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1 | INTRODUCTION
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Abstract

Behaviour change communication (BCC) can improve infant and young child nutrition (IYCN)
knowledge, practices, and health outcomes. However, few studies have examined whether the
improved knowledge persists after BCC activities end. This paper assesses the effect of nutrition
sensitive social protection interventions on IYCN knowledge in rural Bangladesh, both during and
after intervention activities. We use data from two, 2-year, cluster randomised control trials that
included nutrition BCC in some treatment arms. These data were collected at intervention base-
line, midline, and endline, and 6-10 months after the intervention ended. We analyse data on
IYCN knowledge from the same 2,341 women over these 4 survey rounds. We construct a num-
ber correct score on 18 IYCN knowledge questions and assess whether the impact of the BCC
changes over time for the different treatment groups. Effects are estimated using ordinary least
squares accounting for the clustered design of the study. There are 3 main findings: First, the
BCC improves IYCN knowledge substantially in the 1st year of the intervention; participants cor-
rectly answer 3.0-3.2 more questions (36% more) compared to the non-BCC groups. Second, the
increase in knowledge between the 1st and 2nd year was smaller, an additional 0.7-0.9
correct answers. Third, knowledge persists; there are no significant decreases in IYCN knowledge
6-10 months after nutrition BCC activities ended.
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preschool nutrition outcomes, and subsequently, to poorer health,
education, and labour outcomes in adulthood (Ahmed et al., 2012;

Chronic undernutrition is widespread in many low-income countries
(Black et al., 2013), including in Bangladesh, where 36% of children
under 5 years old are stunted (NIPORT, 2015). Inadequate infant and

young child nutrition (IYCN) knowledge and practices lead to poorer

Abbreviations: BCC, behaviour change communication; CNW, community
nutrition worker; ESDO, Eco-Social Development Organization; FFO, field
facilitating officer; IYCN, infant and young child nutrition; IFPRI, International
Food Policy Research Institute; RCT, randomised control trial; TMRI, Transfer
Modality Research Initiative; WFP, World Food Programme

Avula et al., 2013; Black et al., 2013; Hoddinott et al., 2013; World
Health Organization, 2008). Correct IYCN knowledge strongly predicts
appropriate IYCN practices (Balogun, Dagvadorj, Anigo, Ota, & Sasaki,
2015; Stewart, lannotti, Dewey, Michaelsen, & Onyango, 2013; Tuan,
Nguyen, Hajeebhoy, & Frongillo, 2014; Yanikkerem, Tuncer, Yilmaz,
Aslan, & Karadeniz, 2009). As such, much research and policy has been
dedicated to assessing methods by which to improve IYCN knowledge
and practices. Behaviour change communication (BCC) has been

shown to improve IYCN knowledge, with improvements also seen in
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IYCN practices, and to some extent, health outcomes (Bhutta et al.,
2008; Caulfield, Huffman, & Piwoz, 1999; Dewey & Adu-Afarwuah,
2008; Imdad, Yakoob, & Bhutta, 2011; Shi & Zhang, 2011).

An under-researched question, particularly for intervention design, is
the appropriate duration of BCC and whether knowledge gained from
BCC persists. This paper addresses these questions, drawing on data from
two cluster randomised control trials (RCTs) fielded in Bangladesh that
included BCC as part of some, but not all, treatment arms. [YCN knowl-
edge was measured at baseline, after 1 year and after 2 years of intensive
BCC, and 6-10 months after the BCC ended. These data, along with the
randomised design, allow us to estimate the impact of the BCC interven-
tion on the treatment group after 1 and 2 years, as well as whether these

changes in knowledge are sustained after the intervention ends.

2 | METHODS

2.1 | Programme description

The Transfer Modality Research Initiative (TMRI) was conducted
between March 2012 and May 2014. Two RCTs were conducted in rural
areas: one in the northwest region of Bangladesh (the “north”), where
poverty and insecurity rates are high but food markets function well,
and one in the coastal southern region of Bangladesh (the “south”), where
poverty is slightly lower than in the north, climate shocks are more fre-
quent, and although food availability is similar to the north, food markets
are less accessible at certain times of the year. In the north, study villages
were randomly assigned to a control group or one of four treatment arms
in which beneficiaries received a cash transfer (“Cash”), a food ration
(“Food"), a half cash transfer and half food ration (“Cash&Food”), or a cash
transfer along with nutrition BCC (“Cash + BCC"). In the south, study vil-
lages were also randomly assigned to a control group or one of four treat-
ment arms; the first three treatment groups were the same as in the
north. The final treatment group in the south was different: Instead of
a cash transfer along with nutrition BCC, beneficiaries received a food
ration along with nutrition BCC (“Food + BCC”). All beneficiaries were
poor households with a child aged 0-24 months in March 2012. Transfer
payments were made for 24 months.

The programme was designed and evaluated by the International
Food Policy Research Institute and implemented by the United
Nations’ World Food Programme (WFP). WFP managed the procure-
ment and delivery of transfers, as well as the nutrition BCC training,
and routinely monitored the programme. A nongovernmental organiza-
tion contracted by WFP, the Eco-Social Development Organization
(ESDO), was responsible for the field implementation of project activ-
ities, including distributing the monthly food and cash transfers, deliv-
ering the nutrition BCC, and performing reporting activities.

