and

triggered colour‐coded notifications for the scheduled visits. CHWs

synced the electronic application with the central database server

daily, to check for application updates, new live births notified by the

evaluation team and uploaded records of their home visits.

We deployed 25 female CHWs exclusively for the intervention

team. Each CHW delivered interventions to ~40 participants. We

recruited CHWs from the local community, who had at least 12 years

of schooling, and some had previous experience in community‐based

programmes. CHWs received an 8‐day training on counselling

content and skills, techniques of observing and assessing a mother's

breastfeeding behaviour, and providing practical culturally appropri-

ate demonstrations for correct positioning and attachment. Expert

trainers from the Training Assistance for Health and Nutrition

foundation, a local nutrition training agency, conducted training
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sessions under the supervision of a national expert and the research

team. Training also included the use of the application in android

tablets and on record keeping. We held two practical sessions with

mothers of children under 6 months of age following the classroom

sessions.

During participants' pregnancy, CHWs counselled at 7 months of

gestation and then at 8–9 months. In the postpartum period, CHWs

provided counselling within 2 weeks of a live birth, followed by

monthly visits for up to 6 months of children's age. Each counselling

session was approximately half an hour and generally had three parts

as follows: (i) providing general messages on maternal and child

wellbeing, maternal nutrition, dispelling common misconceptions

about maternal diet during lactation, appropriate hygiene and care‐

seeking practices for illness; (ii) specific breastfeeding counselling and

observation of breastfeeding technique including EBF; and (iii)

troubleshooting on common challenges related to breastfeeding.

The two antenatal counselling sessions also included messages on

colostrum feeding, early initiation of breastfeeding (EIBF) and health

risks of prelacteal feeding. From the third gestational trimester to the

child's fifth month, each mother received up to eight scheduled

counselling visits, depending on their presence at home at those

visits. We invited other adult females and fathers to join the

counselling sessions and engage in the discussions.

2.7 | Outcome measures

For this analysis, we included indicators of breastfeeding practices

among children aged 0–5 months. The percentage of EBF measured

monthly between 1 and 5 months was the primary outcome

indicator. Following the World Health Organization (WHO) guide-

lines, we defined EBF as children receiving nothing other than

breastmilk within the past 24 h of the interview. We excluded

prescribed oral rehydration solutions and medications when assess-

ing EBF status (WHO, 2008). Secondary outcomes were as follows:

EIBF (within 1 h of birth), colostrum feeding and prelacteal feeding,

breastfeeding with the provision of water, breastfeeding with other

nonmilk liquids, breastfeeding with formula feeding/nonhuman milk,

early introduction of complementary food and bottle feeding. We

defined early introduction of complementary food as a child below

6 months of age receiving any soft, solid or semisolid food

irrespective of receiving breastmilk in the past 24 h of the interview.

2.8 | Data collection

We employed 24 data collectors exclusively for the evaluation team

and trained them to collect information about participants' back-

grounds, healthcare‐seeking behaviour and IYCF practices from

intervention and comparison arms. At enrolment during pregnancy,

we collected data on maternal background and household character-

istics, and maternal knowledge of IYCF. The knowledge assessment

tool had 10 items on IYCF identified from the UNICEF IYCF guideline

(UNICEF, 2012). We collected follow‐up data within 2 weeks of birth,

including information on care‐seeking behaviour for ANC, delivery

care and PNC, breastfeeding initiation, colostrum feeding, prelacteal

feeding and perceived birth size. If the mother was absent from home

at the first postbirth visit, we collected the information at the

subsequent follow‐up visit. Afterwards, interviewers conducted five

home visits, once monthly, between 1 and 5 months of the children's

age for interviewing mothers on IYCF practices. If a mother was

absent on a scheduled visit date, up to two repeat attempts were

made within the month. The minor change in data collection time

alignment is not likely to have impact analyses and conclusions as the

child remains in the same month of age. Interviewers used a

structured 24 h dietary recall questionnaire adapted from the

Bangladesh Demographic and Health Survey's child nutrition ques-

tionnaire (NIPORT et al., 2016). We developed an electronic data

collection application based on structured questionnaires for the data

collectors. They received extensive training on the purpose and

description of the tools, consent taking, interviewing skills and using

the tablets with the data collection application. We ensured data

quality by setting internal consistency and range checks in the

electronic application and conducting random spot checks by field

supervisors and the study investigator.

2.9 | Statistical analysis

We summarized maternal baseline characteristics and healthcare‐

seeking behaviour by intervention and comparison arms, using

frequencies, percentages or means and SDs. We used household

wealth as quintiles based on a score comprising household posses-

sion of agricultural land and ownership of dwelling land, building

materials of the house, type of household sanitation facility, furniture,

connection to national grid electricity supply, motorized and

nonmotorized vehicles, selected electronic appliances, and poultry

and livestock (Vyas & Kumaranayake, 2006). We summarized

maternal knowledge of IYCF as a score out of 10, with each item

given a weight of 1 for the correct answer (Cronbach's α 0.65). We

calculated maternal body mass index (BMI) by dividing mother's

weight in kilogram (kg) with height in metre squared (m2) and created

three categories—too thin (BMI < 18.50 kg/m2), normal (BMI

18.50–24.99 kg/m2) and overweight/obese (BMI ≥ 25.0 kg/m2;

WHO, 2000).

All outcomes were binary. Each outcome indicator was coded 1,

where 1 denoting the practice was done. We summarized raw

percentages for each outcome by study arm. We reported interven-

tion effects for each outcome by relative risks (RR), with 95%

confidence interval (CIs) and Wald test p, estimated from Poisson

models with empirically adjusted SEs (Zou, 2004). We analysed the

outcome at the individual level using intention‐to‐treat according to

the original study arms. We also analysed by aggregating participants

into one arm receiving the nutrition counselling intervention versus a

usual practice comparison arm. We applied separate Poisson models

to estimate the effect on EIBF, colostrum feeding, prelacteal feeding
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and EBF. All models included study arm and randomization blocks as

fixed effects and a random effect for the study cluster for C‐RCT

design. For EBF, we report the RR by month (1–5) after birth,

estimated by adding month as a categorical fixed effect and an

interaction effect with the study arm. We also included an additional

random effect for the child nested within the random effect for study

clusters in the model to take into account the repeated measure-

ments of EBF. We conducted a sensitivity analysis for EBF and

prelacteal feeding, which adjusted for any maternal, household or

birth characteristics with an observed imbalance between study arms.

We also explored posthoc whether any maternal background and

household characteristics, knowledge of breastfeeding, healthcare‐

seeking during pregnancy and mode of birth altered the effect

(modified) of counselling on EBF when the children were 5 months

old. We conducted all analyses using a 0.05 significance level. We

used Stata 14 for all statistical analyses (StataCorp 2015).

3 | RESULTS

The 1500 pregnant women enrolled in the trial delivered 1355 live

births, for whom we collected information on initial breastfeeding

indicators, that is, EIBF, colostrum feeding and prelacteal feeding

(Figure 1). There were 847 mother–child pairs in the intervention arm

and 403 pairs in the comparison arm, who provided information on

breastfeeding practices up to a maximum of five visits between 1 and

5 months of age. Visit completion was lower at earlier ages of

children due to the absence of participants from the enrolment

address (Table S1). Most of these absences were due to mothers'

relocation to their parents' home around birth.

