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Section 2 – Introduction 

2.1 Background and rationale 

Maternal undernutrition is a global public health problem with far-reaching effects for both mothers and 
infants (1). Poor maternal nutrition negatively affects fetal growth and development. Both micro and 
macro-nutrients are required for the physiological changes and increased metabolic demands during 
pregnancy, including fetal growth and development. Inadequate intake of vitamins and minerals is 
known to negatively affect the health, function, and survival of the mother and fetus. Maternal iodine 
deficiency is associated with delays in neural, intellectual and physical development; folate deficiency is 
associated with a higher risk of neural tube defects; vitamin A deficiency in mothers can lead to night 
blindness; iron deficiency anemia is believed to lead to low birthweight and increased perinatal 
mortality (1).  
Women in Bangladesh have poor diets and are struggling to meet their nutrient requirements, especially 
during pregnancy and lactation when requirements are higher. Women’s diets are generally 
monotonous: rice accounts for as much as 77% of women’s energy intake, with oil contributing 7%, 
vegetables 6%, and fish 3% (2). In a micronutrient survey conducted in 2011/12 in Bangladesh, up to 
26% of non-pregnant and non-lactating women were found to be anemic, and a large share suffer from 
deficiencies in micronutrients such as zinc (57%), iodine (42%), iron (7%), vitamin B12 (6%), and vitamin 
A (5%) (3). Results from a nationally representative survey of rural Bangladesh conducted by IFPRI in 
2011/12 suggested inadequate intake of several nutrients—iron (65% of required intake), zinc (22%), 
and vitamin A (97%)2—among women of reproductive age, as well as low intakes of energy (47% of 
women had energy intakes below estimated energy requirements [EER](this draft paper uses data from 
IFPRI’s 2011/12 Bangladesh Integrated Household Survey)(4). Among pregnant women, the National 
Low Birth Weight Survey (NLBS) 2015 reported a prevalence of anemia of 55% (5). A recent dietary 
survey of 600 pregnant women from four of Bangladesh’s poorest districts also documented low energy 
intakes (46% < EER and 28% < 85% EER) and alarmingly high probabilities of inadequate micronutrient 
intakes (94% for iron, 75% for zinc, 77% for vitamin A, 93% for calcium, 87% for folate, and 66% for 
vitamin B12) (6). The excessively high probabilities of inadequate nutrient intakes found in this sample 
of pregnant women (compared to those in all women of reproductive age from the national survey) may 
be due in part to the higher nutrient requirements—and inability to meet them—during pregnancy and 
to the low socioeconomic status of women in this sample. The large disparities that exist between 
socioeconomic groups, education levels, and urban and rural areas in Bangladesh are well documented 
and affect many nutrition and diet indicators and their determinants (3,7,8).  
Maternal undernutrition during pregnancy is associated with a range of adverse birth outcomes, 
including stillbirths, preterm births, low birthweight, and small-for-gestational-age (SGA) neonates (1), 
all of which remain unacceptably high in Bangladesh (9–11). Estimates from 2010 show that 40% of 
children born alive in Bangladesh were small for gestational age, 22% had low birthweight, and 14% 
were premature (12). According to the 2015 NLBS survey, low birthweight affected roughly 22.6% of 
newborns (5). Maternal nutrition in Bangladesh deserves urgent attention in order to protect the 
survival, health, and well-being of mothers and their young children. 
The Bangladesh National Social Security Strategy (NSSS) called for the development of a national Mother 
and Child Benefit Program (MCBP) to improve the nutrition and health of women during pregnancy and 
their children up to age 4. The Ministry of Women and Children Affairs (MOWCA) combined two existing 