Beneficiaries in the “Cash” arms received a monthly payment of
1,500 Taka (approximately 19 USD) per household. Beneficiaries in
the “Food” arms received a monthly food ration of 30 kg of rice, 2 kg
of mosoor pulse (a lentil), and 2 L of micronutrient-fortified cooking
oil. These quantities were chosen so that the initial value of the food
ration was equal to the value of the cash transfer of the beneficiaries
in the “Cash” treatment arms. Beneficiaries in the “Cash&Food” treat-

ment arms received 750 Taka, 15 kg of rice, 1 kg of mosoor pulse,
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Key messages

e This study documents the effect over time of a
behaviour change communication (BCC) intervention
on infant and young child nutrition knowledge among
mothers in Bangladesh.

e BCC results in improved knowledge of infant and young
child nutrition, and this gain in knowledge persists 6-
10 months after BCC activities end.

e Much of the gain in knowledge is achieved in the first

12 months of training.

e Impacts of BCC programmes may be underestimated if

persistence of effects is unaccounted for.

and 1 L of micronutrient-fortified cooking oil; half of each of the two
types of transfers. All transfers were made to mothers.

The beneficiaries of the “Cash + BCC” arm in the north and of the
“Food + BCC" arm in the south received the same transfer as in the
“Cash” only and “Food” only treatment groups, as well as a suite of inten-
sive nutrition BCC interventions. The main intervention was a 1-hr group
session held weekly in the village in which participants resided, led by a
trained community nutrition worker (CNW). The group sessions covered
the following topics: nutrition, diet diversity, and health; handwashing,
hygiene, and health; diet diversity and micronutrients; breastfeeding;
complementary foods for children 6-24 months; feeding and treatment
of children with diarrhoea; maternal nutrition; encouraging homestead
food production; and women's status and relationships with influential
family members such as husbands and mothers-in-law (e.g., negotiating
intrahousehold relationships related to feeding preschool children). The
sessions used a variety of methods including question and answer, pre-
sentations, practical demonstrations, role playing, and interactive call
and answer. Some sessions were held exclusively for beneficiaries; in
other sessions, husbands, mothers-in-law, and other influential individ-
uals from beneficiaries’ homes were also encouraged to attend. The hus-
band, being the child’s father and also responsible for both food
purchases and other decision-making, was considered an important fig-
ure for supporting the uptake of the IYCF lessons. Similarly, mothers-
in-law play an important role in child-rearing in Bangladesh and would
also influence the uptake of lessons learned.

The BCC session materials were derived from material developed for
Alive & Thrive (A&T) in Bangladesh, a comprehensive programme aimed
at improving breastfeeding and complementary feeding practices and
ultimately reducing stunting and anaemia among young children. This
curriculum has been used widely throughout Bangladesh (Hoddinott,
Karachiwalla, Ledlie, & Roy, 2016; Nguyen et al., 2014). A&T followed
World Health Organization and United Nations Children’s Fund guide-
lines for IYCN. A&T drew on a variety of methods to design the pro-
gramme, including several behaviour change theories (these theories—
the theory of “reasoned action”; models focused on interpersonal inter-
actions, self-efficacy, and learning from role models; and community
models emphasising the diffusion of information through social net-

works—were combined to produce the socioecological model that
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guided their programme design), quantitative and qualitative formative
research, trials of improved practice, previous studies in other countries,
assessments of media habits, and stakeholder consultations (Baker,
Sanghvi, Hajeebhoy, Martin, & Lapping, 2013). As in A&T, the BCC in
TMRI focused on the first 2 years of life. TMRI also followed A&T in
terms of the content of the BCC sessions and an approach that included
community engagement, group BCC sessions, and home visits (Baker
et al., 2013; Haider et al., 2010). Because many factors underlying the
IYCN recommendations—including local food availability and seasonal-
ity—are comparable in the north and south of Bangladesh, TMRI used
the same approach to the BCC across the two regions.

CNWs also conducted home visits to beneficiaries to follow up on
topics that were discussed in the group sessions, as well as to answer
any questions or concerns that beneficiaries may have had. Atten-
dance at the nutrition BCC sessions was a soft condition of receipt
of the transfers. When a mother missed a session, a CNW would fol-
low up with a home visit to uncover what the reason was for missing
the session, and no beneficiaries were dropped from the study for fail-
ing to attend sessions. The nutrition BCC group sessions were carried
out for 2 years, from May 2012 to April 2014.

The ESDO, the WFP, and the study team conducted home visits
and interviews on the nutrition BCC to identify any problems with
delivery and to implement any solutions needed throughout the inter-
vention period. Further, CNWs and ESDO staff held community meet-
ings and met with influential members of study villages to explain the
purpose of the training and to provide them with the information being
conveyed to study participants. CNWs received training before the
intervention began, and refresher training was also provided after both
three and 12 months after the start of the intervention.

Qualitative and quantitative monitoring data were collected
throughout the intervention period, and results indicated that the TMRI
was implemented as designed. Of households receiving the nutrition
BCC intervention, households in the north attended approximately 48
of the scheduled 52 sessions per year on average, and households in
the south attended approximately 49 of the scheduled 52 sessions per
year on average. Each session lasted approximately 1 hr, on average.
Eighty-three percent (556/670) of respondents reported that if a session
was missed, the CNW followed up with an in-home visit. Further, CNWs
did acquire the knowledge on which they were trained: A CNW survey
that took place in April 2014 conducted a quiz on the key nutrition mes-
sages, which CNWs were to convey to beneficiaries as part of the nutri-
tion BCC. Of the 14 questions asked, the mean score was 13.2 (SD 0.80)
in the north and was 13.5 (SD 1.00) in the south.