Participants' background characteristics were similar between

the combined intervention and the comparison arms at baseline

(Table 1). However, participants in the intervention arm had more

female infants (53% vs. 46%) and slightly higher term births (≥37

weeks of gestation; 84% vs. 79%). Place of birth, skilled attendance at

birth, mode of birth and receiving PNC within the first 7 days of birth

were similar in the two arms (Table 2). Receiving ANC visits four or

more times was higher in the intervention arm (25% vs. 18%). At

5 months of infants' age, 83% of mothers reported receiving advice

on IYCF in the intervention arm compared with 31% in the

comparison arm. CHWs from the study were the main source of

IYCF‐related advice in the intervention arm (82%). In contrast, most

mothers in the comparison arm reported receiving IYCF‐related

advice from relatives and neighbours (25%).

Overall, EIBF was similar (~75%) in both arms (Figure 2).

Prelacteal feeding was already marginal in the comparison arm;

further, children in the intervention arm had half the risk of receiving

prelacteal feeds (6% vs. 11%, RR: 0.54, 95% CI: 0.39, 0.76) than those

in the comparison arm. The effect of counselling on prelacteal

feeding was similar (adjusted RR [aRR]: 0.57, 95% CI: 0.41, 0.78) after

adjusting for maternal background, heath care‐seeking during

pregnancy and mode of birth covariates (Figure S2). Among infants

who received prelacteal foods, honey was given to 18% of newborns

TABLE 1 Background characteristics of participants, maternal
knowledge of IYCF and household characteristics

Characteristics
Intervention
N = 902% (n)a

Comparison
N = 453% (n)a

Maternal characteristics

Age (in years)

<24 53.1 (479) 48.8 (221)

25–29 30.3 (273) 30.2 (137)

30+ 16.6 (150) 21.0 (95)

Education—Mean(±SD) years

of schooling

5.94 (±3.22) 6.13 (±2.88)

Occupation

Employed 4.2 (38) 4.4 (20)

Homemaker 95.8 (864) 95.6 (433)

BMI, Mean(±SD) 20.81 (±3.47) 20.74 (±3.44)

Normal
(BMI = 18.50–24.99 kg/
m2)

62.1 (560) 58.5 (265)

Too thin

(BMI < 18.50 kg/m2)

25.5 (230) 28.3 (128)

Overweight/obese

(BMI > 25.0 kg/m2)

12.4 (112) 13.3 (60)

Parity

Nulliparous 46.2 (417) 43.5 (197)

Multiparous 53.8 (485) 56.5 (256)

Knowledge of IYCFb—Median
(IQR) of (0‐10 score)

7 [6, 8] 7 [6, 9]

Infant characteristics

Gestational age (in weeks)

Less than 32 1.3 (12) 2.4 (11)

32–36 15.0 (135) 18.5 (84)

37 or more 83.7 (755) 79.0 (358)

Type of birth

Singleton 98.7 (890) 98.0 (444)

Multiple 1.3 (12) 2.0 (9)

Sex*

Male 47.2 (426) 53.9 (244)

Female 52.8 (476) 46.1 (209)

Perceived birth sizec

Normal 85.4 (770) 89.0 (403)

Larger than normal 4.4 (40) 4.0 (18)

Smaller than normal 8.2 (74) 5.3 (24)

Household characteristics

Wealth quintile

Lowest 20.7 (187) 17.7 (80)
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(10/56) in the intervention arm compared with 40% (17/50) in the

comparison arm.

Nearly all infants in both arms were breastfed during the first

6 months. The proportion of EBF was high until the second

completed month of age in both arms and then the decline was

steeper in the comparison arm (Figure 3a). In the intervention arm at

5 months of age, 83% of infants were exclusively breastfed compared

with 68% in the comparison arm. The prevalence of predominant

breastfeeding (breastfeeding with water and nonmilk liquids) and

breastfeeding with other nonhuman milk were similar in both the

intervention and comparison arms across ages (Figure 3b,c). How-

ever, early introduction to solid and semisolid complimentary food

was higher in the comparison arm than in the intervention arm (9%

vs. 25% at 5 months of age in intervention and comparison arms,

respectively; Figure 2d). Overall, bottle feeding was low (<5%) with

no substantial difference between intervention and comparison arms

(Figure S3).

Not surprisingly, the effect of counselling and practical demon-

stration on EBF practice changed over time (p = 0.001). EBF in the

intervention arm was higher compared with the comparison arm by

16% (RR: 1.16, 95% CI: 1.08, 1.23) and 22% (RR: 1.22, 95% CI: 1.12,

1.33) at 4 and 5 months of age, respectively (Figure 4). The effect of

the intervention on EBF was the same after adjusting for maternal

background, IYCF knowledge and healthcare‐seeking behaviour

covariates in the sensitivity analysis (aRR: 1.15, 95% CI: 1.08, 1.23

at 4 months of age and aRR: 1.22, 95% CI: 1.12, 1.33 at 5 months of

age, respectively; Figure S2).

Maternal background characteristics and maternal knowledge of

IYCF at baseline did not modify the effect of the intervention on EBF

practice at 5 months of age (interaction p > 0.05; Table 3). However, the

intervention effect varied by mode of birth (interaction p = 0.012). In the

TABLE 1 (Continued)

Characteristics
Intervention
N = 902% (n)a

Comparison
N = 453% (n)a

Second 18.1 (163) 22.5 (102)

Middle 20.7 (187) 20.8 (94)

Fourth 20.0 (180) 20.8 (94)

Highest 20.5 (185) 18.3 (83)

Household food insecurityc

Secure 43.2 (390) 44.8 (203)

Mild insecurity 10.8 (97) 8.4 (38)

Moderate insecurity 33.6 (303) 36.0 (163)

Severe insecurity 12.2 (110) 10.8 (49)

Abbreviations: BMI, body mass index; EIBF, early initiation of

breastfeeding; IYCF, UNICEF's Infant and Young Child Feeding.
aCells reported % (n) if not mentioned otherwise in the variable name.
bKnowledge items included colostrum feeding, EIBF, duration of EBF and
continued breastfeeding, benefits of breastfeeding, the timing of
introduction to water, nonmilk liquids, and solids and semisolids,

breastfeeding during child's and mother's illness.
cMissing information: perceived birth size (n = 26), household food

insecurity (n = 2).

*p < 0.05.

TABLE 2 Maternal and newborn healthcare‐seeking and source
of receiving IYCF advice

Characteristics Intervention Comparison
Maternal and newborn
healthcare‐seeking

% (n)
N = 902

% (n)
N = 453

Number of ANC visitsa,*

None 25.3 (206) 35.3 (160)

1–3 49.8 (449) 46.4 (210)

4 or more 24.6 (222) 18.3 (83)

Place of birth

Home 59.7 (538) 60.5 (274)

Health facility 39.9 (360) 39.3 (178)

Others 0.4 (4) 0.2 (1)

Attendance at birtha

Skilled birth attendant 46.8 (422) 42.6 (193)

Unskilled/traditional
health provider

48.8 (440) 53.6 (243)

Others 4.0 (36) 3.3 (15)

Mode of childbirth

Normal vaginal delivery 76.3 (688) 75.3 (341)

Assisted vaginal delivery 6.1 (55) 7.5 (34)

Caesarean section delivery 17.6 (159) 17.2 (78)

Service provider of PNC for a
newborn within 7 days of
birtha

None/no PNC received 44.6 (363) 40.2 (202)

Medically trained provider 51.4 (463) 47.2 (214)

Other providers 2.4 (22) 1.6 (7)

Source of IYCF advicesb N = 728 N = 335

From any source*** 83.4 (607) 31.0 (104)

Govt/NGO health care
provider*

4.4 (32) 8.1 (27)

Study CHWs*** 81.6 (594) 3.0 (10)

Other untrained providers 1.4 (10) 1.5 (5)

Relatives and

neighbours***

12.9 (94) 24.5 (82)

Abbreviations: ANC, antenatal care; CHW, community health worker;
IYCF, UNICEF's Infant and Young Child Feeding; PNC, prenatal care.
aInformation missing: number of ANC (n = 3), attendance at birth (n = 6),
PNC (n = 84).
bSource of IYCF advice was assessed at 5 months of child's age.