 
2 The discrepancy between reported iron deficiency from biomarkers and probability of inadequate intake from dietary surveys may be 
explained by the well-documented high levels of iron present in groundwater (tube well) in the country (3,65). For vitamin A, the discrepancy is 
likely to be related to seasonal differences, with plant-based vitamin A being present in large concentrations in highly seasonal fruits. 
Additionally, both dietary surveys were conducted in rural areas, whereas the micronutrient survey (3) was conducted in rural, urban, and 
urban slum areas. 
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cash-based safety nets–the rural Maternity Allowance (MA) and urban Lactating Mother Allowance 
(LMA) programs–to create the MCBP.  
The MA program provided 500 BDT (USD 5.95) per month to poor pregnant women to improve access to 
nutritious food. Benefits started at enrollment (as early as the first trimester of pregnancy) and were 
provided for 24 months; women were enrolled once a year in July. Starting in the 2018/19 program 
cycle, key program improvements included better targeting (using widespread promotion of the 
program and clear and transparent eligibility criteria), monthly enrollment of eligible pregnant women, 
timely payments every month for 36 months, and a larger cash transfer (800 BDT per month). To help in 
improving the design of the MCBP, this study tests different packages of interventions (consisting of 
different combinations of cash transfers, food transfers, and behavior change communication) using a 
cluster-randomized study design. 
Social protection provides a promising platform on which to leverage improvements in nutrition at scale 
(13). Current evidence specifically on the impacts of social protection on birth outcomes, however, is 
limited: few studies have been conducted and some of these studies suffer from methodological 
limitations (14). The study will contribute to filling this knowledge gap. An additional motivation for the 
study is provided by the recent WHO 2016 Antenatal Care Guidelines (15). The guidelines call for studies 
on the effectiveness of alternatives to providing energy and protein supplements to pregnant women 
(which is recommended in undernourished populations). Studying the effectiveness of providing 
combinations of food and cash will help build this evidence base. A third reason to conduct the study is 
that both food transfers and cash transfers are commonly used policy instruments in Bangladesh, and 
the choice of intervention components to scale up in the MCBP will be guided by the findings from this 
pilot study. The study findings will thus be highly policy relevant.  
 
2.2. Objectives 

The study has two specific objectives: 

• Assess the impact of adding a food basket targeted at pregnant women to the standard MCBP 
program package (which provides cash and behavior change communication (BCC)) on a set of 
outcomes (see Section 6) 

• Assess the impact of adding additional cash targeted at pregnant women to the standard MCBP 
program package (which provides cash and BCC) on a set of outcomes (see Section 6) 

  



Statistical analysis plan – JIBON Version 1.0  4 

 

Section 3 – Study methods 

3.1. Trial design 

A three-arm cluster-randomized, non-blinded, community-based, mixed cross-sectional and longitudinal 
trial is used to estimate the effectiveness of the intervention. The unit of randomization is a grouping of 
3 wards3. Each ward group is randomly assigned to one of three study groups, all of which receive the 
improved maternity allowance program:  

• Arm 1 – “standard” package, i.e., base cash and nutrition behavior change communication 
(BCC): pregnant women receive 800 BDT each month and group-based BCC on nutrition with a 
focus on how to improve their dietary intake during pregnancy. 

• Arm 2 – “standard” package + food basket: pregnant women in this arm receive the base cash 
of 800 BDT each month, group-based BCC, and in addition a monthly food basket composed of 
rice, lentils, and oil valued at approximately 1,000 BDT.  

• Arm 3 – “standard” package + top-up cash: pregnant women in this arm receive the base cash 
of 800 BDT each month, group-based BCC, and in addition receive a monthly additional cash 
transfer of 1,000 BDT instead of the food basket. 