2.2 | Study design

The survey instrument was piloted among 120 households in 20 vil-
lages that were not part of the study before the start of the survey
in February 2012. Questions were written in Bangla and read aloud.
Questions were originally drafted in English, translated to Bangla, and
then back-translated into English to ensure validity. The survey was
administered by DATA, a survey company with 23 years of experience
in carrying out large-scale household surveys across Bangladesh. The
study included four rounds of quantitative data collection: a baseline

survey carried out from March to April 2012, before the interventions
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began in May 2012, a midline survey carried out in June 2013, an
endline survey in April 2014, just before the interventions ended that
month, and a post-endline survey from October 2014 to February
2015, 6 to 10 months after the intervention ended. Data used in this
study were collected from the same respondents over time, forming
a panel survey. Although the baseline, midline, and endline surveys
included respondents from all eight treatment groups (four in the north
and four in the south) and the two control arms, the post-endline sur-
vey only included respondents from the “Cash,” “Cash + BCC,” and
control arms in the north and from the “Food,” “Food + BCC,” and con-
trol arms in the south. Budget constraints precluded collecting post-
endline data from other treatment arms.

In the baseline, midline, and endline rounds, questionnaires were
administered to both the head of the household and to the primary female
caregiver (usually the mother) of the “index” child, defined to be a child in
the household aged 0-24 months in March 2012. If there was more than
one child in the household aged 0-24 months, the youngest child was
selected as the index child. Male enumerators conducted surveys with
male respondents, and female enumerators conducted surveys with
female respondents. Questions were asked on topics regarding household
demographics and housing quality, food consumption and dietary diver-
sity, and knowledge of IYCN practices. The same IYCN knowledge ques-
tions were asked in each round, and attempts were made to have the
same respondent answer the IYCN knowledge questions each time. The
questions were asked in the same order to all respondents in all rounds.
Respondents were not provided with feedback as to the correct answers.

The post-endline round was designed for a component of the
study assessing early childhood development of the “index” child. It
was conducted in a village centre (such as a community club or a
school) where caregivers brought their children for early childhood
development testing. A short instrument including the same IYCF
knowledge questions was administered to caregivers.

The study is registered with ClinicalTrials.gov (ID: NCT02237144).
The study was conducted according to the guidelines of the Declara-
tion of Helsinki, and the study received ethical approval from the Insti-
tutional Review Board of the International Food Policy Research
Institute, Washington, DC. The study was also reviewed by the Minis-
try of Food and Disaster Management in Bangladesh, who issued
authorisation letters to conduct the surveys. Consent to participate
in the study was received verbally from respondents, and this verbal

consent was witnessed and formally recorded.

2.3 | Sample design

The TMRI study used a cluster RCT design. Separate sampling pro-
cesses were followed in the north and in the south. In each region, five
sub-districts (upazilas) were selected from a list of upazilas where, in
2010, the proportion of households living below the lower poverty line
in Bangladesh was 25% or more (World Bank, World Food Programme;
Bangladesh Bureau of Statistics, 2010). All villages within these five
upazilas were listed. Both villages with fewer than 125 households
and villages that were considered peri-urban were dropped. Simple
random sampling was used to select villages from this list. Using a ran-
dom number generator, each village was assigned a random number.

Then, villages were sorted in ascending numerical order, and the first
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275 villages were retained. The first 50 villages in this sorted list were
assigned to the “Cash” group, the next 50 villages were assigned to the
“Food” group, the next 50 villages were assigned to the “Cash&Food”
group, the next 50 villages were assigned to the “Cash + BCC” group
in the north and to the “Food + BCC" group in the south, and the next
50 villages were assigned to the “Control” group. The remaining 25 vil-
lages were held as a reserve. In the 250 selected villages, a village cen-
sus was carried out, which collected information on household
demographics, poverty indicators, and whether households were par-
ticipating in social safety net and other targeted interventions. From
these data, a list of households was constructed that were considered
poor (poverty status was based on a score calculated using information
on the age and education of the household head, housing characteris-
tics, ownership of consumer durables, land ownership, and household
livelihoods), would have a child aged 0-24 months by the time the
intervention began, and were not receiving benefits from any other
social safety net interventions. These were the eligible households for
participation in the study. From each village, 10 households meeting
these three conditions were randomly selected using simple random
sampling and giving a total sample size of 5,000 targeted households.

Because in this analysis we focus on persistence of knowledge over
the four survey rounds, we restrict the sample to the treatment arms
that were covered by the post-endline survey: namely, the control
groups in both the north and the south, the “Cash” and “Cash + BCC”
treatment arms in the north, and the “Food” and “Food + BCC” arms
in the south. Among this sample of 3,000 households at baseline,
2,749 households were successfully re-interviewed at post-endline.
Attrition between baseline and post-endline was not systematically cor-
related with intervention arm or baseline characteristics. In both the
north and the south, neither participation in any of the treatment
groups nor the control groups affects attrition. In the north, only one
variable (household assets) is statistically significantly correlated with
attrition; however, the coefficient is extremely small (less than one
thousandth of a point). In the south as well, there is only one statistically
significant correlate of attrition: the age of the caregiver of the index
child. This coefficient is also extremely small (a difference of
0.002 years). Because these are extremely small differences, we do
not believe that attrition would bias our results. Within the post-endline
sample, 2,341 households had the same respondent for the IYCN
knowledge questions in all four rounds of the survey. This includes
1,213 households in the north and 1,128 households in the south.

We calculated the ex-post statistical power required for the out-
comes specific to this paper. Using a significance level of 0.05, setting
statistical power at 0.80, and using outcome-specific means, standard
deviations, and intra-cluster correlations, a sample that includes 50
clusters per treatment arm and 10 households per cluster provides suf-
ficient statistical power to detect an increase of 0.455 increase in the

number of IYCN questions answered correctly.

