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Integrating Nutrition Interventions into an
Existing Maternal, Neonatal, and Child Health
Program Increased Maternal Dietary Diversity,
Micronutrient Intake, and Exclusive
Breastfeeding Practices in Bangladesh: Results
of a Cluster-Randomized Program Evaluation
Phuong Hong Nguyen,! Sunny S Kim,' Tina Sanghvi,?> Zeba Mahmud,?> Lan Mai Tran,? Sadia Shabnam,?
fﬁfihﬁifnﬁiaﬁeiiﬁ?l Haque,® Kaosar Afsana,®> Edward A Frongillo,* Marie T Ruel,’

]Poverty, Health and Nutrition Division, International Food Policy Research Institute (IFPRI), Washington, DC; 2FHI 360, Washington,
DC; *BRAC, Dhaka, Bangladesh; and *Department of Health Promotion, Education, and Behavior, University of South Carolina,
Columbia, SC

Abstract

Background: Maternal undernutrition is a major concern globally, contributing to poor birth outcomes. Limited evidence exists
on delivering multiple interventions for maternal nutrition simultaneously. Alive & Thrive addressed this gap by integrating
nutrition-focused interpersonal counseling, community mobilization, distribution of free micronutrient supplements, and
weight-gain monitoring through an existing Maternal, Neonatal, and Child Health (MNCH) program in Bangladesh.
Objectives: \We evaluated the effect of providing nutrition-focused MNCH compared with standard MNCH (antenatal care
with standard nutrition counseling) on coverage of nutrition interventions, maternal dietary diversity, micronutrient
supplement intake, and early breastfeeding practices.

Methods: We used a cluster-randomized design with cross-sectional surveys at baseline (2015) and endline (2016)
(n ~ 300 and 1000 pregnant or recently delivered women, respectively, per survey round). We derived difference-in-
difference effect estimates, adjusted for geographic clustering and infant age and sex.

Results: Coverage of interpersonal counseling was high; >90% of women in the nutrition-focused MNCH group were visited at
home by health workers for maternal nutrition and breastfeeding counseling. The coverage of community mobilization activities
was ~50%. Improvements were significantly greater in the nutrition-focused MNCH group than in the standard MNCH group
for consumption of iron and folic acid [effect: 9.8 percentage points (pp); 46 tablets] and calcium supplements (effect: 12.8 pp; 50
tablets). Significant impacts were observed for the number of food groups consumed (effect: 1.6 food groups), percentage of
women who consumed =5 food groups/d (effect: 30.0 pp), and daily intakes of several micronutrients. A significant impact was
also observed for exclusive breastfeeding (EBF; effect: 31 pp) but not for early initiation of breastfeeding.

Conclusions: Addressing nutrition during pregnancy by delivering interpersonal counseling and community mobilization,
providing free supplements, and ensuring weight-gain monitoring through an existing MNCH program improved maternal
dietary diversity, micronutrient supplement consumption, and EBF practices. This trial was registered at clinicaltrials.gov
as NCT02745249. J Nutr2017;147:2326-37.

Keywords: Bangladesh, breastfeeding, cluster-randomized trial, community mobilization, dietary diversity, interper-
sonal counseling, maternal undernutrition, micronutrient intake

Introduction
There is growing recognition of the importance of maternal

nutrition interventions as part of antenatal care (ANC) to
improve maternal and infant health outcomes (2). In 2016, the
and increased infant morbidity and mortality, with long-term ad-  WHO issued new guidelines on ANC for a positive pregnancy
verse consequences for child development and life-long health (1).  experience (3), with high priority given to nutrition through

Maternal undernutrition is a major public health concern
globally, contributing to poor fetal and early childhood growth
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dietary interventions and micronutrient supplementation, to-
gether with health system interventions to improve the use and
quality of ANC. The successful implementation of these inter-
ventions will contribute to achieving the global nutrition targets
for 2025 (4).

Reviews of the interventions used to improve maternal
nutrition during pregnancy and their effects on maternal and
infant health noted that the overall quality of the evidence
was low to very low due to heterogeneity in the studies, poor
study designs, and lack of control for potential confounding
(5, 6). A review of 5 antenatal nutrition education trials (all
in high-income countries except for 1 in Bangladesh) showed
increased protein intake (7 g/d; 95% CI: 3, 11 g/d), reduced
risk of preterm birth (RR: 0.46; 95% CI: 0.21, 0.98) and low
birth weight (RR: 0.04; 95% CI: 0.01, 0.14), and increased
birth weight among newborns delivered by undernourished
[BMI (in kg/m?) <18.5] women (490 g; 95% CI: 428, 552 g)
(6). Balanced energy and protein supplementation (12 trials; 7
in low- and middle-income countries, 6705 women) reduced
the risk of still birth (by 40%) and small-for-gestational age
(by 21%) and increased birth weight (by 41 g). A meta-analysis
of 34 studies (11 of which were in low- and middle-income
countries) showed that maternal nutrition education and coun-
seling significantly improved gestational weight gain (by 0.45 kg)
and birth weight (by 105 g) and reduced the risk of maternal
anemia in late pregnancy (by 30%) and of preterm delivery (by
19%) (5). The impacts of micronutrient supplements, such as iron
and folic acid (IFA) (7), calcium (8), vitamin A (9), and zinc (10),
on maternal and child health outcomes are well documented.
Most micronutrient-focused studies, however, reported findings
from single interventions.

Limited evidence exists on the benefits of delivering multiple
interventions for maternal nutrition. Studies in India (11, 12),
Nepal (13), and Senegal (14) showed higher effects when
combining nutrition education and IFA supplementation than
with nutrition education or supplementation alone. The meta-
analysis of 34 studies showed that the impact of nutrition
education and counseling was greater when combined with
direct nutrition support such as food, micronutrient supple-
ments, or nutrition safety nets (3).

The Alive & Thrive initiative addressed these gaps through
integrating multiple nutrition interventions into an existing
Maternal, Neonatal, and Child Health (MNCH) program in
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Bangladesh, a country with a high prevalence of maternal and
child undernutrition (15), which we refer to as “nutrition-
focused MNCH.” This article reports findings from a cluster-
randomized impact evaluation comparing the nutrition-focused
MNCH with a standard MNCH program on 1) coverage and
use of maternal nutrition interventions, 2) consumption of
diversified foods and adequate amounts of macro- and micro-
nutrients during pregnancy, and 3) early breastfeeding practices.

Methods

Study context and intervention description. BRAC, a large national
nongovernmental organization in Bangladesh, has been providing
community-based MNCH services, including standard nutrition inter-
ventions, as part of antenatal health care since 2010 (16, 17). The
MNCH program operates in both rural (14 districts) and urban (11 city
corporations) areas. Services provided by the standard MNCH program
included family planning, identification of pregnancies, ANC, delivery
and postnatal care, essential neonatal care, management of neonatal and
childhood illnesses, vaccination, and referral for complications. In 20135,
Alive & Thrive designed an intensified, nutrition-focused package of
interventions to include in the existing MNCH program with the goal of
improving maternal diet quality, micronutrient intakes, and breastfeed-
ing practices. Although some nutrition interventions were provided in
the standard MNCH program (Table 1), the nutrition-focused MNCH
included greater specificity of interpersonal counseling, provided free
supplements, conducted weight-gain monitoring during pregnancy, en-
gaged fathers more explicitly, and included community mobilization
activities.