*p < 0.05; ***p < 0.001.
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intervention arm, infants who had a normal vaginal delivery and assisted

vaginal birth were 1.25 times (95% CI: 1.14, 1.37) and 1.50 times (95%

CI: 1.06, 2.14) more likely to be exclusively breastfed, compared with

those in the comparison arm. In contrast, there was no statistically

significant difference in EBF between intervention and comparison for

caesarean births (RR: 1.04, 95% CI: 0.89, 1.21). A sensitivity analysis of

the intervention effect according to the original randomization

demonstrated a similar effect on EBF across all intervention arms

individually and in the four intervention arms combined (Table S4).

4 | DISCUSSION

Our study showed that home‐based counselling and practical

demonstration by CHWs using an electronic job aid improves EBF

by preventing the early introduction of complementary food before

6 months of children's age. Although several studies in LMICs have

shown a positive effect of breastfeeding counselling provided by peer

counsellors and community‐ and facility‐based health care providers,

evidence of an intervention using an electronic job aid in

F IGURE 2 Effect of nutrition counselling and practical demonstration on initial breastfeeding practices. EIBF, initiation of breastfeeding
within 1 h of birth; ∞, information missing: EIBF (n = 13), colostrum feeding (n = 5), prelacteal feeding (n = 5); relative risk (RR) > 1 is favourable
intervention effect for EIBF and colostrum feeding, and RR < 1 is favourable intervention effect for prelacteal feeding.

(a) (b)

(c) (d)

F IGURE 3 Infants aged 1‐5 months were (a) exclusively breastfed, (b) predominantly breastfed (breastfeeding with other non‐milk liquids),
(c) Breastfed and received other milk, (d) introduced to complementary food, by study arm. Breastfeeding categories (a,b,c) and introduction to
complementary food (d) are mutually exclusive.
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breastfeeding counselling is limited (Lassi et al., 2020). A systematic

review of digital technology in breastfeeding promotion identified

some web platform‐based interventions for health care providers'

knowledge improvement. However, none used an electronic job aid

to support health care providers during breastfeeding counselling on‐

site and none were from LMICs (Tang et al., 2019). Our study adds

important evidence of the effect of an intervention promoting

breastfeeding in Bangladesh, where EBF is plateauing at the

population level and where appropriate job aid for service providers

is a logistics‐related challenge in the health system (NIPORT & ICF,

2020). Nonetheless, the Government of Bangladesh has taken

initiatives to digitalize health service delivery and record keeping by

primary healthcare providers and frontline health workers (MEASURE

Evaluation, 2019). The digital job aid tool can be adopted in the

existing digital health service initiative to support the healthcare

providers offering breastfeeding counselling in prenatal and postpar-

tum health service contacts.

High coverage of colostrum feeding and EIBF reported in the

study population are consistent with current national reports, with

steady increases of these practices over the last decade in

Bangladesh (Ara et al., 2018; Haider et al., 2010; NIPORT & ICF,

2020). Like several other studies, we found a negative association

between caesarean section births and EIBF (Kavle et al., 2017; Prior

et al., 2012). However, caesarean section births among our study

participants were lower (17% in both arms) than the national rate

(33%; NIPORT & ICF, 2020), which may explain the high proportion

of EIBF in both study groups. The prevalence of prelacteal feeding in

the comparison arm was low, similar to a recent estimate from the

region (NIPORT & ICF, 2020). Counselling on this topic during the

facility‐based ANC visits may explain the lower prelacteal feeding in

the intervention arm (Ara et al., 2018; Kushwaha et al., 2014).

Our study showed that a counselling and practical demonstration

intervention effectively improved EBF, consistent with findings from

nutrition education interventions promoting breastfeeding in LMICs

(Keats et al., 2021). Although we found a 16–22% higher prevalence

of EBF among intervention children at 4–5 months of age, Lassi

et al.'s (2020) meta‐analysis of nutrition education interventions from

LMICs found a 53% increase in EBF at six months of age. However,

most studies in the meta‐analysis had a lower prevalence of EBF

(<30%) among the control participants than in our study (Aksu et al.,

2011; Bhandari et al., 2003; Gu et al., 2016; Ochola et al., 2013;

Tylleskär et al., 2011). EBF prevalence at 5 months in our comparison

arm (68%) was higher than the national EBF prevalence of 40% at

4–5 months (NIPORT & ICF, 2020). However, the effect of our

intervention was similar to other community‐based nutrition educa-

tion studies conducted in rural Bangladesh and other LMICs

(Abdulahi et al., 2021; Aidam et al., 2005; Arifeen et al., 2009; Azad

et al., 2010; Flax et al., 2014; Khan et al., 2017; Younes et al., 2015).

In contrast to some previous studies, we found only a small

difference in EBF between the intervention and comparison arms in

the first 3 months (Aidam et al., 2005; Aksu et al., 2011; Ara et al.,

2018; Bhandari et al., 2003; Flax et al., 2014; Gu et al., 2016; Ochola

et al., 2013; Tahir & Al‐Sadat, 2013). The high prevalence of EBF

(85%) in the comparison arm up to 3 months of age helps explain this

finding, which is consistent with the trend of high EBF in the first 2

months followed by a steep decline found in LMICs (NIPORT & ICF,

2020; Ochola et al., 2013). Reduction of EBF in our comparison arm

was primarily due to the early introduction of complementary food,

which is unlikely to occur during the first 3 months of life (Abiyu &

Belachew, 2020; NIPORT & ICF, 2020; Przyrembel, 2012). A

qualitative assessment from Bangladesh reported that mothers

thought all foods should be introduced to infants from 3 months to

familiarize the infants with eating (Haider et al., 2010). Previous

studies have identified several breastfeeding‐related knowledge

gaps, misperceptions, and incorrect beliefs among mothers. These

include mothers producing inadequate milk, mothers not having

enough food to produce milk, children not getting enough milk,

infants showing hunger cues, lack of confidence among mothers to

continue EBF, lack of support for troubleshooting breastfeeding

problems and knowledge of the duration of EBF, which result in early

F IGURE 4 Effect of nutrition counselling and practical demonstration on exclusive breastfeeding among infants aged 1–5 months.
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TABLE 3 Effect of nutrition counselling and practical demonstration

Characteristics Int. N Com. N Int. % Com. % RR (95% CI) Interaction p

Maternal age (in years)

<24 382 152 84.6 64.5 1.32 (1.16, 1.51) 0.144

25–29 218 115 79.8 71.3 1.11 (0.97, 1.27)

30+ 127 68 82.7 70.6 1.17 (0.99, 1.38)

Maternal education

Primary 385 187 80.8 64.2 1.26 (1.12, 1.42) 0.097

Secondary 293 135 86.1 71.1 1.20 (1.08, 1.35)

Tertiary 49 13 79.6 92.3 0.95 (0.76, 1.19)

Parity

Nulliparous 328 134 85.1 67.2 1.28 (1.14, 1.45) 0.269

Multiparous 399 201 81.0 68.7 1.17 (1.05, 1.31)

Maternal knowledge of IYCF

Low 420 166 82.6 69.3 1.21 (1.09, 1.34) 0.883

Medium 159 73 83.7 63.0 1.27 (1.05, 1.52)