2.4 | Measures

In each survey round, there are 18 questions relating to IYCN knowl-
edge that are asked of the caregiver of the index child. The questions
are based on the material that was taught to participants in the BCC

sessions and are listed in Table S1. Each question had multiple choice
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responses that were read to respondents. More than one response
could be considered correct, and this was reflected in the scoring.
We construct a “total knowledge score” comprising the number of
questions answered correctly, which ranges from O to 18. We also con-
struct three additional measures: one comprising the number of cor-
rect answers to the three breastfeeding questions (the “breastfeeding
knowledge score”); one comprising the number of correct answers to
the 10 micronutrients questions (the “micronutrients knowledge
score”); and one comprising the number of correct answers to five

questions on water, sanitation, and hygiene (the “WASH score”).

25 |

All statistical analyses were conducted using STATA 14 (StatCorp LP).
We conduct the analysis separately for the north and for the south.

Statistical analysis

We first present descriptive statistics by region on the knowledge
scores and other key household and respondent indicators at baseline,
comparing the different treatment arms to assess baseline balance. We
present means for each treatment group, as well as p values for t tests
of the differences between treatment groups. Variables are considered
balanced if p > .05. To show patterns over time, we then present fig-
ures showing the average total knowledge score in each of the four
survey rounds for each of the three treatment groups, separately for
the north and for the south.

We use analysis of covariance to measure the effect of treatment on
knowledge across rounds (McKenzie, 2012). By conditioning on the
respondent’s baseline total knowledge score, a variable correlated with
our outcome of interest, as McKenzie (2012) notes, we reduce the vari-
ance of the treatment estimator. Separately for the north and for the
south, we run three ordinary least squares regressions: one with the mid-
line total knowledge score as the outcome, one with the endline total
knowledge score as the outcome, and one with the post-endline total
knowledge score as the outcome. All regressions are restricted to the
sample for which the same respondent answered the [IYCN knowledge
questions in all four rounds. In addition to the baseline total knowledge
score, we include dummy variables for the “Cash” and “Cash + BCC”
treatment groups in the north and for the “Food” and “Food + BCC”
treatment groups in the south. In both the north and the south, the “Con-
trol” group is the baseline category. Standard errors are clustered at the
village level to account for the cluster randomised design of the study.
Impacts are considered statistically significant if p < .05.

We use chi-squared tests to test whether the coefficients on the
treatment arm dummy variables are statistically different from one
another across regressions (comparing midline to endline and compar-
ing endline to post-endline). We use seemingly unrelated estimation,
whereby parameter estimates and covariance matrices are stored into
one parameter vector and simultaneous covariance matrix (Clogg,
Petkova, & Haritou, 1995), and report the p values for tests that a coef-
ficient in one regression is statistically equivalent to the same coeffi-
cient in a different regression. For example, we test whether the
coefficient for the impact on knowledge at midline for the “Cash”
group is the same as the coefficient for the impact on knowledge at
endline for the “Cash” group. We do the same for the “Cash + BCC”
in the north and for the “Food” and “Food + BCC” groups in the south.
Coefficients are considered statistically different if p < .05.
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We conduct the following robustness checks. We re-estimate
the impacts using the “breastfeeding knowledge” score, the
“micronutrients knowledge” score, and the “WASH knowledge” score
as outcomes instead, in order to assess whether persistence differs
for these different types of questions. We re-estimate the regressions
for the total knowledge score outcomes at midline, endline, and post-
endline including baseline demographic variables as control variables
to account for any imbalance at baseline. We conduct heterogeneity
analysis to ascertain whether persistence between endline and post-
endline differs by various household characteristics. We look at differ-
ences in the age of the respondent for the IYCN knowledge questions,
whether the respondent has had no formal education, the age of the

youngest child in the household, and the number of days between
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the approximate end of the BCC (May 30, 2014) and the date of
administration of the post-endline survey. We conduct this heteroge-
neity analysis by including a control variable for the aspect of hetero-
geneity in which we are interested in the regression and interacting

the control variable with the two treatment group dummy variables.

3 | RESULTS

3.1 | Characteristics of the study sample

Table 1 describes the baseline characteristics of the households and of

the respondents answering the IYCN knowledge questions in the north

TABLE 1 Baseline means and balance of sample variables by intervention arm

North (n = 1,213) Ms p values of differences
Cash - Cash Cash - Cash + BCC
Cash Cash + BCC Control + BCC Control - Control

Household characteristics

Number of household members 4.78 4.84 4.78 .53 .99 .53

Value of total household assets 15,811.05 15,203.62 14,087.61 71 23 42

Age of the head of household 35.32 35.42 35.59 .89 71 .81

Head of household is female 0.07 0.07 0.06 .67 .89 .58

Head of the household has no schooling 0.69 0.69 0.70 .96 .64 .68

Age of the sample index child 8.43 8.20 8.14 .82 76 .95

Age of the youngest child in the household 7.40 7.66 7.46 .62 91 .69
Characteristics of the caregiver of the index child

Caregiver of the index child has no schooling 0.50 0.52 0.49 .65 .83 51

Age of the caregiver of the index child 27.30 28.03 27.70 11 40 47

Number correct on all IYCN knowledge questions 8.79 8.77 8.62 .87 27 §S8

Number correct on breastfeeding questions 1.56 1.51 1.51 .35 .30 .94

Number correct on micronutrient questions 5.65 5.56 541 43 .05 21

Number correct on WASH questions 1.59 1.70 1.70 24 22 .99
South (n = 1,128) Ms p values of differences