In both nutrition-focused MNCH and standard MNCH models,
interpersonal counseling was delivered by 2 types of frontline
workers, a salaried health worker (Shasthya Kormi) and a community
health volunteer (Shasthya Shebika). In the nutrition-focused MNCH
model, the health worker conducted monthly home visits and one-on-
one ANC sessions for all pregnant women to deliver the following
interventions: 1) demonstration of a specific diet plan (both quality and
quantity), 2) provision of free supplements [I[FA (60 mg elemental
Fe and 400 g folic acid) and calcium (500 mg) tablets] and advising
on their use, 3) measurement of weight and explaining weight-gain
patterns, 4) counseling on resting, and ) engaging other family
members to ensure enough foods and supplements and support for the
pregnant women.

During the postpartum period, health workers counseled mothers
on a specific diet plan during lactation and promoted optimal breast-
feeding practices. Health workers were tasked with conducting 7 visits
during pregnancy and 5 visits during the postpartum period. Health
volunteers conducted 2 visits per household per month and provided
follow-up messages to reinforce the demonstrations and counseling
given by health workers. In the standard MNCH model, visits were less
frequent with much less focus on nutrition.

In the nutrition-focused MNCH model, health workers and volun-
teers were highly trained and closely supervised, and health volunteers
received performance-based cash incentives on the basis of each new
mother reached, home visits, and mothers practicing the recommended
behaviors. Cash incentives were limited in the standard MNCH model
(Table 1). In the nutrition-focused MNCH program, regular monitoring
and supervision by BRAC staff, district managers, headquarters staff,
and an independent team of 5 monitors were provided to track the
performance of frontline workers (through direct observation) and
practices of mothers (through interview and observation). Each monitor
visited ~70 randomly selected households each month.

Community mobilization in the nutrition-focused MNCH model
involved husbands’ forums and video shows. Husbands of pregnant
women were reached twice during pregnancy (in the second and
third trimesters) through forums to discuss several topics related to
ensuring adequate supplies of foods and micronutrient supplements,
and supporting their wives to practice optimal nutrition behaviors.
Video shows and interactive communication were carried out in the

Integrating nutrition into an MNCH program 2327
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TABLE 1 Differences between intervention and comparison areas’

Interventions Standard MNCH areas (MNCH alone)

Nutrition-focused MNCH areas (MNCH +
nutrition interventions)

Counseling on diet diversity
and quantity

Standard nutrition education messages during ANC contacts
Health worker’s tasks:
- Counseled the pregnant woman on overall diet, no specific
messages, no counseling for family members

- Did not have food demonstrations

Health volunteer’s tasks:
- Provided general messages on adequate maternal nutrition; no
food demonstrations, no specifics on identifying local foods

IFA and calcium supplements Sale of IFA and calcium tablets by health volunteer

Free distribution of IFA at government health facilities

Counseled women to take IFA but did not have specific messages on
various topics

Did not monitor if women took tablets or how many women took

No specific activities on weight measurement and weight-gain
monitoring

Weight measurement

Taking rest and avoiding
heavy workload

General message on taking rest
Counseling on breastfeeding

Standard messages in third trimester

Community mobilization No community mobilization activities

More intensified and greater specificity of interpersonal counseling
Health worker’s tasks:

- Counseled the pregnant woman, husband, and family members
about importance of maternal nutrition, benefits of consuming
balanced diet, consequences of poor nutrition for maternal,
fetal, and child health, and causes of poor nutrition during
pregnancy

- Demonstration of the preparation of a low-cost balanced diet with
locally available nutritious foods (type, quantity, frequency,
diversity); health workers demonstrated with the foods available
at the pregnant woman’s home during an ANC visit; health
workers showed daily quantities of food with a 250-mL bowl

- If food from any food group was missing during demonstration,
then health workers counseled the mother about missing
nutrients and motivated her and family to provide foods from all
groups

Health volunteer’s tasks:

- Accompanied health workers during home visit and assisted
them in demonstrating how to prepare a recommended
balanced diet

- In the subsequent month, health volunteers would follow up with
the counseled pregnant women and reinforce the messages

- Helped the family to identify low-cost, locally available diverse
nutritious foods, seasonal vegetables, and fruit

Free IFA and calcium tablets provided by health workers with an
emphasis on compliance during home visits

Counseled women on benefits of IFA and calcium, consequences of IFA
or calcium deficiency, doses and duration of IFA and calcium that
should be followed, side effects and ways to minimize them, and
foods that inhibit their absorption

Requested women to preserve empty strips and count them in the
subsequent visit

Measured monthly pregnancy weight gain, filled in the chart, and
drew a line corresponding to weight gain

Counseled pregnant women on adequate weight gain

Counseled pregnant women to take 2 h of rest in the daytime and to
avoid heavy workloads

Encouraged the family to share the mother’s work

Core counseling package

Frontline workers provided with refresher training on the topic
every month

More frequent counseling

More frequent reinforcing messages by frontline workers

Provided support and problem-solving for any issues that occurred

Husbands’ forums held at second and third trimesters to motivate
husbands for taking special care of their wife and to educate
husband on the benefits of proper diet and IFA and calcium;
husbands were encouraged to ensure adequate supplies of IFA,
calcium, and foods in the house and to remind their wives to
follow the recommended practices

Community interactive media events on special topics such as ensuring
nutrition and care for pregnant women, 5 rules for pregnant
women (diet quality, quantity, IFA, calcium, and weight gain),
where to find nutritious food, initiation of breastfeeding right
after birth, and breast milk is enough <6 mo of age

2328 Nguyen et al.
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TABLE 1 Continued

Interventions Standard MNCH areas (MNCH alone)

Nutrition-focused MNCH areas (MNCH +
nutrition interventions)

Number of home visits Health workers and health volunteers: monthly visits from
identification of pregnancy to delivery

Incentive structure Standard incentive indicators:
- Identification of pregnancy
- Early initiation of breastfeeding

Health workers: 7 visits during pregnancy, 5 visits during postpartum
period

Health volunteers: 14 visits during pregnancy, 10 visits during
postpartum period

Standard incentives with 4 additional indicators:
- Health volunteers conducted home visits 2 times/mo
- =5 groups of food consumed by pregnant women
- 30 IFA/30 calcium tablets consumed by pregnant women
- Health volunteers assisted health workers in measuring weights of

all pregnant women

" ANC, antenatal care; IFA, iron and folic acid; MNCH, Maternal, Neonatal, and Child Health.

community (3 videos focused on nutrition during pregnancy and 2
focused on breastfeeding practices), targeting women, their husbands
and family members, local leaders, village doctors, and government
health workers. There was no community mobilization in the standard
MNCH program. The maternal nutrition interventions were imple-
mented from August 2015 to December 2016. Coverage of the interven-
tions was not affected by the rainy season, because the monitoring data
showed that the coverage was similar across different months of the
year.

Evaluation design. A cluster-randomized, nonblinded design was used
for evaluation. Twenty subdistricts (#pazilas) from 4 districts (Mymensingh,
Rangpur, Kurigram, and Lalmonirhat) in which BRAC’s rural MNCH
program existed were randomly selected and randomly assigned to
nutrition-focused MNCH or standard MNCH areas. Cross-sectional
household surveys were conducted at baseline (2015) and at endline
(2016) in the same villages at the same time of year (June—-August). This
design, which was longitudinal at the village level, was optimal for
assessing whether the nutrition-focused MNCH resulted in population
shifts in coverage and use of the interventions and changes in behaviors
compared with the standard MNCH.