High 148 96 82.4 69.8 1.20 (1.04, 1.40)

Number of ANC visits

None 161 112 83.9 71.4 1.19 (1.02, 1.39) 0.912

1–3 365 155 83.9 66.5 1.24 (1.12, 1.38)

4 or more 187 66 79.7 65.2 1.23 (1.01, 1.51)

Mode of birth

Normal vaginal 556 258 82.0 68.3 1.25 (1.14, 1.37) 0.012

Assisted vaginal 48 23 85.4 56.5 1.50 (1.06, 2.14)

Caesarean section 123 54 85.4 81.5 1.04 (0.89, 1.21)

Household food security

Secure 332 145 86.7 75.9 1.14 (1.02, 1.27) 0.421

Mild insecurity 81 25 76.5 56.0 1.42 (1.04, 1.94)

Moderate insecurity 242 126 80.6 61.9 1.30 (1.09, 1.55)

Severe insecurity 81 39 81.5 66.7 1.24 (0.94, 1.63)

Socioeconomic status

Lowest 148 62 82.3 62.9 1.34 (1.13, 1.59) 0.219

Second 137 76 81.8 59.2 1.37 (1.11, 1.71)

Middle 140 73 87.1 76.7 1.12 (0.98, 1.28)

Fourth 141 68 77.3 67.7 1.15 (0.95, 1.39)

Highest 161 56 85.1 75.0 1.15 (0.99, 1.33)

Note: Effect of nutrition counselling and practical demonstration on exclusive breastfeeding among infants aged 5 months by subgroups of maternal and

household characteristics, healthcare‐seeking and mode of birth.

Abbreviations: ANC, antenatal care; CI, confidence interval; Com., Comparison; Int., Intervention; IYCF, UNICEF's Infant and Young Child Feeding;
RR, relative risk.
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weaning (Haider et al., 2010; Hmone et al., 2016; Kavle et al., 2017;

Nsiah‐Asamoah et al., 2020; Rahman & Akter, 2019).

Consistent with findings from previous studies in Bangladesh, we

found that relatives, friends and neighbours were the most reported

source of information and advice on breastfeeding among the

comparison arm participants (Haider et al., 2010; Kavle et al., 2017;

Nsiah‐Asamoah et al., 2020; Santacruz‐Salas et al., 2020; Wanjohi

et al., 2016). In‐built into the counselling modules, we had prompts for

the CHWs to clarify breastfeeding‐related misconceptions to mothers

and household members, which reduced negative influences like in

other studies (Aksu et al., 2011; Younes et al., 2015). Our CHWs

identified and addressed established problems against successful

breastfeeding, such as suboptimal positioning and attachment prac-

tices, switching breasts and sitting positions (Haider et al., 2010). Such

support enhances confidence and self‐efficacy, and reduces mothers'

frustrations and doubts about continuing EBF (McFadden et al., 2019;

Santacruz‐Salas et al., 2020; Shafaei et al., 2020).

We provided eight home‐based counselling and practical demon-

stration visits between the third trimester of pregnancy and 6 months

of infant's age. In previous studies, at least four counselling

contacts showed a higher positive impact on EBF than less than four

contacts (WHO, 2018). Ochola et al. (2013) also showed that seven

home‐based counselling visits positively impacted EBF at 3 and

6 months compared with no impact of health facility‐based one‐to‐

one counselling with a lower frequency. Similar high intensity and

timely contacts effectively improved mothers' attitudes and prevalence

of EBF among children below 6 months of age (Abdulahi et al., 2021).

Our study is among the few trials in LMICs that explored the

effect of an electronic job aid‐supported counselling and practical

demonstration provided by CHWs to promote EBF among infants

0–5 months old. Although evidence is limited, previous studies

reported that adoption of an electronic job aid improved health care

providers' adherence to the recommended protocol for childhood

illnesses and promotion of EBF (Borkum et al., 2015; Mitchell et al.,

2013; Tang et al., 2019). Like a large‐scale electronic job aid‐supported

community‐based intervention in India, our counselling application

with colour coded schedule reminders and electronic performance

tracking might have ensured on‐schedule completion of home visits by

CHWs (Borkum et al., 2015). Counselling on maternal and child health

and nutrition interventions by front‐line workers in India supported by

audio‐visual job aids influenced their credibility and acceptance among

the study participants (Chamberlain, 2014; Gopalakrishnan et al.,

2020). We think there is likely a similar effect of counselling by our

CHWs using our study's electronic device and application. Practical

demonstration of appropriate breastfeeding technique and duration

with context‐relevant visual illustrations in the electronic application

may have also enhanced the mothers' engagement and internalization

of messages provided by the CHWs (Rahman et al., 2012). However,

we cannot disentangle the effect of the electronic job aid alone on

improved EBF, as we did not have an arm with counselling provided by

CHWs without the electronic job aid. Nevertheless, the consistent,

structured counselling visits multiple times by trained CHWs using the

electronic job aid may have improved EBF among intervention children

compared with the comparison group receiving infrequent infant

feeding advice mostly from relatives and neighbours.

Several studies from high, middle and low‐income countries have

demonstrated a consistent negative association between caesarean

birth and exclusive breastfeeding up to 6 months (Kavle et al., 2017;

Khatun et al., 2018; Santacruz‐Salas et al., 2020). However, our study

found no statistical difference in EBF between infants with caesarean

births in intervention and comparison arms, as the proportion of EBF

in comparison arm was much higher than the proportions among

normal and assisted vaginal delivery. Regarding prenatal LNS, a

previous study in rural Bangladesh reports no difference in EBF

practices between mothers who received LNS and those who did not,

similar to our findings (Khan et al., 2017).

The main strength of our study is the C‐RCT design and we

found similar background characteristics between intervention and

comparison arms, which is likely to reduce bias on the trial outcome.

Secondly, adherence to the intervention schedule was high and,

overall, lost to follow‐up at 5 months of age was low (<15%) with no

substantial difference between intervention and comparison arms.

Thirdly, we used a locally adapted IYCF assessment tool used

extensively in similar trials and nationwide surveys and implemented

an independent assessment of outcomes (NIPORT et al., 2016).

Our study had some limitations. Firstly, we assessed breastfeeding

practice outcomes based on mothers' self‐reporting. We used a

validated structured questionnaire with questions for consistency

checking to minimise the bias. Data collectors were independent of

the CHWs, unaware of outcome indicator definitions, and the same data

collectors interviewed participants in both intervention and comparison

arms. Secondly, we did not include assessment of breastfeeding self‐

efficacy among intervention and comparison arm mothers and in‐depth

process evaluation involving qualitative data collection techniques that

could explain the effect pathway. Thirdly, the trial lacked an arm with

CHWs providing counselling and practical demonstration in a conven-

tional way without the electronic job aid. Therefore, assessing the effect

of the electronic job aid on CHWs' skills and performance in delivering

counselling and on EBF was not discernible. All these could be the focus

of future research involving electronic job aid‐based breastfeeding

promotion interventions. Fourthly, we combined all four intervention

arms into a single intervention arm, which had the intervention of

interest of this analysis, that is, nutrition counselling using an electronic

job aid. Combining the intervention arms is unlikely to have introduced

any bias as neither the LNS provided during 0–5 months of children's

age nor prenatal LNS would impact breastfeeding of the infants.

Further, we have done an intention to treat analysis according to the

original randomization and found the intervention effect consistent

across all intervention arms.