Food - Food Food - Food + BCC
Food Food + BCC Control + BCC Control - Control

Household characteristics

Number of household members 5.24 497 5.27 .01 .76 .00

Value of total household assets 16,276.71 18,260.58 18,576.42 26 17 .86

Age of the head of household 35.71 34.09 35.13 .02 41 12

Head of household is female 0.14 0.12 0.10 .59 .15 .38

Head of the household has no schooling 0.56 0.50 0.53 .09 .34 47

Age of the sample index child 7.63 8.10 7.57 .64 .95 .52

Age of the youngest child in the household 6.66 7.38 7.20 17 .28 .73
Characteristics of the caregiver of the index child

Caregiver of the index child has no schooling 0.40 0.33 0.33 .05 .06 94

Age of the caregiver of the index child 28.04 27.42 27.93 17 .82 26

Number correct on all IYCN knowledge questions 8.45 8.45 8.43 .99 .90 .90

Number correct on breastfeeding questions 1.58 147 1.58 .03 .95 .03

Number correct on micronutrient questions 5.44 5.63 5.45 .18 94 21

Number correct on WASH questions 143 1.36 1.40 .39 .69 .64

Note. “Cash” (“Food”) refers to treatment arm in which a cash (food) transfer was provided to the participant household. “Cash + BCC” (“Food + BCC") refers
to treatment arm in which a cash (food) transfer, along with BCC training was provided to the participant household. “Control” refers to a treatment arm in
which no benefits were provided to the participant household. Restricted to sample with same respondent over all four rounds of data collection.
BCC = behaviour change communication; IYCN = infant and young child nutrition.
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(top panel) and in the south (bottom panel). Average household size is
4.98 (SD 1.39). The value of total household assets (including both con-
sumer durables and productive assets) is approximately 16,320 (SD
22,670) Taka (about 200 USD in April 2012), with households in the
south having slightly higher values of assets than households in the
north. The average age of the head of the household is 35 (SD 9.84)
years old. Few heads of household are female, only 9% (n = 220). How-
ever, there are more female-headed households in the south than in
the north. Sixty-one percent (n = 1,440) of household heads have no
schooling, and household heads in the north are less likely to have
had schooling. The average age at baseline of the study’s index child
is 8 (SD 12.99) months. The average age at baseline of the youngest
child in the household is 7.3 (SD 7.12) months. Forty-three percent
(n = 1,007) of the caregivers of the index children have no schooling,
and the caregivers of index children in the north are less likely to have
had any schooling. The average age of the caregiver of the index child
is 27 (SD 6.49) years old. On average, the respondent for the IYCN
knowledge questions got 8.59 (SD 2.30) out of all 18 questions correct,
1.53 (SD 0.67) out of 3 breastfeeding questions correct, 5.52 (SD 1.76)
out of 10 micronutrient questions correct, and 1.53 (SD 0.67) out of 5
WASH questions correct at baseline. The statistics for the knowledge
questions are very similar between the north and the south.

We also assessed whether the sample was balanced across these
baseline characteristics. There are no significant differences in house-
hold or IYCN knowledge respondent characteristics between the three
groups in the north. In the south, there are six significant differences:
The number of household members in the “Food + BCC” group is
slightly higher than in the other two groups, the proportion of care-
givers with no schooling is slightly higher in the “Food” group, the num-
ber of breastfeeding questions answered correctly is slightly lower in
the “Food + BCC" group compared to the other two groups, and the
age of the household head is slightly lower in the “Food + BCC” group

compared to the “Food” group.

3.2 | Persistence of IYCN knowledge caused by the
programme

Figure 1 shows the average (and 95% confidence intervals) of the total
knowledge score over the four survey rounds for respondents in the
north, for each of the three groups in the study (“Cash,” “Cash + BCC,”
and “Control”). There is an increase in the total number of correctly
answered questions between baseline and midline for all three groups;
however, the increase is highest for the “Cash + BCC” group. Between
midline and endline and between endline and post-endline, there is lit-
tle change in the total number of questions answered correctly for any
of the three groups. Figure 2 shows the average (and 95% confidence
intervals) of the total knowledge score over the four survey rounds for
respondents in the south, again for each of the three groups (“Food,”
“Food + BCC,” and “Control”). Again, there is an increase in the number
of questions answered correctly between baseline and midline for all
three groups, but the increase is largest for the “Food + BCC” group.
As with the north, there is minimal change in the total number of ques-
tions answered correctly for any of the three groups between midline
and endline or between endline and post-endline. Figures 1 and 2 sug-
gest both that knowledge increases are higher in the BCC intervention
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FIGURE 1 Infant and young child nutrition knowledge scores over

survey rounds and by treatment groups—north. Knowledge scores
include 18 questions on breastfeeding, sanitation, and other health and
nutrition topics. Bars represent 95% confidence intervals

groups than in the other groups and that there is persistence of
IYCN knowledge.

Table 2 reports the impacts of the TMRI programme on knowledge
across rounds through a regression framework, in which statistical sig-
nificance of these patterns can be assessed. For each of the north (top
panel) and the south (bottom panel), three specifications are pre-
sented: the total knowledge score at midline, endline, and post-endline
are the outcome variables. Below the regressions for the endline and
post-endline outcome variables, we report p values of the differences
in coefficients between the regressions. For the north, we report the
p value of the difference in the “Cash” group coefficient between the
midline and the endline in the column for the endline regression and
between the endline and the post-endline in the column for the
post-endline regression. We do the same in the final row of the panel
for the difference in the “Cash + BCC” group coefficient between sur-
vey rounds. For the south, we report the p value of the difference in

the “Food” group coefficient between the midline and endline in the

Food

Food+BCC = @

Control '_::_"
&

8 10 12 14 16

-. Baseline [l Midline
|k Endiine 4 Post-endiine

FIGURE 2 Infant and young child nutrition knowledge scores over
survey rounds and by treatment groups—south. Knowledge scores
include 18 questions on breastfeeding, sanitation, and other health and
nutrition topics. Bars represent 95% confidence intervals



HODDINOTT ET AL.