Sample size estimations. There were 2 samples: 1) recently delivered
women with children <6 mo of age, which provided the best
opportunity to assess most of the outcome indicators, and 2) pregnant
women in the second and third trimesters of pregnancy, which allowed
for the assessment of dietary diversity during pregnancy. Sample sizes
were estimated on the basis of baseline prevalence of primary outcomes
[i.e., IFA consumption, dietary diversity, and exclusive breastfeeding
(EBF)], expected change after intervention, power to detect those
differences at 0.80, level of significance at 0.05, and intraclass
correlation of 0.03 estimated from our previous data for EBF in
Bangladesh (18). Assuming a baseline IFA consumption of 95 tablets on
the basis of the 2014 Bangladesh Demographic and Health Survey
(19), a total sample of 2000 recently delivered women (1000/group)
would have =80% power to detect a difference of 20 IFA tablets
between study groups over time. This sample would allow detecting a
group difference of 14 percentage points (pp) for changes in EBF
prevalence among children aged 0-5.9 mo [assuming baseline EBF of
55% (19)]. In addition, a total sample of 600 pregnant women
(300/group) was sufficient to detect 15-pp difference in the women who
consume =5 food groups/d.

Randomization. A situational analysis of all of the subdistricts in 4
evaluation districts was conducted, assessing several factors associated
with maternal and child health and nutrition. These factors included
socioeconomic status, availability and use of health and nutrition
services, educational level, access to water and sanitation, and partic-
ipation in social welfare programs. Scores for these factors were summed
for each subdistrict. Subdistricts with similar scores were matched and
treated as a pair. Twenty subdistricts were randomly selected from these

matched pairs through a manual lottery, then randomly assigned
to either the nutrition-focused MNCH (10 subdistricts) or standard
MNCH (10 subdistricts) group.

A household census was conducted at baseline and endline to create
a list of pregnant women and mothers with infants <6 mo of age.
Households were selected for surveys by using systematic sampling
beginning with a random seed to yield the desired sample size per cluster.
Women who could not understand and answer questions were excluded.
The refusal rate was 0.9%; we replaced these women by randomly
selecting others from the list.

Data collection. Data were collected via face-to-face interviews with the
use of a structured questionnaire that was prepared in English, translated
into Bangla, then back-translated. Enumerators were trained by mixed
methods (lecture, role-play, mock interview, and practice) in classroom
and field settings.

Coverage and use of maternal nutrition interventions were assessed
by asking recently delivered women about ANC (whether they received
antenatal visits, the timing of the first visit, and the total number of
visits), frontline worker visits (whether they were visited at home and
how many times), and information received about nutrition for pregnant
or lactating women and breastfeeding. Women were asked whether they
received IFA and calcium supplements for free or purchased them, and if
they participated in community mobilization activities.

The consumption of IFA and calcium supplements was assessed
among recently delivered women by asking women to report how many
IFA or calcium tablets they consumed during their last pregnancy.
During monthly visits to women’s homes, health volunteers and
workers observed empty strips and recorded the number of IFA and
calcium tablets consumed in a mother-baby book (available for 88%
of mothers); this book was used to assist women in their recall. The
consumption of diversified foods and adequate amounts of macro- and
micronutrients (excluding supplements) both inside and outside the
home was assessed among pregnant women by using a 24-h diet recall,
with the use of both standard and household unique recipes, with
repeated measures in 20% of women to account for day-to-day
variations. A Bangladeshi food-composition table (20) was used to
calculate the nutrient content of foods for energy, macronutrients, and
micronutrients. The probability of adequate intake was calculated as the
probability that a woman’s intake is above the Estimated Average
Requirement (EAR), adjusted for age and pregnancy (21). The 217 food
items were also categorized into 10 food groups (22), with a minimum of
5 food groups/d as recommended for women of reproductive age to
achieve their micronutrient needs (22).

Early breastfeeding practices were assessed among recently delivered
women with infants aged <6 mo on the basis of the WHO-recommended
indicators (23), including early initiation of breastfeeding (i.e., proportion
of infants put to the breast within 1 h of birth), and EBF in the previous
24 h (i.e., proportion of infants aged 0-5.9 mo who were fed only breast
milk). Other covariates possibly associated with the uptake of interventions
were measured at the child (age and sex), mother (age, education, and
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occupation), and household (household size, number of children <5 y old,
and socioeconomic status) levels. The measure of socioeconomic status was
created from the first principal component (which explained 46% of the
variance) by using variables on ownership of house and land, housing
quality, access to services, and household assets (24, 25).

Statistical analysis. Baseline differences between the 2 study groups
were tested by using linear (continuous variables) or logit (categorical
variables) regression models. Differential effects were tested by using
regression models that estimated differences in changes over time
between the 2 study groups (26), accounting for subdistricts as a
random effect with the use of a cluster sandwich estimator (27). The
best linear unbiased predictor of the individual’s usual intake was used
to adjust for random within-person measurement error (28). Models
for breastfeeding practices also adjusted for infant age and sex. By
using a subset of 5 items adapted from Reynolds (29) that were
collected in the endline survey, we tested for social desirability bias
(i.e., tendency of respondents to respond so as to be viewed favorably
by others) (30). Data analysis was performed with the use of Stata 13
(StataCorp).

Ethical approval. Approval was obtained from the institutional review
boards at the International Food Policy Research Institute and the
Bangladesh Medical Research Council. All of the women were provided
with detailed information in writing and verbally at recruitment. Written
informed consent was obtained from all women =18 y old. For women
<18y of age, we obtained their assent and the permission of their guardians.
The study was registered at clinicaltrials.gov as NCT02745249.

Results

Sample characteristics. No evaluation clusters were lost to
follow-up, and none crossed from standard MNCH to nutrition-
focused MNCH groups during implementation (Figure 1). The

cluster size was similar across clusters and over time. The mean
age of recently delivered women was 24 y (range: 13-44 vy)
(Table 2). The majority of women were housewives. On average,
women had 6 y of education: >10% had no schooling and >80%
did not complete high school. Randomization was successful
with no differences in cluster, maternal, or household charac-
teristics between study groups at baseline.

Effects on coverage and use of ANC and nutrition
services. Almost all of the women received ANC during preg-
nancy (Table 3). More women in the nutrition-focused MNCH
group received early ANC visits (from the first trimester) than
those in the standard MNCH group (effect: 18 pp). Household
exposure to frontline workers was high in both groups (80—
90%), but was significantly higher in nutrition-focused MNCH
areas at endline. Mothers in the nutrition-focused MNCH group
were visited more frequently than those in the standard MNCH
group at endline by health workers [6.0 times (95% CI: 5.8, 6.1
times) compared with 3.7 times (95% CI: 3.6, 3.9 times)] and by
health volunteers [8.1 times (95% CI: 7.8, 8.5 times) compared
with 3.2 times (95% CI: 2.9, 3.4 times)].

More than ninety percent of recently delivered women
reported having received information about nutrition for preg-
nant and lactating women. Mothers in the nutrition-focused
MNCH group reported a significantly higher exposure to
messages on nutrition during pregnancy (effect: 66.5 pp for
eating a variety of foods and 38.5 pp for measuring weight)
and on breastfeeding practices (effect: 16 pp for not feeding
the child anything other than breast milk after birth and 8.6 pp
for feeding expressed breast milk). At endline, most women
in nutrition-focused MNCH areas received free IFA (96.5%)
and calcium (96.3%) tablets, mainly from BRAC staff. The

Eligible sub-districts (n= 78 sub-districts in 4 Districts) |

Enrollment

—

Random selection of 5 sub-districts in each district |

[ 20 sub-districts in 4 districts eligible for randomization to study groups |

|

10 sub-districts allocated
Nutrition-focused MNCH group
(intensified interpersonal counseling, and
community mobilization + MNCH services)

10 sub-districts allocated to
Standard MNCH group
(standard MNCH services)

Randomized Allocation

FIGURE 1 Trial profile. MNCH,
Maternal, Neonatal, and Child Health.