5 | CONCLUSION

Promoting and supporting exclusive breastfeeding is the most

important nutrition intervention during the first 6 months of a child's

life. Our study provides evidence that counselling and practical
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demonstration provided by CHWs using an electronic job aid results

in higher retention of EBF in a low resourced rural area in

Bangladesh. Our findings also indicate that repeated counselling

and demonstration visits by CHWs can prevent the critical faltering

point of EBF at 3 months of age due to the early introduction of

complementary food and can sustain EBF up to 6 months.

AUTHOR CONTRIBUTIONS

Shams El Arifeen, Sk Masum Billah, Purnima Menon, Tahmeed Ahmed,

Stuart Gillespie, John Hoddinott and Michael J. Dibley designed the trial.

Sk Masum Billah and Tarana E. Ferdous coordinated the field

implementation. Nuzhat Choudhury and Tarana E. Ferdous developed

the data collection tools. Rukhsana Haider coordinated the training of

CHW to provide nutrition counselling. Abu Bakkar Siddique supported

in data curation. Sk Masum Billah conducted the data analysis with

inputs from Patrick Kelly. Sk Masum Billah drafted the manuscript with

inputs from Michael J. Dibley, Camille Raynes‐Greenow, Tarana E.

Ferdous and Patrick Kelly. All authors reviewed, provided necessary

edits and approved the final manuscript.

ACKNOWLEDGEMENT

We thank the study households in Bahubal and Nabiganj subdistricts of

Bangladesh for allowing us to conduct the study. We thank TAHN

foundation for training and building skills of community health workers

to provide maternal and child nutrition counselling. This study was

funded by the UKAID, the then Department for International Develop-

ment (DfID) through the Transform Nutrition Research Consortium

(PO5243, Aries Code 201448), and the Swedish International Develop-

ment Cooperation Agency (Sida [Styrelsen för Internationellt Utveck-

lingssamarbete]), Sweden (54100089). icddr,b acknowledges with grati-

tude the commitment of UKAID to its research efforts. icddr,b also

gratefully acknowledges the following donors who provide unrestricted

support: Governments of Bangladesh, Canada, Sweden and the UK.

CONFLICT OF INTEREST

The author declare no conflict of interest.

DATA AVAILABILITY STATEMENT

The data that support the findings of this study are available from the

corresponding author upon reasonable request.

ORCID

Sk Masum Billah http://orcid.org/0000-0002-8690-6932

Camille Raynes‐Greenow https://orcid.org/0000-0002-8802-6226

Nuzhat Choudhury http://orcid.org/0000-0001-8345-5278

John Hoddinott http://orcid.org/0000-0002-0590-3917

Rukhsana Haider http://orcid.org/0000-0001-5438-8192

Michael J. Dibley http://orcid.org/0000-0002-1554-5180

REFERENCES

Abdulahi, M., Fretheim, A., Argaw, A., & Magnus, J. H. (2021).
Breastfeeding education and support to improve early initiation
and exclusive breastfeeding practices and infant growth: A cluster

randomized controlled trial from a rural Ethiopian setting. Nutrients,
13(4), 1204. https://doi.org/10.3390/nu13041204

Abiyu, C., & Belachew, T. (2020). Effect of complementary feeding
behavior change communication delivered through community‐level
actors on the time of initiation of complementary foods in rural
communities of West Gojjam zone, Northwest Ethiopia: A cluster‐
randomized controlled trial. BMC Pediatrics, 20(1), 1–13. https://doi.
org/10.1186/s12887-020-02396-z

Aidam, B. A., Perez‐Escamilla, R., & Lartey, A. (2005). Lactation counseling

increases exclusive breast‐feeding rates in Ghana. The Journal of

Nutrition, 135(7), 1691–1695. https://doi.org/10.1093/jn/135.
7.1691

Aksu, H., Küçük, M., & Düzgün, G. (2011). The effect of postnatal
breastfeeding education/support offered at home 3 days after

delivery on breastfeeding duration and knowledge: A randomized
trial. The Journal of Maternal‐Fetal & Neonatal Medicine, 24(2),
354–361. https://doi.org/10.3109/14767058.2010.497569

Ara, G., Khanam, M., Papri, N., Nahar, B., Haque, M. A., Kabir, I., &
Dibley, M. J. (2018). Peer counselling improves breastfeeding

practices: A cluster randomized controlled trial in urban
Bangladesh. Maternal & Child Nutrition, 14(3), e12605. https://doi.
org/10.1111/mcn.12605

Aranda‐Jan, C. B., Mohutsiwa‐Dibe, N., & Loukanova, S. (2014).

Systematic review on what works, what does not work and why
of implementation of mobile health (mHealth) projects in Africa.
BMC Public Health, 14(1), 1–15. https://doi.org/10.1186/1471-
2458-14-188

Arifeen, S. E., Hoque, D. E., Akter, T., Rahman, M., Hoque, M. E.,

Begum, K., & Ahmed, S. (2009). Effect of the integrated management
of childhood illness strategy on childhood mortality and nutrition in a
rural area in Bangladesh: A cluster randomised trial. The Lancet,
374(9687), 393–403. https://doi.org/10.1016/s0140-6736(09)
60828-x

Azad, K., Barnett, S., Banerjee, B., Shaha, S., Khan, K., Rego, A. R., &
Prost, A. (2010). Effect of scaling up women's groups on birth
outcomes in three rural districts in Bangladesh: A cluster‐
randomised controlled trial. The Lancet, 375(9721), 1193–1202.
https://doi.org/10.1016/s0140-6736(10)60142-0

BBS. (2013). Bangladesh population and housing census 2011, community

report, zila: Habiganj.
Bhandari, N., Bahl, R., Mazumdar, S., Martines, J., Black, R. E., &

Bhan, M. K., Infant Feeding Study Group. (2003). Effect of

community‐based promotion of exclusive breastfeeding on
diarrhoeal illness and growth: A cluster randomised controlled trial.
The Lancet, 361(9367), 1418–1423. https://doi.org/10.1016/s0140-
6736(03)13134-0

Bhutta, Z. A., Das, J. K., Rizvi, A., Gaffey, M. F., Walker, N., Horton, S.,

Webb, P., Lartey, A., Black, R. E., & Lancet Nutrition Interventions
Review Group, the Maternal and Child Nutrition Study Group.
(2013). Evidence‐based interventions for improvement of maternal
and child nutrition: What can be done and at what cost? The Lancet,
382(9890), 452–477. https://doi.org/10.1016/S0140-6736(13)

60996-4
Billah, S. M., Ali, N. B., Khan, A., Raynes‐Greenow, C., Kelly, P. J.,

Siraj, M. S., Askari, S., Menon, P., Arifeen, S. E., Dibley, M. J., &
Nguyen, P. H. (2022). Factors influencing quality nutrition service
provision at antenatal care contacts: Findings from a public health

facility‐based observational study in 21 districts of Bangladesh. PLoS
One, 17(1), e0262867.