TABLE 2 Persistence of knowledge across survey rounds
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North
Number correct— Number correct— Number correct—
midline endline post-endline
Outcome Coefficient/SE Coefficient/SE Coefficient/SE
Cash 0.088 (0.244) 0.360 (0.212) 0.491 (0.268)
Cash + BCC 3.251** (0.284) 4.146** (0.199) 4.140** (0.256)

Total number correct—baseline

0.195** (0.032)

0.203** (0.032)

0.219** (0.034)

Constant 8.815** (0.337) 8.190** (0.314) 7.888** (0.348)
Number of observations 1,213 1,213 1,213

R? .313 423 .370

p value for difference in coefficient—Cash .362 .648

p value for difference in coefficient—Cash + BCC .003 982

South

Food 0.154 (0.222) 0.145 (0.193) -0.016 (0.331)
Food + BCC 3.058** (0.196) 3.794** (0.202) 3.824** (0.296)

Total number correct—baseline

Constant
Number of observations 1,128
R? 273

p value for difference in coefficient—Food

p value for difference in coefficient—Food + BCC

0.154** (0.029)
8.984** (0.275)

0.115** (0.035)
9.191** (0.315)
1,128

327

.966

.001

0.199** (0.040)
8.807** (0.420)
1,128

.355

.628

.923

Note. Each column and panel represents a separate regression. Outcome is the number of questions answered correctly out of 18 infant and young child
nutrition knowledge questions. Sample is restricted to households in which the same respondent answered the infant and young child nutrition questions
in all four survey rounds. Estimates are from an ordinary least squares regression. Standard errors are clustered at the village level. The p value for difference
in coefficients is a chi-squared test for whether the same coefficient (e.g., Cash or Cash + BCC) differs between midline and endline and between endline and
post-endline. Coefficients were significantly different from 0. BCC = behaviour change communication.

**p < .01.
*p < .05.

column for the endline regression and between the endline and post-
endline in the column for the post-endline regression. We do the same
in the final row of the table for the difference in the “Food + BCC”
coefficient between survey rounds.

In both regions, the BCC intervention improved knowledge signif-
icantly. The total knowledge score is higher among respondents in the
“Cash + BCC" group compared to the “Cash” and “Control” groups in
the north, and the total knowledge score is higher among respondents
in the “Food + BCC” group compared to the “Food” and the “Control”
groups in the south. These findings confirm those in Figures 1 and 2. In
the north, respondents in the “Cash + BCC” group answer 3.2 more
guestions correctly at midline, 4.1 more questions correctly at endline,
and 4.1 more questions correctly at endline compared to the “Control”
group. These effects are statistically significant (p < .05). The impact of
being in the “Cash” group but not receiving the BCC intervention is not
statistically significant (p > .05). In the south, respondents in the
“Food + BCC” group answer 3.0 more questions correctly at midline,
3.7 more questions correctly at endline, and 3.8 more questions cor-
rectly at post-endline compared to the “Control” group. These effects
are statistically significant (p < .05). The impact of being in the “Food”
group but not receiving the BCC intervention is not statistically signif-
icant (p > .05).

The difference in programme impacts is statistically significant for
the “Cash + BCC” group between midline and endline (p < .05) but not
between endline and post-endline (p > .05). The difference in pro-

gramme impacts is statistically significant for the “Food + BCC” group

between midline and endline (p < .001) but not between endline and
post-endline (p < .05).

To assess robustness, we estimated the same regressions as in
Table 2 but with the total number of questions correct on the
breastfeeding, micronutrients, and WASH questions separately as out-
comes. In both the north and in the south, Table 3 shows that knowl-
edge persists across these three sub-indices. We also re-estimated the
regressions in Table 2 including all of the baseline variables inTable 1 as
control variables. Although the point estimates differ slightly, the
results are robust to the inclusion of these control variables, and the
degree of statistical significance of the point estimates does not differ
once the control variables are included. Finally, we also conducted het-
erogeneity analysis. We look at differences in the following character-
istics: the age of the respondent, whether the respondent has had no
formal education, the age of the youngest child in the household, and
the number of days between the approximate end of the nutrition
BCC (May 30, 2014) and the date of administration of the post-endline
survey. There are no significant differences in impact by these charac-
teristics of the household.

4 | DISCUSSION

We find that participants randomly assigned to a nutrition BCC inter-
vention had significantly higher IYCN knowledge 1 year after the inter-
vention began, compared to study participants in treatment groups
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without BCC. We observe this in both RCTs that we assess. Although
participants receiving nutrition BCC also received transfers of cash (in
the north) and food (in the south), their IYCN knowledge was higher
than that observed in “Cash” only (in the north) and “Food” only (in
the south) treatment arms. This suggests that it was the BCC interven-
tion, and not the transfer, that led to increases in IYCN knowledge.