Baseline 2015

10 sub-districts
300 pregnant women
1000 recently delivered women

10 sub-districts
300 pregnant women
1000 recently delivered women

Endline 2016

10 sub-districts
300 pregnant women
1000 recently delivered women

10 sub-districts
300 pregnant women
1000 recently delivered women

2330 Nguyen et al.
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TABLE 2 Seclected characteristics of pregnant and recently delivered women, by study group and

survey round’

Baseline

Endline

Standard MNCH  Nutrition-focused MNCH  Standard MNCH  Nutrition-focused MNCH

Pregnant women

n 300
Gestational age, wk 62 + 15
Second trimester, % 55.3
Third trimester, % 447
Age, y 237 £ 56
Occupation as housewife, % 87.3
Education, %
No schooling 12.7
Primary school 33.0
Secondary school 427
High school, college or higher 1.7
Muslim religion, % 93.3
Household characteristics
Household size, n 41 +17
Children <5y of age, n 03 =05

Socioeconomic index® —0.05 + 1.00
Recently delivered women

n 1000

Children’s age, mo 3117
Maternal characteristics
Age, y 242 + 558
Occupation as housewife, % 90.3
Education, %
No schooling 12.8
Primary school 339
Secondary school 379
High school, college or higher 15.4
Muslim religion, % 93.5
Household characteristics
Household size, n 50 + 18
Children <5y of age, n 1.3+ 05
Socioeconomic index® —0.06 + 0.96

300 300 300
62+ 15 6.1 =15 62+ 16
54.7 57.0 56.0
45.3 43.0 44.0
243 £ 56 240 £ 56 237 £ 56
89.3 95.0 933
1.7 9.7 9.3
30.0 30.0 33.0
46.7 40.0 43.3
1.7 203 14.3
93.3 93.0 94.0
40 =17 42+ 18 42 +16
03 =05 03 05 03 *05
—0.16 = 0.86 0.11 = 1.06 0.11 = 0.89
1000 1000 1000
3117 3217 3217
247 £ 543 25.1 £ 561 248 £ 540
89.4 95.0 96.4
10.7 12.0 9.00
36.4 335 311
379 396 42.9
15.0 14.9 17.0
936 927 939
5219 50+ 16 5219
1305 1204 1305
—0.06 = 0.99 —0.03 = 0.84 0.15 £ 0.98

" Differences in groups at baseline and endline were tested by using ordinary least-squares regression models (continuous variables) or logit
regression models (categorical variables), adjusting for clustering effect at the district and subdistrict levels; no difference was found.

MNCH, Maternal, Neonatal, and Child Health.
2Mean * SD (all such values).

3 A socioeconomic index was constructed by using principal components analysis with variables on ownership and assets. It is a

standardized score, with mean = 0 and SD = 1.

percentage of women who were weighed and the number of
times they were weighed during pregnancy were higher for
women in nutrition-focused MNCH areas than for those in
standard MNCH areas. In nutrition-focused MNCH areas,
~40-50% of all mothers reported ever having seen video
shows in the community, which was significantly higher than in
standard MNCH areas.

Effects on reported consumption of IFA and calcium
supplements. The reported consumption of IFA and calcium
supplements was high in both groups at baseline but im-
proved substantially more over time in the nutrition-focused
MNCH areas than in the standard MNCH areas (Figure 2).
Effect estimates for having consumed IFA and calcium sup-
plements during pregnancy were 9.8 and 12.8 pp, respec-
tively. Significant effects were also seen for the number of IFA
and calcium tablets consumed (effects: 46 and 50 tablets,
respectively).

Effects on consumption of diversified foods and adequate
amounts of macro- and micronutrients. Significant effects
were observed for the number of food groups consumed (effect:
1.6 food groups) and the proportion of women who consumed
=5 food groups/d (effect: 30.0 pp) (Table 4). Effects were also
seen for individual food group consumption, both in the
proportion who consumed a variety of foods and in the amounts
consumed. Compared with the standard MNCH group, the
nutrition-focused MNCH group showed higher increases in the
proportion of women who consumed pulses, dairy, meat, eggs,
and vitamin A-rich fruit and vegetables (effect range: 17-38 pp).
For quantity consumed, increases were greater in the nutrition-
focused MNCH group than in the standard MNCH group for
most food groups, except for staples and other fruit. Average per
capita energy intake (~2300 kcal/d) increased in both groups
with a nondifferential impact. The nutrition-focused MNCH
program had significant effects on daily intakes of protein and fats
(effects: 27 and 34 g, respectively) and on most micronutrients
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TABLE 3 Coverage and use of ANC services and nutrition interventions among recently delivered women'
Baseline? Endline
Standard Nutrition-focused Standard Nutrition-focused Difference-in-difference
MNCH MNCH MNCH MNCH effect estimates®
n 1000 1000 1000 1000
Received ANC and contacts with frontline workers
Received any ANC 975 98.4 98.2 99.0 -0.1
Received ANC from first trimester 46.5 453 47.3 63.9 17.8*
Received ANC =4 times 78.7%* 84.2 81.9 90.6 5.2
Had ever been visited at home by health worker 91.2%** 96.2 88.2 97.3 4.1
Number of times visited by health worker 24 + 214 24+19 3724 6.0 =26 2.27*%*
Had ever been visited at home by health volunteer 83.1%* 87.9 69.6 93.1 18.7%%*
Number of times visited by health volunteer 31 =348 30+29 32+ 34 81 +53 5.12%*
Received any information about nutrition for 94 HtH* 98.2 96.5 98.9 -13
pregnant/lactating women
Eat 5 varieties of foods 36.6%* 295 229 82.3 66.5%**
Eat additional amounts of food 61.2 62.0 76.2 69.4 —7.60
Measuring weight 19.2 17.7 231 60.1 38.5%*
Weight gain 12.2 13.6 12.9 282 13.9
Taking IFA 45 Gk 55.1 66.9 87.1 10.6
Taking calcium 44 1¥Fk* 53.3 66.1 87.9 126
Received any messages about breastfeeding 86.3 87.4 89.1 97.8 7.6
Initiate breastfeeding within the first hour of birth 65.2 67.6 63.6 78.7 12.7
Feed colostrum 485 51.2 66.8 76.0 6.5
Do not put anything in child’s mouth after birth 318 295 348 485 16.0*
Feed only breast milk to child for 6 mo after birth 436 427 512 57.6 7.30
Feed expressed breast milk 5.9%* 3.0 42 99 8.6%*
Received only free IFA during pregnancy 533 448 424 96.5 62.6%**
Purchased IFA during pregnancy 36.5 45.0 452 2.1 —52.8%**
Received only free calcium during pregnancy 42.4% 315 349 96.3 72.3%F*
Purchased calcium during pregnancy 44 1%* 55.0 51.0 23 —59 5¥**
Weighed during last pregnancy 63.7 60.6 60.3 98.2 47 0%**
Number of times weighed 288 =21 29 +183 28+ 16 6.1+22 3.34%H*

T*P < 0.05, **P < 0.01, ***P < 0.001. ANC, antenatal care; IFA, iron and folic acid; MNCH, Maternal, Neonatal, and Child Health.
2 Differences in groups at baseline were tested by using ordinary least-squares regression models (continuous variables) or logit regression models (categorical variables),

adjusting for clustering effect at the district and subdistrict levels.