Billah, S. M., Ferdous, T. E., Karim, M. A., Dibley, M. J., Raihana, S.,
Moinuddin, M., Choudhury, N., Ahmed, T., Hoque, D., Menon, P., &

Arifeen, S. E. (2017). A community‐based cluster randomised
controlled trial to evaluate the effectiveness of different bundles
of nutrition‐specific interventions in improving mean length‐for‐age
z score among children at 24 months of age in rural Bangladesh:

12 of 14 | BILLAH ET AL.

http://orcid.org/0000-0002-8690-6932
https://orcid.org/0000-0002-8802-6226
http://orcid.org/0000-0001-8345-5278
http://orcid.org/0000-0002-0590-3917
http://orcid.org/0000-0001-5438-8192
http://orcid.org/0000-0002-1554-5180
https://doi.org/10.3390/nu13041204
https://doi.org/10.1186/s12887-020-02396-z
https://doi.org/10.1186/s12887-020-02396-z
https://doi.org/10.1093/jn/135.7.1691
https://doi.org/10.1093/jn/135.7.1691
https://doi.org/10.3109/14767058.2010.497569
https://doi.org/10.1111/mcn.12605
https://doi.org/10.1111/mcn.12605
https://doi.org/10.1186/1471-2458-14-188
https://doi.org/10.1186/1471-2458-14-188
https://doi.org/10.1016/s0140-6736(09)60828-x
https://doi.org/10.1016/s0140-6736(09)60828-x
https://doi.org/10.1016/s0140-6736(10)60142-0
https://doi.org/10.1016/s0140-6736(03)13134-0
https://doi.org/10.1016/s0140-6736(03)13134-0
https://doi.org/10.1016/S0140-6736(13)60996-4
https://doi.org/10.1016/S0140-6736(13)60996-4


study protocol. BMC Public Health, 17(1), 375. https://doi.org/10.
1186/s12889-017-4281-0

Billah, S. M., Ferdous, T. E., Kelly, P., Raynes‐Greenow, C., Siddique, A. B.,
Choudhury, N., Ahmed, T., Gillespie, S., Hoddinott, J., Menon, P.,

Dibley, M. J., & Arifeen, S. E. (2021). Effect of nutrition counselling
with a digital job aid on child dietary diversity: Analysis of secondary
outcomes from a cluster randomised controlled trial in rural
Bangladesh. Maternal & child nutrition, 18, e13267. https://doi.org/
10.1111/mcn.13267

Borkum, E., Sivasankaran, A., Sridharan, S., Rotz, D., Sethi, S.,
Manoranjini, M., & Rangarajan, A. (2015). Evaluation of the

Information and Communication Technology (ICT) Continuum of Care

Services (CCS) Intervention in Bihar. Mathematica Policy Research.
Brockway, M., Benzies, K., & Hayden, K. A. (2017). Interventions to improve

breastfeeding self‐efficacy and resultant breastfeeding rates: A
systematic review and meta‐analysis. Journal of Human Lactation,
33(3), 486–499. https://doi.org/10.1177/0890334417707957

Cai, X., Wardlaw, T., & Brown, D. W. (2012). Global trends in exclusive
breastfeeding. International Breastfeeding Journal, 7(1), 1–5. https://
doi.org/10.1186/1746-4358-7-12

Chamberlain, S. (2014). A mobile guide toward better health: How mobile
kunji is improving birth outcomes in Bihar, India (Innovations Case
Narrative: Mobile Kunji (Mobile Guide). Innovations: Technology,

Governance, Globalization, 9(3‐4), 43–52. https://doi.org/10.1162/
inov_a_00215

Flax, V. L., Negerie, M., Ibrahim, A. U., Leatherman, S., Daza, E. J., &
Bentley, M. E. (2014). Integrating group counseling, cell phone
messaging, and participant‐generated songs and dramas into a

microcredit program increases Nigerian women's adherence to
international breastfeeding recommendations. The Journal of Nutrition,
144(7), 1120–1124. https://doi.org/10.3945/jn.113.190124

Gopalakrishnan, L., Buback, L., Fernald, L., Walker, D., & Diamond‐Smith, N.,
The CAS Evaluation Consortium. (2020). Using mHealth to improve

health care delivery in India: A qualitative examination of the
perspectives of community health workers and beneficiaries. PLoS

One, 15(1), e0227451. https://doi.org/10.1371/journal.pone.0227451
Gu, Y., Zhu, Y., Zhang, Z., & Wan, H. (2016). Effectiveness of a theory‐

based breastfeeding promotion intervention on exclusive

breastfeeding in China: A randomised controlled trial. Midwifery, 42,
93–99. https://doi.org/10.1016/j.midw.2016.09.010

Haider, R., Rasheed, S., Sanghvi, T. G., Hassan, N., Pachon, H., Islam, S., &

Jalal, C. S. (2010). Breastfeeding in infancy: Identifying the program‐
relevant issues in Bangladesh. International Breastfeeding Journal,
5(1), 1–12. https://doi.org/10.1186/1746-4358-5-21

Hmone, M. P., Dibley, M. J., Li, M., & Alam, A. (2016). A formative study to
inform mHealth based randomized controlled trial intervention to
promote exclusive breastfeeding practices in Myanmar: Incorporating

qualitative study findings. BMCMedical Informatics and Decision Making,
16(1), 1–10. https://doi.org/10.1186/s12911-016-0301-8

Ho, N. T., Li, F., Lee‐Sarwar, K. A., Tun, H. M., Brown, B. P., Pannaraj, P. S.,
Bender, J. M., Azad, M. B., Thompson, A. L., Weiss, S. T., Azcarate‐Peril,
M. A., Litonjua, A. A., Kozyrskyj, A. L., Jaspan, H. B., Aldrovandi, G. M., &

Kuhn, L. (2018). Meta‐analysis of effects of exclusive breastfeeding on
infant gut microbiota across populations. Nature Communications, 9(1),
1–13. https://doi.org/10.1038/s41467-018-06473-x

Jones, G., Steketee, R. W., Black, R. E., Bhutta, Z. A., Morris, S. S., &
Group, B. C. S. S. (2003). How many child deaths can we prevent this

year? The Lancet, 362(9377), 65–71. https://doi.org/10.1016/
s0140-6736(03)13811-1

Källander, K., Tibenderana, J. K., Akpogheneta, O. J., Strachan, D. L.,
Hill, Z., ten Asbroek, A. H., Conteh, L., Kirkwood, B. R., & Meek, S. R.

(2013). Mobile health (mHealth) approaches and lessons for
increased performance and retention of community health workers
in low‐and middle‐income countries: A review. Journal of Medical

Internet Research, 15(1), e17. https://doi.org/10.2196/jmir.2130

Kavle, J. A., LaCroix, E., Dau, H., & Engmann, C. (2017). Addressing
barriers to exclusive breast‐feeding in low‐and middle‐income
countries: A systematic review and programmatic implications.
Public Health Nutrition, 20(17), 3120–3134. https://doi.org/10.

1017/s1368980017002531
Keats, E. C., Das, J. K., Salam, R. A., Lassi, Z. S., Imdad, A., Black, R. E., &

Bhutta, Z. A. (2021). Effective interventions to address maternal and
child malnutrition: An update of the evidence. The Lancet Child &

Adolescent Health, 5, 367–384. https://doi.org/10.1016/S2352-

4642(20)30274-1
Khan, A. I., Kabir, I., Eneroth, H., El Arifeen, S., Ekström, E. C.,

Frongillo, E. A., & Persson, L. A. (2017). Effect of a randomised
exclusive breastfeeding counselling intervention nested into the
MINIMat prenatal nutrition trial in Bangladesh. Acta Paediatrica,

106(1), 49–54. https://doi.org/10.1111/apa.13601
Khatun, H., Comins, C. A., Shah, R., Islam, M. M., Choudhury, N., &

Ahmed, T. (2018). Uncovering the barriers to exclusive
breastfeeding for mothers living in Dhaka's slums: A mixed method
study. International Breastfeeding Journal, 13(1), 1–11. https://doi.
org/10.1186/s13006-018-0186-5

Kushwaha, K. P., Sankar, J., Sankar, M. J., Gupta, A., Dadhich, J. P.,
Gupta, Y. P., Bhatt, G. C., Ansari, D. A., & Sharma, B. (2014). Effect of
peer counselling by mother support groups on infant and young

child feeding practices: The Lalitpur experience. PLoS One, 9(11),
e109181. https://doi.org/10.1371/journal.pone.0109181

Lassi, Z. S., Rind, F., Irfan, O., Hadi, R., Das, J. K., & Bhutta, Z. A. (2020).
Impact of infant and young child feeding (iycf) nutrition
interventions on breastfeeding practices, growth and mortality in

low‐and middle‐income countries: Systematic review. Nutrients,
12(3), 722. https://doi.org/10.3390/nu12030722

Lau, Y., Htun, T. P., Tam, W. S., & Klainin‐Yobas, P. (2016). Efficacy of
e‐technologies in improving breastfeeding outcomes among
perinatal women: A meta‐analysis. Maternal & Child Nutrition, 12(3),

381–401. https://doi.org/10.1111/mcn.12202
Local Burden of Disease Child Growth Failure Collaborators. (2020).