The increase in knowledge from BCC after 1 year was statistically
significant. The number of correct answers provided by mothers in the
BCC treatment arms increased by 3.2 answers in the north and 3.0
answers in the south, relative to the non-BCC arms. This is after
attending about 48 or 49 BCC sessions on average. Relative to the
baseline scores for the control groups, this is equivalent to a 36%
increase in the number of correct answers. In the BCC treatment arms,
there is a further increase in the number of correct answers during the
second year of the intervention (after a further 48 or 49 BCC sessions
on average), but the increase is smaller than the change from baseline
to midline, rising by 0.9 correct answers in the north and 0.7 correct
answers in the south. Results from the post-endline survey showed
that these gains in knowledge persisted. No significant decline in [YCN
knowledge was observed 6 to 10 months after the BCC intervention
ended. The effects do not differ when we separate IYCN knowledge
topics into those of breastfeeding, micronutrients, and WASH. There
are no significant differences in effects based on the respondent’s
age or education level, the age of the youngest child in the household,
or the amount of time that had elapsed between the final BCC session
and post-endline surveys.

This improvement and then persistence in knowledge may be due
to a number of factors. It is possible that the frequency of the BCC ses-
sions enabled high uptake and retention of information. Involvement
of other household members may have encouraged further discussion
of these topics at home and made it easier not only to learn but also to
retain the information. It is also possible that the home follow-up visits
by CNWs when sessions were missed provided an opportunity for par-
ticipants to ask questions about and seek clarifications of material that
was covered in the group BCC sessions. Our data do not allow us to
identify the separate effects of these mechanisms. Further, it may be
the combination of these factors that were important for this sustained
knowledge gain.

There are three important caveats for interpreting our results.
First, our measure of knowledge focuses heavily on the nutrient con-
tent of foods, paying less attention to other aspects of knowledge such
as an understanding of the consequences of nutrient deficiency. Sec-
ond, knowledge gain and persistence do have limitations. Depending
on food availability, cultural norms, and potentially other factors,
knowledge gain and retention do not necessarily translate into behav-
iour change. Knowledge is necessary, but is not sufficient. Lastly, there
is no treatment arm that is BCC only; we are attributing the effects on
knowledge to the BCC because there were no impacts in the non-BCC
intervention arms. Our results should thus be interpreted with this
caveat in mind.

Our study has several strengths. Our analysis is based on cluster
RCTs, which alleviates concerns that confounding factors could be
driving the effects. Our results are therefore causal rather than associ-
ational. We obtain similar results from two RCTs fielded in two differ-

ent parts of rural Bangladesh. We have data on IYCN knowledge from
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the same mothers at multiple time points, prior to intervention as well
as from 13 to 34 months after the intervention commenced. Our
results remain robust to including baseline household characteristics
and respondent characteristics in the analysis.

Our study also has weaknesses. In the south RCT, there were
minor imbalances in baseline characteristics between the treatment
groups. However, controlling for these baseline characteristics in the
analysis do not change the results, and so, we do not believe this
should be a cause for concern. There was one factor in the north and
in the south that affected attrition. However, the magnitudes of their
effect on attrition were extremely small, and we do not believe that
they would bias our estimates. Finally, as noted above, the data do
not allow us to comment on the precise mechanisms through which
these effects occurred; we cannot be certain whether the effects were
due to the frequency of BCC sessions, the involvement of husbands
and/or mothers in law, in-home follow-up visits, or some combination
of these.

Although we are able to examine whether gains in [YCN knowl-
edge persist 6-10 months after the BCC interventions ended, it would
be of interest to see whether the persistence continues over a longer
period of time. It would also be useful to know whether these knowl-
edge gains could be achieved through a shorter duration of BCC activ-
ities or through activities that were less intense and less costly. Such an
assessment should also consider whether a shorter duration, or a less
intensive approach, affected the extent to which caregivers act on this
knowledge and whether the shorter duration/reduced intensity
affected impact on measures of nutritional status. Future work could
examine these issues.

Our core finding that knowledge gained through nutrition BCC is
retained after the BCC ends has implications for the design and imple-
mentation of such interventions in Bangladesh and elsewhere. They
suggest that the costs of well-implemented, intensive BCC can be jus-
tified by the fact that the gains in IYCN knowledge persist after the
training ends. This implies that children born after this intervention
ended may well benefit from their mothers’ improved IYCN knowl-
edge. This also means that studies measuring the impact of such
programmes may underestimate impacts if the degree of persistence
of impacts remains unaccounted for. Subject to the caveats described
above, our results are suggestive that many of these gains can be
achieved through 12 months of this type of intensive, well-delivered
BCC that includes follow-up home visits for missed sessions and facil-

itates involvement of other household members.

ACKNOWLEDGMENTS

This work has partly been supported by the Department for Interna-
tional Development through its funding of the Transform Nutrition
Consortium and was undertaken as part of the CGIAR Research Pro-
gram on Policies, Institutions, and Markets (PIM) led by the Interna-
tional Food Policy Research Institute (IFPRI). The funders had no role
in study design, data collection and analysis, decision to publish or

preparation of the manuscript.

CONFLICTS OF INTEREST

The authors declare that they have no conflicts of interest.



10 of 10 Wi LEY‘I ‘

ORCID

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

REFERENCES

Ahmed, T., Mahfuz, M,, Ireen, S., Ahmed, A. S., Rahman, S., Islam, M. M,, ...
Choudhury, F. P. (2012). Nutrition of children and women in Bangla-
desh: Trends and directions for the future. Journal of Health,
Population and Nutrition, 1-11.

Avula, R., Menon, P, Saha, K. K., Bhuiyan, M. I., Chowdhury, A. S., Siraj, S.,
... Frongillo, E. (2013). A program impact pathway analysis identifies
critical steps in the implementation and utilization of a behavior
change communication intervention promoting infant and child
feeding practices in Bangladesh. The Journal of Nutrition, 143(12),
2029-2037.