3 Difference-in-difference effect estimates between baseline and endline adjusted for clustering effect at the district and subdistrict levels.

4Mean = SD (all such values).
5 Ranges from 0 to 10 visits at baseline and 0 to 16 visits at endline.
5 Ranges from 0 to 16 visits at baseline and 0 to 24 visits at endline.

studied (effects: 356 mg for calcium, 6.4 mg for iron, 3.3 mg
for zinc, 156 g for vitamin C, 291 pg for folate, 1.7 g for vi-
tamin B-12 and 706 wg for vitamin A) (Table 5). The probability
of an adequate intake (above the EAR) increased more in the
nutrition-focused MNCH group than in the standard MNCH
group at endline, except for intakes of niacin, vitamin C, and vi-
tamin B-6. Effect estimates for other micronutrients ranged from
S to 37.2 pp.

Effects on breastfeeding practices. The nutrition-focused
MNCH program had a large, significant effect on the proportion
of mothers who reported exclusively breastfeeding their infants
0-6 mo of age (effect: 31 pp), reaching 87% at endline (Figure
3). Early initiation of breastfeeding slightly increased in
nutrition-focused MNCH areas, but no significant differential
effect was observed.

Accounting for potential social desirability bias in main
outcome measures. We found no evidence of a social desirability
bias for breastfeeding practices and number of food groups
consumed, but there was a tendency for women with higher social
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desirability scores to report higher consumption of IFA tablets in
both groups and higher consumption of calcium tablets and greater
dietary diversity in the standard MNCH group (Supplemental Text
1, Supplemental Table 1). The observed differential effects of the
intervention groups on IFA, calcium, and dietary consumption
were slightly attenuated after adjusting for social desirability
scores, but remained significant (Supplemental Table 2).

Discussion

Intensified interpersonal counseling and community mobiliza-
tion to address nutrition during pregnancy, delivered through an
existing MNCH program, significantly improved multiple out-
comes such as coverage and use of maternal nutrition inter-
ventions, maternal dietary diversity, micronutrient supplement
consumption, and EBF practices. Given the short 1-y period of
intervention, the effects were substantial, showing an increase in
women who consumed IFA and calcium tablets by 46 and 50 pp,
respectively; a 30-pp increase in the women who consumed =35
food groups/d; an increase in individual food groups consumed
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ranging from 16 to 36 pp; a significant increase in intakes of
most micronutrients studied; and a 31-pp increase in the women
exclusively breastfeeding their infant 0-6 mo of age in the
nutrition-focused MNCH compared with the standard MNCH
group.

The effects of the interventions on maternal IFA consumption
and dietary diversity are consistent with previous literature on
IFA distribution through ANC (31) and nutrition education
counseling (5, 6). The effect on EBF was similar to results from
systematic reviews of breastfeeding-promotion interventions
(32, 33) and comparable to previous studies in Bangladesh and
Vietnam (30). In contrast with previous studies that mostly
reported on findings from single interventions, our study pro-
vides evidence of effects from a comprehensive integrated pack-
age of maternal health and nutrition interventions that map to
the new WHO ANC guidelines (3).

The effects of the nutrition-focused MNCH program were
likely due to a well-designed and locally relevant package of
maternal nutrition interventions, high quality of service deliv-
ery, and high service coverage of the base MNCH program.
The strategic use of data from different sources (program con-
ceptual framework, formative research, and evidence from other
existing studies) to carefully design the context-specific package
of proven nutrition interventions (34) resulted in a program that
could be effectively delivered under real-life conditions as part of
the MNCH program. The program placed priority on service
delivery, including ensuring adequate supplies, high-quality
training, close supervision, well-defined roles and job aids for
frontline workers, and performance-based incentives. In a pre-
vious behavior-change program in Bangladesh, an incentive
package played an important role in motivating frontline
workers, particularly the health volunteers who are not paid,
to join and retain their jobs (35, 36), be willing to spend extra
time required, and comply with the program protocol (37).

=@=—Nutrition-focused MNCH
=== Standard MNCH

FIGURE 2 Consumption of IFA and
calcium supplements in recently delivered
women, by program group and survey
round, for percentages of women who
ever used IFA (A) or calcium (B) supple-
ments and numbers of women who used
IFA (C) or calcium (D) supplements. The
recommended dosage for pregnancy was
180 tablets of IFA and calcium. Difference-
in-difference effect estimates between
baseline and endline adjusted for clustering
effect at the district and subdistrict levels.
*¥EP < 0.001. IFA, iron and folic acid;
MNCH, Maternal, Neonatal, and Child
Health.

I |

Endline

Endline

Interventions were also designed to engage husbands, mothers-
in-law, and the broader community to support mothers in
obtaining foods and other supplies needed to achieve the re-
commended practices. Coverage of intervention was high. At
endline, in the nutrition-focused MNCH areas, nearly all of the
women reported having received the various intensified nutrit-
ion interventions, such as information about maternal nutrition,
free IFA and calcium tablets, and weight measurement during
pregnancy.

Rapid integration and high coverage of interventions were
facilitated by the strong health delivery system already in place.
BRAC’s MNCH program presented a solid foundation for this
study; its MNCH program (38) has been operating at a large
scale in both rural (14 districts, reaching 25 million population)
and urban (11 city corporations and 2 municipalities, reaching 7
million populations) areas since 2008 (39), and its services are
well received by the communities it serves (40). BRAC’s net-
works of health volunteers and workers are motivated and well
supervised, and cover small catchment areas, making it a health
program with a high potential for success. Furthermore, our
results show that the BRAC health volunteers and workers were
capable of incorporating new skills and tasks in their work, such
as counseling to promote behavior change, measuring women’s
weight gain during pregnancy, and conducting more frequent
home visits.

We found no effect on early initiation of breastfeeding, a
practice adopted by only half of the mothers in both groups,
whereas large effects on EBF were achieved. This may be due to
several factors related to childbirth and delivery. Cesarean
delivery, which is negatively associated with early initiation of
breastfeeding (41), increased from 22% to 25 % between baseline
and endline in both the intervention and control areas. Approx-
imately 60% of mothers gave birth at home where they re-
ceived advice from traditional birth attendants, mothers-in-law,
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TABLE 4 Diversity and quantity of food groups consumed during past 24 h by pregnant women, by program group and survey round’

Baseline?