 
The study is a hybrid of a cross-sectional and longitudinal design. It follows women from their second 
trimester of pregnancy to around 2 months after childbirth. A census is conducted to identify 
households with women who met the program’s eligibility criteria (see Section 5.2). The study then uses 
a total of 6 three-month long data collection waves. Women in the 2nd trimester of pregnancy (based on 
self-reported last menstrual period4 and ultrasound reports and antenatal care cards when available) 
were enrolled in the study in the first four waves (Figure 1). Household and individual data are collected 
at enrollment. In the wave following enrollment, data are collected on the same women who are now in 
the 3rd trimester. Third trimester data collection is conducted at around 34 weeks of gestation (± 1 
week). Subsequent waves are used to assess newborn weight and length (collected within 72 hours after 
child birth) and to assess anthropometric and other outcomes at around 2 months postpartum (61 days 
± 1 week). In the final follow-up round (1 month in length), women in the 3rd trimester of pregnancy not 
captured in wave 5 are surveyed. In addition, the newborn survey is conducted. The number of survey 
rounds is based on the sample size calculations presented below and field reports regarding the actual 
number of study subjects enrolled and successfully followed up.  
 
 

 
3 The administrative structure in Bangladesh consists of divisions (8), districts (64), subdistricts or upazilas (491), 
and unions. Up to about 15 years ago, each union consisted of 3 wards. Since then, the ward system was changed 
to 9 wards per union, each identified by a number (i.e., from 1 to 9). The study uses the old definition of wards 
(i.e., 3 per union) as the unit of randomization.  
4 Pregnancy trimesters are defined as follows: 1st trimester: 2 to 13 weeks of pregnancy (meaning, weeks since first 
day of the last menstrual period); 2nd trimester: 14 to 26 weeks of pregnancy; 3rd trimester: 27 weeks of pregnancy 
until delivery. 
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Figure 1: Study design (note: dates are approximate) 
 

3.2. Randomization 

The six study upazilas (Table 1) are located in distinct parts of the country and are quite heterogeneous. 
Stratifying clusters prior to randomization is used to ensure a more balanced distribution of cluster-level 
covariates between study arms. Each upazila is a stratum. In each stratum, the largest number of ward 
groups that is a multiple of 3 is randomly selected, resulting in a total of 144 ward groups. Each ward 
group is then be assigned a random number from a uniform [0,1] distribution using Stata. Stratum-
specific tertiles are created using this random number and clusters are assigned to the treatment arm 
that corresponds to their tertile number. Due to the nature of the intervention, trial assignment is not 
masked.  
 
Table 1: Study upazilas 

Division District Upazila 
Sylhet Sylhet Gowainghat 
Khulna Bagherat Chitalmari 
Rajshahi Rajshahi Godagari 
Rangpur Rangpur  Gangachara 
Barisal Barisal Mehendiganj 
Mymensingh Netrakona Mohanjganj 

 

3.3. Sample size 

Sample size requirements were calculated for the primary study outcomes using the Hayes and Bennet’s 
formulas (16,17), using the following parameters: a 0.05 probability of a type I error, power of 0.90, and 
48 clusters per treatment arm. Note that that the power of 0.90 (higher than what is typically used) is 
used to minimize the risk of not detecting a program impact by underpowering the study. Adjustments 
were further made for intra-cluster correlation (since the study is cluster randomized). The outcome-
specific intra-cluster correlation (ICC) coefficients are provided below. The estimated size of the eligible 
population in the 6 study upazilas was used to calculate the coefficient of variation of cluster sizes (equal 
to 0.424). We further assumed that baseline covariates provide a small amount of explanatory power of 
the study outcomes (correlation of 0.1). 
 
We did not adjust the sample size for multiplicity (i.e., carrying out many comparisons). Our thinking is 
provided in Section 4.1.   
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We first calculated the required sample size for gestational weight gain and then calculated what 
minimal detectable effects can be observed with this sample for the other primary outcomes.  
The literature provides very limited guidance on the expected effect of the planned intervention 
packages on gestational weight gain. The interventions, through their intensive BCC and provision of 
cash or food basket, are most akin to the provision of supplements to increase energy and protein 
intake during pregnancy. In Ghana, lipid-based nutrient supplement (LNS) provided during pregnancy 
increased gestational weight gain in the second and third trimester by 10 g per week (p=0.09) when 
compared with the provision of iron-folic acid (IFA) or multiple micronutrient supplements (MMN)(22). 
In Bangladesh, the effect of LNS (as compared to IFA) on pregnancy weight gain was limited to 
multiparous women over 25 years of age: an effect of 34 g per week was found (P=0.001)(23). The 
Women’s First Trial which conducted in 4 countries (Democratic Republic of the Congo, Guatemala, 
India, and Pakistan) found that LNS (compared to control) increased gestational weight gain by 22 g per 
week (own calculations based on reported values; no p values)(24). Finally, a systematic review and 
meta-analysis of the effect of balanced energy and protein supplementation on gestational weight gain 
estimated an average effect of 19 g per week (95% CI: -1.81,39.07)(25). The quality of the evidence, 
however, was assessed as being of very low quality. 