Mapping child growth failure across low‐and middle‐income
countries. Nature, 577(7789), 231–234. https://doi.org/10.1038/
s41586-019-1878-8

McFadden, A., Siebelt, L., Marshall, J. L., Gavine, A., Girard, L.‐C.,
Symon, A., & MacGillivray, S. (2019). Counselling interventions to
enable women to initiate and continue breastfeeding: A systematic
review and meta‐analysis. International Breastfeeding Journal, 14(1),

1–19. https://doi.org/10.1186/s13006-019-0235-8
MEASURE Evaluation. (2019). Implementation of the electronic management

information system in Bangladesh: experience and lessons learned.
Micha, R., Mannar, V., Afshin, A., Allemandi, L., Baker, P., Battersby, J., &

Di Cesare, M. (2020). 2020 Global nutrition report: Action on equity to

end malnutrition. OCHA.
Mitchell, M., Hedt‐Gauthier, B. L., Msellemu, D., Nkaka, M., & Lesh, N.

(2013). Using electronic technology to improve clinical care–results
from a before‐after cluster trial to evaluate assessment and
classification of sick children according to Integrated Management

of Childhood Illness (IMCI) protocol in Tanzania. BMC Medical

Informatics and Decision Making, 13(1), 1–8. https://doi.org/10.
1186/1472-6947-13-95

Modi, D., Dholakia, N., Gopalan, R., Venkatraman, S., Dave, K., Shah, S.,
Desai, G., Qazi, S. A., Sinha, A., Pandey, R. M., Anand, A., Desai, S., &

Shah, P. (2019). mHealth intervention “ImTeCHO” to improve
delivery of maternal, neonatal, and child care services—A cluster‐
randomized trial in tribal areas of Gujarat, India. PLoS Medicine,
16(10), e1002939. https://doi.org/10.1371/journal.pmed.1002939

MOH&FW. (2013). Infant and young child feeding training manual.

NIPORT, & ICF. (2020). Bangladesh demographic and health survey 2017–18.
NIPORT, Mitra and Associates, & ICF International. (2016). Bangladesh

demographic and health survey 2014.

BILLAH ET AL. | 13 of 14

https://doi.org/10.1186/s12889-017-4281-0
https://doi.org/10.1186/s12889-017-4281-0
https://doi.org/10.1111/mcn.13267
https://doi.org/10.1111/mcn.13267
https://doi.org/10.1177/0890334417707957
https://doi.org/10.1186/1746-4358-7-12
https://doi.org/10.1186/1746-4358-7-12
https://doi.org/10.1162/inov_a_00215
https://doi.org/10.1162/inov_a_00215
https://doi.org/10.3945/jn.113.190124
https://doi.org/10.1371/journal.pone.0227451
https://doi.org/10.1016/j.midw.2016.09.010
https://doi.org/10.1186/1746-4358-5-21
https://doi.org/10.1186/s12911-016-0301-8
https://doi.org/10.1038/s41467-018-06473-x
https://doi.org/10.1016/s0140-6736(03)13811-1
https://doi.org/10.1016/s0140-6736(03)13811-1
https://doi.org/10.2196/jmir.2130
https://doi.org/10.1017/s1368980017002531
https://doi.org/10.1017/s1368980017002531
https://doi.org/10.1016/S2352-4642(20)30274-1
https://doi.org/10.1016/S2352-4642(20)30274-1
https://doi.org/10.1111/apa.13601
https://doi.org/10.1186/s13006-018-0186-5
https://doi.org/10.1186/s13006-018-0186-5
https://doi.org/10.1371/journal.pone.0109181
https://doi.org/10.3390/nu12030722
https://doi.org/10.1111/mcn.12202
https://doi.org/10.1038/s41586-019-1878-8
https://doi.org/10.1038/s41586-019-1878-8
https://doi.org/10.1186/s13006-019-0235-8
https://doi.org/10.1186/1472-6947-13-95
https://doi.org/10.1186/1472-6947-13-95
https://doi.org/10.1371/journal.pmed.1002939


NIPORT, Mitra and Associates, & ICF International. (2019). Bangladesh
demographic and health survey 2017‐18: Key indicators.

Nsiah‐Asamoah, C., Doku, D. T., & Agblorti, S. (2020). Mothers' and
grandmothers’ misconceptions and socio‐cultural factors as barriers

to exclusive breastfeeding: A qualitative study involving Health
Workers in two rural districts of Ghana. PLoS One, 15(9), e0239278.
https://doi.org/10.1371/journal.pone.0239278

Ochola, S. A., Labadarios, D., & Nduati, R. W. (2013). Impact of counselling
on exclusive breast‐feeding practices in a poor urban setting in

Kenya: A randomized controlled trial. Public Health Nutrition, 16(10),
1732–1740. https://doi.org/10.1017/s1368980012004405

Perri‐Moore, S., Routen, T., Shao, A. F., Rambaud‐Althaus, C., Swai, N.,
Kahama‐Maro, J., D'acremont, V., Genton, B., & Mitchell, M. (2015).
Using an eIMCI‐derived decision support protocol to improve

provider–caretaker communication for treatment of children under
5 in Tanzania. Global Health Communication, 1(1), 41–47. https://doi.
org/10.1080/23762004.2016.1181486

Prior, E., Santhakumaran, S., Gale, C., Philipps, L. H., Modi, N., &
Hyde, M. J. (2012). Breastfeeding after cesarean delivery: A

systematic review and meta‐analysis of world literature. The

American Journal of Clinical Nutrition, 95(5), 1113–1135. https://
doi.org/10.3945/ajcn.111.030254

Przyrembel, H. (2012). Timing of introduction of complementary food:

Short‐ and long‐term health consequences. Annals of Nutrition and

Metabolism, 60(Suppl. 2), 8–20. https://doi.org/10.1159/000336287
Rahman, A., & Akter, F. (2019). Reasons for formula feeding among rural

Bangladeshi mothers: A qualitative exploration. PLoS One, 14(2),
e0211761. https://doi.org/10.1371/journal.pone.0211761

Rahman, A., Haq, Z., Sikander, S., Ahmad, I., Ahmad, M., & Hafeez, A.
(2012). Using cognitive‐behavioural techniques to improve exclusive
breastfeeding in a low‐literacy disadvantaged population.Maternal &

Child Nutrition, 8(1), 57–71. https://doi.org/10.1111/j.1740-8709.
2011.00362.x

Saha, K. K., Billah, M., Menon, P., El Arifeen, S., & Mbuya, N. V. (2015).
Bangladesh national nutrition services: Assessment of implementation

status. World Bank.
Santacruz‐Salas, E., Aranda‐Reneo, I., Segura‐Fragoso, A., Cobo‐Cuenca,

A. I., Laredo‐Aguilera, J. A., & Carmona‐Torres, J. M. (2020).

Mothers’ expectations and factors influencing exclusive
breastfeeding during the first 6 months. International Journal of