Endline Difference-in-difference effect

Standard MNCH  Nutrition-focused MNCH  Standard MNCH  Nutrition-focused MNCH estimates®
n 300 300 300 300
Type of food groups consumed, %
All starchy staple foods 100 100 100 100 —
Pulses 37.7 347 37.0 65.7 29.3%%*
Nuts and seeds 37 1.6 37 30 1.4
Dairy 403 343 393 67.0 33.7%*
Flesh foods 82.7 85.7 90.3 93.0 —-0.30
Meat 23.0 20.7 16.0 30.7 17.0%*
Fish 73.0 79.0 85.3 84.3 —6.70
Eggs 26.7 243 257 61.3 38.0%**
Dark-green leafy vegetables 447 49.7 39.0 67.3 23.3*
Other vitamin A—rich fruit and vegetables 28.0% 20.7 17.0 46.0 36.0%**
Other vegetables 90.0 93.0 98.3 937 —7.70*
Other fruit 62.7* 52.7 58.7 53.3 470
Number of food groups consumed, n 51 + 14* 50+ 14 51+13 65+ 16 1.6%**
Consumed =5 food groups, % 67.0 60.7 65.0 88.7 30.0%**
Quantity of food groups consumed, g
All starchy staple foods 574 * 210 574 + 225 637 = 399 611 = 276 —26.3
Pulses 89.9 = 797 8797718 121 = 96.9 208 + 121 8. 7#**
Nuts and seeds 1.9 =109 38 +202 38 =146 26 =121 =30
Dairy 93.0 =171 77.8 =141 93.2 =137 171 =155 93.1%*
Flesh foods 89.6 = 92.0 83.0 = 917 116 =120 196 * 186 87.4%*
Meat 222 =614 210 £ 577 231 £633 491 = 114 27.2%*
Fish 674 =715 62.4 + 73.1 979 = 1M1 151 = 151 58.1%
Eggs 143 = 321 129 = 256 19.1 = 36.3 37.7 £ 317 20.1%%
Dark-green leafy vegetables 127 + 185 138 + 174 123 + 145 334 + 272 200%**
Other vitamin A-rich fruit and vegetables ~ 36.3 *= 97.4 333+918 266 =928 91.7 = 174 68.0%*
Other vegetables 139 £ 1M1 128 = 112 167 =129 212 =14 56.1%*
Other fruit 185 + 233** 131 = 272 141 =197 160 = 201 724

T*P < 0.05, ¥*P < 0.01, ***P < 0.001. MNCH, Maternal, Neonatal, and Child Health.

2 Differences in groups at baseline were tested by using ordinary least-squares regression models (continuous variables) or logit regression models (categorical variables),

adjusting for clustering effect at the district and subdistrict levels.

8 Difference-in-difference effect estimates between baseline and endline adjusted for clustering effect at the district and subdistrict levels.

“Mean * SD (all such values).

and other relatives to promote traditional feeding practices such
as prelacteal feeding and discarding colostrum; these practices
are barriers to the early initiation of breastfeeding in Bangladesh
and other South Asian countries (42). Tailored messages and
additional support around delivery, either at home or in health
facilities, are needed to improve early initiation of breastfeeding
in these contexts.

Despite effects on most micronutrients studied, the proba-
bility of adequate intakes of micronutrients from food remained
low. In the nutrition-focused MNCH group, the probability of
adequate intakes from food was 6% for iron, 27% for folate,
and 45% for calcium. This reinforces the importance of com-
bining both nutrition counseling and micronutrient supple-
mentation. Given that the supplements are designed to support
healthy pregnancy, and that their concentration is higher or close
to the EARs for iron and folic acid, respectively, and half the
Adequate Intake for calcium, regular intakes of the supplements
likely lead to a high probability of adequate intake for most
women in the intervention group where nearly all of them (98 %)
consumed supplements.

Our self-reported measures for intake of IFA, calcium, and
dietary diversity may have had a social desirability bias, because
these behaviors are recommended as part of the MNCH program.
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For IFA and calcium, we aided recall by referring to the mother-
baby books where available. The results for breastfeeding
practices were unaffected by respondents’ desire for social
approval, and the impacts on the consumption of IFA and
calcium supplements remained strongly significant even after
accounting for social desirability bias. Our routine monitoring
data showed similar results of increasing IFA and calcium
consumption in the intervention group, which support the
results from evaluation study. In terms of generalizability, this
study was carried out in the context of a well-functioning and
robust MNCH program; implementing a similar program in
another program that functions less well likely would result in
smaller effects.

This study showed the feasibility and effects of integrating
nutrition interventions into the existing MNCH program even
within a short 1-y period. Lessons learned from this interven-
tion, together with training manuals, job aids, and other
materials, are being shared with the Bangladesh government
and elsewhere in the efforts to integrate and reinforce nutrit-
ion interventions delivered through routine health care ser-
vices. Future studies should include objective measures, such
as biomarkers for iron and calcium, and examine whether
successful integration of nutrition interventions into an existing
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TABLE 5 Average per capita vitamin and mineral intakes of pregnant women, by program group and survey round’

Baseline?

Endline Difference-in-difference effect

EAR RDA Standard MNCH Nutrition-focused MNCH Standard MNCH Nutrition-focused MNCH estimates®

n 300 300 300 300

Average intake
Energy, kcal/d — — 2354 =778 2310 =+ 864 2536 = 1339 2931 = 1100 437
Protein, g/d - — 67.2 + 26.4 65.7 = 26.9 721 =428 97.8 + 46.8 27.2%
Fat, g/d - - 40.6 * 331 365 + 259 485 =+ 36.1 785 * 54.1 34.1%*
Carbohydrate, g/d - — 447 + 149 448 = 171 473 + 255 509 + 217 36.0
Calcium, mg — 1000 381 + 369 374 + 386 357 + 340 705 + 480 356%**
Iron, mg 22 27 10.3 = 6.13 10.2 = 5.60 9.88 £ 6.76 16.2 = 943 6.41%*
Zinc, mg 95 N 775 * 3.14 753 +3.13 8.01 + 468 1.1 =510 3.28*
Vitamin C, mg 70 85 308 + 336** 231 + 264 264 + 326 343 + 347 156%*
Thiamin, mg 1.2 14 166 = 061 1.65 + 0.66 1.77 =1.09 235+ 1.12 0.59
Riboflavin, mg 1.2 14 096 + 069 0.95 + 0.67 096 + 074 1.65 + 1.05 0.70%*
Niacin, mg 14 18 295+ 938 299 + 114 319 £ 178 358 + 15.8 361
Vitamin B-6, mg 1.6 19 308+ 1.08 309 + 1.15 325+ 185 389 + 1.73 0.62
Folate (total), ug 520 600 309 + 266 287 + 234 283 + 290 552 + 395 291%%*
Vitamin B-12, ug 2.2 26 153 =147 147 £ 158 212 = 3.07 373 =475 1.65%*
Vitamin A (RAE), ug 550 770 410 + 585 405 + 708 357 = 619 1058 + 1157 706%***

Probability of adequate intake, %
Calcium - - 378 253 20.3 45.0 37.2%%*
Iron - - 0.3 0.1 14 6.0 4.8%
Zinc - = 27.7 25.3 30.1 52.1 24.5%*
Vitamin C - = 735 725 52.3 64.7 13.4%%*
Thiamin - - 62.5 62.6 56.3 69.7 13.3%*
Riboflavin - = 14.2 14.9 19.3 456 25.6%**
Niacin — — 749 75.0 732 74.5 12
Vitamin B-6 —_- = 749 75.0 715 746 30
Folate (total) — — 6.3 46 6.2 26.8 22.3%*%*
Vitamin B-12 - = 15.6 1.9 24.1 427 22.3%*
Vitamin A (RAE) —_- = 1.1 98 10.8 38.2 28.8%%*

" EARs and RDAs are based on the Institute of Medicine’s recommendation for pregnant women. *P < 0.05, **P < 0.01, ***P < 0.001. EAR, Estimated Average Requirement;

MNCH, Maternal, Neonatal, and Child Health; RAE, retinol activity equivalent.

2 Differences in groups at baseline were tested by using ordinary least-squares regression models (continuous variables) or logit regression models (categorical variables),

adjusting for clustering effect at the district and subdistrict levels.

3 Difference-in-difference effect estimates between baseline and endline adjusted for clustering effect at the district and subdistrict levels.