Given the limited evidence from the literature, we based the minimum detectable effect on the 
difference between observed weight gain and weight gain recommended by the Institute of Medicine 
(26). Recent studies in Bangladesh found that poor women gain only around 60% of the currently 
recommended weight gain (adjusted for BMI status)(27,28). We powered the study to detect an effect 
of 25 g per week, which is equivalent to a 9 to 10% increase relative to current weight gain. Using a 
standard deviation of weekly gestational weight gain of 161g (average of 4 published studies conducted 
in Bangladesh (27–30)) and an ICC of 0.01, this requires a sample size of 1,152 women per study arm. 
The ICC of 0.01 corresponds to a design effect of 1.35. We did not find information on the ICC of 
gestational weight gain in the literature. Using birth outcome studies, we find that Christian et al. used a 
design effect of 1.2 in Nepal (31) and West et al. a design effect of 1.15 in a study in Bangladesh (32). An 
ICC of 1.35 thus appears to be a conservative estimate. 

A number of adjustments to these calculated numbers were made. We expect 8.3% fetal loss and 2.3% 
loss to follow-up between the 2nd and 3rd trimester (33). In order to get the required 1,152 pregnant 
women per study arm (3,456 women total), we need to enroll 1,286 pregnant women in each arm 
(3,858 total). For the outcomes measured in newborn children, we assumed 1.7% infant death and 5% 
loss to follow-up (33). We thus assumed a total of 1,0765 newborns in each arm (3,227 total). Any 
additional outcome-specific adjustments to sample sizes are mentioned below.  
 

The detectable differences for the other primary outcomes measured during gestation are as follows: 

• Dietary intake measures – Using an ICC of 0.05, the sample size calculated for gestational 
weight gain allows us to observe an effect size of 0.21. We used previously collected data on 
diet during pregnancy to estimate the ICC (34). The ICCs for energy and protein intake were 0.02 