Environmental Research and Public Health, 17(1), 77. https://doi.org/
10.3390/ijerph17010077

Schmied, V., Beake, S., Sheehan, A., McCourt, C., & Dykes, F. (2011).
Women's perceptions and experiences of breastfeeding support: A
metasynthesis. Birth, 38(1), 49–60. https://doi.org/10.1111/j.1523-
536x.2010.00446.x

Shafaei, F. S., Mirghafourvand, M., & Havizari, S. (2020). The effect of

prenatal counseling on breastfeeding self‐efficacy and frequency of
breastfeeding problems in mothers with previous unsuccessful
breastfeeding: A randomized controlled clinical trial. BMC Women's

Health, 20, 1–10. https://doi.org/10.1186/s12905-020-00947-1
Shakya, P., Kunieda, M. K., Koyama, M., Rai, S. S., Miyaguchi, M.,

Dhakal, S., Sandy, S., Sunguya, B. F., & Jimba, M. (2017).
Effectiveness of community‐based peer support for mothers to
improve their breastfeeding practices: A systematic review and
meta‐analysis. PLoS One, 12(5), e0177434. https://doi.org/10.1371/
journal.pone.0177434

Tahir, N. M., & Al‐Sadat, N. (2013). Does telephone lactation counselling
improve breastfeeding practices? A randomised controlled trial.
International Journal of Nursing Studies, 50(1), 16–25. https://doi.org/
10.1016/j.ijnurstu.2012.09.006

Tang, K., Gerling, K., Chen, W., & Geurts, L. (2019). Information and
communication systems to tackle barriers to breastfeeding:
Systematic search and review. Journal of Medical Internet Research,
21(9), e13947. https://doi.org/10.2196/13947

Tylleskär, T., Jackson, D., Meda, N., Engebretsen, I. M. S., Chopra, M.,
Diallo, A. H., & Goga, A. (2011). Exclusive breastfeeding promotion
by peer counsellors in sub‐Saharan Africa (PROMISE‐EBF): A
cluster‐randomised trial. The Lancet, 378(9789), 420–427. https://
doi.org/10.1016/s0140-6736(11)60738-1

UNICEF. (2012). The community infant and young child feeding counselling

package: Key messages booklet. Retrieved from New York: https://www.
unicef.org/nutrition/files/Key_Message_Booklet_2012_small.pdf

Victora, C. G., Bahl, R., Barros, A. J., França, G. V., Horton, S., Krasevec, J.,

Murch, S., Sankar, M. J., Walker, N., Rollins, N. C., & Lancet Breastfeeding
Series Group. (2016). Breastfeeding in the 21st century: Epidemiology,
mechanisms, and lifelong effect. The Lancet, 387(10017), 475–490.
https://doi.org/10.1016/S0140-6736(15)01024-7

Vyas, S., & Kumaranayake, L. (2006). Constructing socio‐economic status

indices: How to use principal components analysis. Health Policy and

Planning, 21(6), 459–468. https://doi.org/10.1093/heapol/czl029
Wang, Y., Xue, H., Huang, Y., Huang, L., & Zhang, D. (2017). A systematic

review of application and effectiveness of mHealth interventions for
obesity and diabetes treatment and self‐management. Advances in

Nutrition, 8(3), 449–462. https://doi.org/10.3945/an.116.014100
Wanjohi, M., Griffiths, P., Wekesah, F., Muriuki, P., Muhia, N.,

Musoke, R. N., Fouts, H. N., Madise, N. J., & Kimani‐Murage, E. W.
(2016). Sociocultural factors influencing breastfeeding practices in

two slums in Nairobi, Kenya. International Breastfeeding Journal,
12(1), 1–8. https://doi.org/10.1186/s13006-016-0092-7

WHO. (2008). Indicators for assessing infant and young child feeding

practices: Part1 definitions.
WHO. (2018). Guideline: counselling of women to improve breastfeeding

practices.
Wisnieski, L., Kerver, J., Holzman, C., Todem, D., & Margerison‐Zilko, C. (2018).

Breastfeeding and risk of metabolic syndrome in children and
adolescents: A systematic review. Journal of Human Lactation, 34(3),
515–525.

World Health Organization. (2000). Obesity: preventing and managing the

global epidemic.
Younes, L., Houweling, T. A., Azad, K., Kuddus, A., Shaha, S., Haq, B.,

Nahar, T., Hossen, M., Beard, J., Copas, A., Prost, A., Costello, A., &
Fottrell, E. (2015). The effect of participatory women's groups on

infant feeding and child health knowledge, behaviour and outcomes
in rural Bangladesh: A controlled before‐and‐after study. Journal of
Epidemiology and Community Health, 69(4), 374–381. https://doi.

org/10.1136/jech-2014-204271

Zou, G. (2004). A modified poisson regression approach to prospective
studies with binary data. American Journal of Epidemiology, 159(7),
702–706. https://doi.org/10.1093/aje/kwh090

SUPPORTING INFORMATION

Additional supporting information can be found online in the

Supporting Information section at the end of this article.

How to cite this article: Billah, S. M., Ferdous, T. E., Siddique,

A. B., Raynes‐Greenow, C., Kelly, P., Choudhury, N., Ahmed,

T., Gillespie, S., Hoddinott, J., Haider, R., Menon, P., El

Arifeen, S., & Dibley, M. J. (2022). The effect of electronic

job aid assisted one‐to‐one counselling to support exclusive

breastfeeding among 0–5‐month‐old infants in rural

Bangladesh. Maternal & Child Nutrition, 18, e13377.

https://doi.org/10.1111/mcn.13377

14 of 14 | BILLAH ET AL.

https://doi.org/10.1371/journal.pone.0239278
https://doi.org/10.1017/s1368980012004405
https://doi.org/10.1080/23762004.2016.1181486
https://doi.org/10.1080/23762004.2016.1181486
https://doi.org/10.3945/ajcn.111.030254
https://doi.org/10.3945/ajcn.111.030254
https://doi.org/10.1159/000336287
https://doi.org/10.1371/journal.pone.0211761
https://doi.org/10.1111/j.1740-8709.2011.00362.x
https://doi.org/10.1111/j.1740-8709.2011.00362.x
https://doi.org/10.3390/ijerph17010077
https://doi.org/10.3390/ijerph17010077
https://doi.org/10.1111/j.1523-536x.2010.00446.x
https://doi.org/10.1111/j.1523-536x.2010.00446.x
https://doi.org/10.1186/s12905-020-00947-1
https://doi.org/10.1371/journal.pone.0177434
https://doi.org/10.1371/journal.pone.0177434
https://doi.org/10.1016/j.ijnurstu.2012.09.006
https://doi.org/10.1016/j.ijnurstu.2012.09.006
https://doi.org/10.2196/13947
https://doi.org/10.1016/s0140-6736(11)60738-1
https://doi.org/10.1016/s0140-6736(11)60738-1
https://www.unicef.org/nutrition/files/Key_Message_Booklet_2012_small.pdf
https://www.unicef.org/nutrition/files/Key_Message_Booklet_2012_small.pdf
https://doi.org/10.1016/S0140-6736(15)01024-7
https://doi.org/10.1093/heapol/czl029
https://doi.org/10.3945/an.116.014100
https://doi.org/10.1186/s13006-016-0092-7
https://doi.org/10.1136/jech-2014-204271
https://doi.org/10.1136/jech-2014-204271
https://doi.org/10.1093/aje/kwh090
https://doi.org/10.1111/mcn.13377

	Outline placeholder
	ACKNOWLEDGEMENT