#Mean = SD (all such values).

high-quality MNCH large-scale program leads to nutrition
effects beyond improved maternal diets and micronutrient
intakes and improved longer-term newborn, infant, and child
health outcomes.

In conclusion, MNCH programs can provide essential health
and nutrition interventions to improve maternal and child
nutrition, health, and survival. This innovative study showed
that the integration of nutrition interventions into ANC is
effective when implemented well, particularly when facilitated

by a solid and functional system for early pregnancy detection
and ANC service delivery. This effective model could be adapted
into other health systems in similar contexts, particularly for
program models that rely on incentivized frontline workers for
conducting home-based interpersonal counseling and commu-
nity mobilization (43, 44). To ensure successful implementation
and impact, special consideration is also needed with regard to
strengthening existing health services and a functional network
of skilled frontline workers.

Ao B 100
Nutrition-focused MNCH ==@==Nulrition-focused MNCH p—
= ° . . . .
5 80 R, < 80 Standard MNCH FIGURE 3 Breastfeeding practices,
B & by program group and survey round, for
& s 60 L early initiation of breastfeeding (A) and
£ O . . .
g & o ™ ;= exclusive breastfeeding (B). Difference-
= -3 . . .
s £ in-difference effect estimates between
£ 40 240 baseline and endline adjusted for cluster-
2 2 ing effect at the district and subdistrict
= 20 & 59 levels. **P < 0.01; ***P < 0.001.
& MNCH, Maternal, Neonatal, and Child
Health.
0 0
Baseline Endline Baseline Endline

Integrating nutrition into an MNCH program 2335

2202 UDIBN B0 UO Jasn euljoieD yinos Jo Ausionun Aq 866.22.¥/92€2/2 /Ly L /o101 uUljwoo"dno-ojwapese//:sdny woly papeojumoq



Acknowledgments

The authors’ responsibilities were as follows—PHN and PM:
designed the overall study; PHN and SSK: developed the first draft
of the manuscript; PHN and LMT: conducted the data analysis;
EAF: advised on statistical analyses; PM, EAE, and MTR: critically
reviewed and revised the manuscript; TS, SS, BA, ZM, RH, and
KA: provided input to the sections on intervention design and im-
plementation and provided comments on the manuscript; and all
authors: read and approved the final manuscript.

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

Black RE, Victora CG, Walker SP, Bhutta ZA, Christian P, de Onis M,
Ezzati M, Grantham-McGregor S, Katz J, Martorell R, et al. Maternal
and child undernutrition and overweight in low-income and middle-
income countries. Lancet 2013;382:427-51.

Bhutta ZA, Das JK, Rizvi A, Gaffey MF, Walker N, Horton S, Webb P,
Lartey A, Black RE, Lancet Nutrition Interventions Review G, et al.
Evidence-based interventions for improvement of maternal and child
nutrition: what can be done and at what cost? Lancet 2013;382:452—
77.

WHO. WHO recommendations on antenatal care for a positive preg-
nancy experience. Geneva (Switzerland): WHO; 2016.

WHO. Global target 2015 to improve maternal, infant and young child
nutrition [Internet]. 2016. [cited 2017 Apr 10]. Available from: http:/
www.who.int/nutrition/topics/nutrition_globaltargets2025/en/.

Girard AW, Olude O. Nutrition education and counselling provided
during pregnancy: effects on maternal, neonatal and child health out-
comes. Paediatr Perinat Epidemiol 2012;26(Suppl 1):191-204.

Ota E, Hori H, Mori R, Tobe-Gai R, Farrar D. Antenatal dietary ed-
ucation and supplementation to increase energy and protein intake.
Cochrane Database Syst Rev 2015;6:CD000032.

Pefia-Rosas JP, De-Regil LM, Garcia-Casal MN, Dowswell T. Daily oral
iron supplementation during pregnancy. Cochrane Database Syst Rev
2015;7:CD004736.

Buppasiri P, Lumbiganon P, Thinkhamrop J, Ngamjarus C,
Laopaiboon M, Medley N. Calcium supplementation (other than for
preventing or treating hypertension) for improving pregnancy and in-
fant outcomes. Cochrane Database Syst Rev 2015;2:CD007079.

McCauley ME, van den Broek N, Dou L, Othman M. Vitamin A sup-
plementation during pregnancy for maternal and newborn outcomes.

Cochrane Database Syst Rev 2015;10:CD008666.

Ota E, Mori R, Middleton P, Tobe-Gai R, Mahomed K, Miyazaki C,
Bhutta ZA. Zinc supplementation for improving pregnancy and infant
outcome. Cochrane Database Syst Rev 2015;2:CD000230.

Sachdeva R, Mann SK. Impact of nutrition education and medical su-
pervision on pregnancy outcome. Indian Pediatr 1993;30:1309-14.

Sachdeva R, Mann SK. Impact of nutrition counselling and supplements
on the mineral nutriture of rural pregnant women and their neonates.
Indian Pediatr 1994;31:643-9.

Adhikari K, Liabsuetrakul T, Pradhan N. Effect of education and pill
count on hemoglobin status during prenatal care in Nepalese women:
a randomized controlled trial. J Obstet Gynaecol Res 2009;35:
459-66.

Ndiaye M, Siekmans K, Haddad S, Receveur O. Impact of a positive
deviance approach to improve the effectiveness of an iron-supplementation
program to control nutritional anemia among rural Senegalese pregnant
women. Food Nutr Bull 2009;30:128-36.

Chowdhury AM, Bhuiya A, Chowdhury ME, Rasheed S, Hussain Z,
Chen LC. The Bangladesh paradox: exceptional health achievement
despite economic poverty. Lancet 2013;382:1734-45.

Afsana K, Alam A, Chowdhury M, Rhode J, Ahmed F, Rahman H,
Chowdhury T, Chowdhury M, Ali A, Ahmed SM, et al. MANOSHI: a
programme for improving maternal, neonatal and child health in the
urban slums of Bangladesh. MANOSHI Working Paper Series No. 1.
Dhaka (Bangladesh): icddr,b, BRAC; 2009.

Rahman M, Jhohura FT, Mistry SK, Chowdhury TR, Ishaque T,
Shah R, Afsana K. Assessing community based Improved Maternal
Neonatal Child Survival (IMNCS) program in rural Bangladesh. PLoS
One 2015;10:e0136898.

2336 Nguyen et al.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Saha KK, Khaled A, Chowdhury AH, Kennedy A, Tyagi P, Nguyen PH,
Rawat R, Menon P. Bangladesh: impact evaluation final report. Wash-
ington (DC): International Food Policy Research Institute; 20135.
NIPORT (National Institute of Population Research and Training);
Mitra and Associates; ICF International. Bangladesh Demographic and
Health Survey 2014. Dhaka (Bangladesh), Rockville (MD): NIPORT,
Mitra and Associates, and ICF International; 20135.

Shaheen N, Rahim ATM, Mohiduzzaman M, Banu CP, Bari ML,
Tukun AB, Mannan M, Bhattacharjee L, Stadlmayr B. Food composi-
tion table for Bangladesh. Dhaka (Bangladesh): Institute of Nutrition
and Food Science Centre for Advanced Research in Sciences, University
of Dhaka; 2013.

Institute of Medicine. Dietary Reference Intakes: applications in dietary
assessment. Washington (DC): National Academies Press; 2000.

FAO; FHI 360. Minimum dietary diversity for women: a guide for
measurement. Rome (Italy): FAO; 2016.