 
5 Due to the need to use integral numbers for the number of observations per cluster, we used 22 observations per 
cluster in the sample size calculations or 22 x 48 = 1,056 observations per arm. Enrollment is targeted to reach the 
1,076 per arm which means that the actual observable differences are slightly smaller than what is shown here.   
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and 0.03 respectively. The ICC for the probability of adequacy of individual micronutrients 
ranged from 0.00 to 0.27 but was imprecisely estimated for many micronutrients. This might be 
due to the limited number of clusters (n=18) in the study. The ICC of 0.05 used here is 
equivalent to a design effect of 2.37. 
Using the SD from a recent study in pregnant women in Bangladesh (SD of 831 kcal for energy 
and 26.8 g for protein) (34), our study is powered to detect effects of 174 kcal for energy and 5.6 
g for protein. To assess whether the energy and protein impacts are reasonable in size, we 
compare them to the size of the food basket that women in one of the study arms receive, to 
the evidence from the literature, and to the energy and protein requirements during pregnancy. 
Assuming that the food is distributed equally among all family members (Table 1), we have a 
potential impact of the food basket on energy intake of 354 kcal per person per day and on 
protein intake of 11 g per person per day, i.e., approximately double the minimal detectable 
difference calculated above. A recent systematic review of interventions to increase energy and 
protein intake during pregnancy identified only 3 studies that looked at dietary intake as an 
outcome (25). These 3 studies assessed the impact of nutrition education vs no nutrition 
education (i.e., no supplements or food transfers were provided). The estimated effect from the 
meta-analysis was 105.6 kcal for energy and 7.0 g for protein. This is smaller than the minimal 
detectable effect calculated above, but the reviewed interventions did not provide cash or food 
transfers. The expected impact of the Jibon intervention on dietary intake is thus larger. Finally, 
the additional energy requirements during pregnancy are 340-350 kcal/d in the second and 452-
500 kcal/d in the third trimester (35,36). Additional protein requirements for the second half of 
pregnancy are estimated at 0.30 g/kg body weight/d or 15.3 g /d for an average body weight of 
51 kg (34,37). The minimal detectable effect estimated above is considerably smaller than the 
additional energy and protein requirement for pregnancy. In sum, the effects we are powered to 
detect (174 kcal for energy and 5.6 g for protein) are well within the range of the food basket’s 
possible contribution to the diet, evidence from the literature, and the energy and protein 
requirements during pregnancy.  
A recent study in pregnant women in Bangladesh showed that the mean probability of adequacy 
(MPA) was 0.41 ± 0.11 (34). We are thus able to detect an impact of 2.3 percentage points in 
MPA or a 5% change. 
 

COVID-19 Scenario 
Fieldwork might be disrupted due to a COVID-19 outbreak. As a consequence, not all survey 
rounds may be completed as planned. We thus calculated the minimal detectable effect for 
the dietary outcomes if only one- or two-thirds of the planned interviews can be conducted. 
Dietary date on one-third of the pregnant women (i.e., 384 women per arm) allows us to 
observe an effect size of 0.28, and effects of 233 kcal for energy, 7.5 g for protein, and 3.1 
percentage points for the mean probability of adequacy. With two-thirds of the sample, these 
values change to 190 kcal for energy, 6.13 g for protein, and 2.5 percentage points for the 
mean probability of adequacy.  

 
• Length of gestation: Using an SD of 18.1 days (38), an ICC of 0.01 and the other parameters as 

defined above, we find that the study is powered to detect an impact on the length of gestation 
of 2.77 days. 
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• Preterm birth: Assuming a prevalence of preterm birth of 20% in the comparison arm (38) and 
using an ICC of 0.01, the study’s sample size is powered to detect a difference of 6 percentage 
points in preterm birth.  

• Prevalence of emotional violence towards the pregnant woman: Assuming a prevalence of 
physical violence 40.0% (prevalence estimate from the Transfer Modality Research Initiative 
project or TMRI) and using an ICC of 0.01, the study’s sample size provides the statistical power 
necessary to detect a reduction of 7 percentage points in the occurrence of physical violence. 

• Prevalence of controlling behaviors towards the pregnant woman: Assuming a prevalence of 
physical violence 79.5% (prevalence estimate from the Transfer Modality Research Initiative 
project or TMRI) and using an ICC of 0.01, the study’s sample size provides the statistical power 
necessary to detect a reduction of 7 percentage points in the occurrence of physical violence. 

• Prevalence of physical violence towards the pregnant woman: Assuming a prevalence of 
physical violence of 19.9% (prevalence estimate from the Transfer Modality Research Initiative 
project or TMRI) and using an ICC of 0.01, the study’s sample size provides the statistical power 
necessary to detect a reduction of 6 percentage points in the occurrence of physical violence. 

• Stress of the pregnant woman: Using an SD of 15.4 points (TMRI data), an ICC of 0.01 and the 
other parameters as defined above, we find that the study is powered to detect an impact on 
stress in women of 0.91 points (scale ranges from 0 to 40). 

• Stress of the husband of the pregnant woman: Using an SD of 14.9 points (TMRI data), an ICC of 
0.01 and the other parameters as defined above, we find that the study is powered to detect an 
impact on stress in women of 0.90 points (scale ranges from 0 to 40). 