Baker, J., Sanghvi, T., Hajeebhoy, N., Martin, L., & Lapping, K. (2013). Using
an evidence-based approach to design large-scale programs to improve
infant and young child feeding. Food and Nutrition Bulletin, 34(3 suppl2),
S$146-5155.

Balogun, O. O., Dagvadorj, A., Anigo, K. M., Ota, E., & Sasaki, S. (2015). Fac-
tors influencing breastfeeding exclusivity during the first 6 months of
life in developing countries: A quantitative and qualitative systematic
review. Maternal & Child Nutrition, 11(4), 433-451.

Bhutta, Z. A,, Ahmed, T., Black, R. E., Cousens, S., Dewey, K., Giugliani, E., ...
Shekar, M. (2008). Maternal and child undernutrition 3: What works?
Interventions for maternal and child undernutrition and survival. The
Lancet, 371, 417-440.

Black, R. E., Victora, C. G., Walker, S. P, Bhutta, Z. A, Christian, P., De Onis,
M., ... Uauy, R. (2013). Maternal and child undernutrition and over-
weight in low-income and middle-income countries. The Lancet, 382
(9890), 427-451.

Caulfield, L. E., Huffman, S. L., & Piwoz, E. G. (1999). Interventions to
improve intake of complementary foods by infants 6 to 12 months of
age in developing countries: Impact on growth and on the prevalence
of malnutrition and potential contribution to child survival. Food &
Nutrition Bulletin, 20(2), 183-200.

Clogg, C. C., Petkova, E., & Haritou, A. (1995). Statistical methods for com-
paring regression coefficients between models. American Journal of
Sociology, 100, 1261-1312.

Dewey, K. G., & Adu-Afarwuah, S. (2008). Systematic review of the efficacy
and effectiveness of complementary feeding interventions in develop-
ing countries. Maternal & Child Nutrition, 4, 24-85.

Haider, R., Rasheed, S., Sanghvi, T. G., Hassan, N., Pachon, H., Islam, S., &
Jalal, C. S. (2010). Breastfeeding in infancy: Identifying the program-rel-
evant issues in Bangladesh. International Breastfeeding Journal, 5(1), 21.

Hoddinott, J., Behrman, J. R., Maluccio, J. A., Melgar, P., Quisumbing, A.
R., Ramirez-Zea, M,, ... Martorell, R. (2013). Adult consequences of
growth failure in early childhood. The American Journal of Clinical
Nutrition. ajcn-064584

Hoddinott, J., Karachiwalla, N., Ledlie, N., & Roy, S. (2016). Adolescent girls’
infant and young child nutrition knowledge levels and sources differ

HODDINOTT ET AL.

among urban and rural samples in Bangladesh. Maternal and Child Nutri-
tion, 12(4), 885-897.

Imdad, A., Yakoob, M. Y., & Bhutta, Z. A. (2011). Effect of breastfeeding
promotion interventions on breastfeeding rates, with special focus on
developing countries. BMC Public Health, 11, 1-8.

McKenzie, D. (2012). Beyond baseline and follow-up: The case for more T
in experiments. Journal of Development Economics, 99(2), 210-221.
Nguyen, P. H., Saha, K. K., Ali, D., Menon, P., Manohar, S., Mai, L. T., ... Ruel,
M. T. (2014). Maternal mental health is associated with child undernu-
trition and illness in Bangladesh, Vietnam and Ethiopia. Public Health

Nutrition, 17(6), 1318-1327.

NIPORT. (2015). Bangladesh Demographic and Health Survey 2014.
Dhaka, Bangladesh and Calverton, MD: National Institute of Population
Research and Training (NIPORT), Mitra and Associates, and ICF
International.

Shi, L., & Zhang, J. (2011). Recent evidence of the effectiveness of educa-
tional interventions for improving complementary feeding practices in
developing countries. Journal of Tropical Pediatrics, 57(2), 91-98.

Stewart, C. P, lannotti, L., Dewey, K. G., Michaelsen, K. F., & Onyango, A.
W. (2013). Contextualising complementary feeding in a broader frame-
work for stunting prevention. Maternal & Child Nutrition, 9(S2), 27-45.

Tuan, N. T., Nguyen, P. H., Hajeebhoy, N., & Frongillo, E. A. (2014). Gaps
between breastfeeding awareness and practices in Vietnamese
mothers result from inadequate support in health facilities and social
norms. The Journal of Nutrition, 144(11), 1811-1817.

World Bank; World Food Programme; Bangladesh Bureau of Statistics.
(2010). Poverty maps of Bangladesh 2010: Technical report. Washington,
DC: World Bank.

World Health Organization. (2008). Strengthening action to improve feed-
ing of infants and young children 6-23 months of age in nutrition and
child health programmes: Report of proceedings, Geneva, 6-9
October 2008.

Yanikkerem, E., Tuncer, R, Yilmaz, K., Aslan, M., & Karadeniz, G. (2009).
Breast-feeding knowledge and practices among mothers in Manisa,
Turkey. Midwifery, 25(6), e19-e32.

SUPPORTING INFORMATION

Additional Supporting Information may be found online in the

supporting information tab for this article.

How to cite this article: Hoddinott J, Ahmed A, Karachiwalla
NI, Roy S. Nutrition behaviour change communication causes
sustained effects on IYCN knowledge in two cluster-
randomised trials in Bangladesh. Matern Child Nutr. 2018;14:
e€12498. https://doi.org/10.1111/mcn.12498



http://orcid.org/0000-0002-0590-3917
https://doi.org/10.1111/mcn.12498