WHO. Indicators for assessing infant and young child feeding practices.
Part 2: measurements [Internet]. Geneva (Switzerland): WHO; 2008.
[cited 2016 Oct 1]. Available from: http://whqglibdoc.who.int/publications/
2010/9789241599290_eng.pdf.

Vyas S, Kumaranayake L. Constructing socio-economic status indices:
how to use principal components analysis. Health Policy Plan 2006;21:
459-68.

Gwatkin DR, Rutstein S, Johnson K, Suliman E, Wagstaff A,
Amouzou A. Socio-economic differences in health, nutrition, and
population within developing countries: an overview. Niger ] Clin
Pract 2007;10:272-82.

Gertler P, Martinez S, Premand P, Rawlings L, Vermeersch C. Impact
evaluation in practice. Washington (DC): World Bank Publications; 2011.
Hayes R], Moulton LH. Cluster randomized trials. Boca Raton (FL):
Chapman & Hall/CRC Press; 2009.

Joseph ML, Carriquiry A. A measurement error approach to assess the
association between dietary diversity, nutrient intake, and mean prob-
ability of adequacy. ] Nutr 2010;140(Suppl):20945-101S.

Reynolds WM. Development of reliable and valid short forms of the
Marlowe-Crowne Social Desirability Scale. J Clin Psychol 1982;38:
119-25.

Menon P, Nguyen PH, Saha KK, Khaled A, Kennedy A, Tran LM,
Sanghvi T, Hajeebhoy N, Baker ], Alayon S, et al. Impacts on breast-
feeding practices of at-scale strategies that combine intensive interper-
sonal counseling, mass media, and community mobilization: results of
cluster-randomized program evaluations in Bangladesh and Viet Nam.
PLoS Med 2016513:¢1002159.

Sununtnasuk C, D’Agostino A, Fiedler JL. Iron+folic acid distribution
and consumption through antenatal care: identifying barriers across
countries. Public Health Nutr 2016;19:732-42.

Haroon S, Das JK, Salam RA, Imdad A, Bhutta ZA. Breastfeeding
promotion interventions and breastfeeding practices: a systematic re-
view. BMC Public Health 2013;13(Suppl 3):520.

Imdad A, Yakoob MY, Bhutta ZA. Effect of breastfeeding promotion
interventions on breastfeeding rates, with special focus on developing
countries. BMC Public Health 2011;11(Suppl 3):S24.

Alive & Thrive. Integrating maternal nutrition into maternal, neonatal,
and child health programs in Bangladesh [Internet]. 2016. [cited 2017
Apr 10.] Available from: http://aliveandthrive.org/wp-content/uploads/
2015/08/Bangladesh-maternal-nutrition-2-pager.pdf.

Ahmed S. Taking healthcare where the community is: the story of the
Shasthya Shebikas of BRAC in Bangladesh. BRAC Univ J 2008;V:39—
4S.

Khan SH, Chowdhury AM, Karim F, Barua MK. Training and retaining
Shasthyo Shebika: reasons for turnover of community health workers in
Bangladesh. Health Care Superv 1998;17:37-47.

Mukta US, Haque R. How effective was the ‘Incentive Package’ piloted
in Shahjahanpur, Bogra under Alive and Thrive Programme: a qualita-
tive assessment [Internet]. BRAC Working Paper. 2012. [cited 2017 Apr
10.] Available from: http://research.brac.net/new/rednews/how-effective-
was-the-incentive-package-piloted-in-shahjahanpur-bogra-under-alive-and-
thrive-programme-a-qualitative-assessment.

Nasreen H, Ahmed SM, Begum HA, Afsana K. Maternal, neonatal and
child health programmes in Bangladesh: review of good practices and
lessons learned. Research Monograph Series No. 32. Dhaka (Bangla-
desh): BRAC Center; 2010.

2202 UDIBN B0 UO Jasn euljoieD yinos Jo Ausionun Aq 866.22.¥/92€2/2 /Ly L /o101 uUljwoo"dno-ojwapese//:sdny woly papeojumoq


http://www.who.int/nutrition/topics/nutrition_globaltargets2025/en/
http://www.who.int/nutrition/topics/nutrition_globaltargets2025/en/
http://whqlibdoc.who.int/publications/2010/9789241599290_eng.pdf
http://whqlibdoc.who.int/publications/2010/9789241599290_eng.pdf
http://aliveandthrive.org/wp-content/uploads/2015/08/Bangladesh-maternal-nutrition-2-pager.pdf
http://aliveandthrive.org/wp-content/uploads/2015/08/Bangladesh-maternal-nutrition-2-pager.pdf
http://research.brac.net/new/rednews/how-effective-was-the-incentive-package-piloted-in-shahjahanpur-bogra-under-alive-and-thrive-programme-a-qualitative-assessment
http://research.brac.net/new/rednews/how-effective-was-the-incentive-package-piloted-in-shahjahanpur-bogra-under-alive-and-thrive-programme-a-qualitative-assessment
http://research.brac.net/new/rednews/how-effective-was-the-incentive-package-piloted-in-shahjahanpur-bogra-under-alive-and-thrive-programme-a-qualitative-assessment

39.

40.

41.

BRAC. Maternal, Neonatal and Child Health Programme [Internet]. 2017
[cited 2017 Jan 20]. Available from: http://www.brac.net/health-nutrition-
population/item/865-maternal-neonatal-and-child-health-programme.
Rahman A, Leppard M, Rashid S, Jahan N, Nasreen HE. Community
perceptions of behaviour change communication interventions of the
Maternal Neonatal and Child Health Programme in rural Bangladesh:
an exploratory study. BMC Health Serv Res 2016;16:389.

Prior E, Santhakumaran S, Gale C, Philipps LH, Modi N, Hyde M]J.
Breastfeeding after cesarean delivery: a systematic review and meta-
analysis of world literature. Am ] Clin Nutr 2012;95:1113-35.

42.

43.

44,

Sharma IK, Byrne A. Early initiation of breastfeeding: a systematic lit-
erature review of factors and barriers in South Asia. Int Breastfeed ]
2016;11:17.

Haider R, Ashworth A, Kabir I, Huttly SR. Effect of community-
based peer counsellors on exclusive breastfeeding practices in
Dhaka, Bangladesh: a randomised controlled trial. Lancet 2000;356:
1643-7.

Haider R, Rasheed S, Sanghvi TG, Hassan N, Pachon H, Islam S,
Jalal CS. Breastfeeding in infancy: identifying the program-
relevant issues in Bangladesh. Int Breastfeed ] 2010;5:21.

Integrating nutrition into an MNCH program 2337

2202 UDIBN B0 UO Jasn euljoieD yinos Jo Ausionun Aq 866.22.¥/92€2/2 /Ly L /o101 uUljwoo"dno-ojwapese//:sdny woly papeojumoq


http://www.brac.net/health-nutrition-population/item/865-maternal-neonatal-and-child-health-programme
http://www.brac.net/health-nutrition-population/item/865-maternal-neonatal-and-child-health-programme

	Integrating Nutrition Interventions Into an Existing Maternal, Neonatal, and Child Health Program Increased Maternal Dietary Diversity, Micronutrient Intake, and Exclusive Breastfeeding Practices in Bangladesh: Results of a Cluster-Randomized Program Evaluation
	Publication Info
	Author(s)

	Integrating Nutrition Interventions into an Existing Maternal, Neonatal, and Child Health Program Increased Maternal Dietary Diversity, Micronutrient Intake, and Exclusive Breastfeeding Practices in Bangladesh: Results of a Cluster-Randomized Program Eval