• Maternal-fetal attachment: Using a SD of 6 (39) and an ICC of 0.001, this sample size allows us 
to detect an effect of 0.83 for maternal-fetal attachment. This is equivalent to an effect size of 
0.14. 

• Household food security: Setting the prevalence of household food insecurity to 50% (the 
worst-case scenario in terms of power) and the ICC to 0.05 (equivalent to a design effect of 
2.37), we can detect a change in the prevalence of food security of 10 percentage points. When 
the prevalence of food insecurity is 80%, the detectable difference is 8 to 9 percentage points.  

• Value of total household consumption: Using an SD of 922 Tk (TMRI data), an ICC of 0.05 and 
the other parameters as defined above, we find that the study is powered to detect an impact 
on total per capita household food consumption of 193 Tk. Using an expected household size in 
the target population of 5 members, the effect we are able to detect is 965 Tk which is 
comparable to the size of the total transfer (1,000 Tk). 

• Value of household food consumption: Using an SD of 621 Tk (TMRI data), an ICC of 0.05 and 
the other parameters as defined above, we find that the study are powered to detect an impact 
on total per capita household food consumption of 130 Tk. For an average 5-member 
household, the detectable difference are 650 Tk. We thus need to assume that at least 65% of 
the transfer are spent on food (top-up cash) or actually consumed by the household (food). This 
is a reasonable assumption, given that the BCC emphasizes the importance of using the 
transfers to improve the diet of the pregnant woman. In addition, TMRI households spent 62% 
of total expenditure on food.  

 
Sample sizes for the primary outcomes measured immediately following birth are a bit smaller. We 
assume that 1.7% of the infants die in the first days after birth (33) and that an additional 5% of them 
are lost to follow-up, resulting in a sample size of around 1,076 infants on which birth outcome data can 
be collected. We further assume that children born the first 9 days of the 10-day break the enumerators 
take between survey waves (see section “fieldwork organization” below) is not measured within 72 
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hours after birth. This reduces the number of available newborns for birthweight assessment to 81/90 of 
the total number of live-born children or 9686 newborns per arm.  

Birthweight and low birthweight: Using a SD of birthweight in Bangladesh of 433 g (40), the study 
provides the necessary power to detect an impact on birthweight of 72 g. The available sample size 
would allow to detect an impact of 6 percentage points in the prevalence of low birthweight (the 
estimated current prevalence of low birthweight is 22.6% (40)). A systematic review and meta-
analysis found that animal protein supplementation during pregnancy increased birthweight by 60 g 
(41). A systematic review and meta-analysis of balanced protein and energy supplements and food 
distribution programs found effects of 107 g and 46 g, respectively (42). We conclude that 72 g is a 
meaningful and feasible impact.  

 
The sample size for the assessment when the child is 2 months (i.e., 61 days) of age was calculated as 
follows. We assume the same 1,076 children available for birth outcomes are available at 61 days 
postpartum, but given that the follow-up of 2-mo old infants ends by the end of wave 5, we estimate 
that around 1/4 of mothers and children do not contribute to the outcomes assessed at 61 days. We 
conducted the calculations with 17 observations per cluster or a total of 816 infants per arm (equivalent 
to 75.8%). 
 

• Prevalence of emotional violence towards the pregnant woman: Assuming a prevalence of 
physical violence 40.0% (prevalence estimate from the Transfer Modality Research Initiative 
project or TMRI) and using an ICC of 0.01, the study’s sample size provides the statistical power 
necessary to detect a change of 8 to 9 percentage points in the occurrence of physical violence 
(8 if the prevalence increases, 9 if the prevalence decreases). 

• Prevalence of controlling behaviors towards the pregnant woman: Assuming a prevalence of 
controlling behaviors of 79.5% (prevalence estimate from the Transfer Modality Research 
Initiative project or TMRI) and using an ICC of 0.01, the study’s sample size provides the 
statistical power necessary to detect a change of 7 to 8 percentage points in the occurrence of 
physical violence (7 if the prevalence increases, 8 if the prevalence decreases). 

• Prevalence of physical violence towards the pregnant woman: Assuming a prevalence of 
physical violence of 19.9% (prevalence estimate from the Transfer Modality Research Initiative 
project or TMRI) and using an ICC of 0.01, the study’s sample size provides the statistical power 
necessary to detect a change of 7 percentage points in the occurrence of physical violence (7 
both in case the prevalence increases or decreases). 

• Stress of the pregnant woman: Using an SD of 15.4 points (TMRI data), an ICC of 0.01 and the 
other parameters as defined above, we find that the study is powered to detect an impact on 
stress in women of 1.04 points (scale ranges from 0 to 40). 

• Maternal-infant attachment: Using a SD of 4 (43), an ICC of 0.001, this sample size allows us to 
detect an effect of 0.65 for maternal-infant attachment (or an effect size of 0.16). Based on 
previous literature for the effects of behavioral interventions on maternal-infant attachment 
score, this effect size is appropriate for this outcome with infants under 12 months of age (44).  
 

 
Notes on birth length and infant weight and length at 2 months (61 days) of age 

 
6 Due to the need to use integral numbers for the number of observations per cluster, we used 20 observations per 
cluster in the sample size calculations or 20 x 48 = 960 observations per arm. Enrollment is targeted to reach the 
968 per arm which means that the actual observable difference is slightly smaller than what is shown here.   
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Sample size calculations for these outcomes reveal that the study is not powered to detect meaningful 
and feasible effects on these outcomes. The findings are summarized below: 

• Birth length: using a SD of 2.12 mm (33), the study is powered to detect an effect on birth 
length of 3.5 mm. The length of newborns whose mothers received LNS during pregnancy was 
2.4 mm higher than those whose mothers received IFA (45). A systematic review found a non-
significant effect of 2.8 mm of balanced protein energy supplementation (only two studies were 
identified with a total of 67 participants) on birth length; a significant effect of 20 mm was found 
for food distribution programs (42). A study in Guatemala found that a family food ration of 
beans, rice, and oil and a ration of corn-soy blend targeted to the pregnant mother had a 
positive effect of 2.4 mm at 1 month postpartum (46). We conclude that the study is not 
sufficiently powered for birth length.  

• Infant length: The detectable effect on length is 3.6 mm (using a SD of 2.02 mm at 61 days 
obtained from the WHO growth standards (47)). Evaluating whether this minimum detectable 
effect is meaningful and feasible is challenging, since evidence on the effect of pregnancy 
interventions on the length of infants 2 months is not available in the literature. We thus turn to 
the evidence on birth outcomes summarized above and conclude that the study is not 
adequately powered for this outcome. 

• Infant weight: The mean SD for was obtained from the WHO growth standards (47). With a SD 
of 691 g at 61 days, the study has the necessary power to detect an impact on infant weight of 
122 g which is larger than the impact we can reasonably expect to find based on previous 
studies.  

 

3.4. Framework 

We use an equivalence hypothesis testing framework. Primary analyses focus on the comparison 
between each of the treatment arms and the control arm, i.e., comparing arm 2 with arm 1 and 
comparing arm 3 with arm 1. Comparisons between arms 2 and 3 could be made as well, but the study is 
unlikely to be powered to detect meaningful effects.  

3.5. Statistical interim analyses and stopping guidance 

Not applicable. 

3.6. Timing of final analysis 

Analyses on a specific outcome start when data collection for that outcome has been finalized (see 
below) and data are made available by the data collection firm. 

3.7. Timing of outcome assessments 

Data are collected in the second and third trimester (i.e., 34 ± 1 wk) of pregnancy, within 72h after birth, 
and 2 months postpartum (i.e., 61 d  ± 1 wk postpartum)(Table 2). Some outcomes are measured 
directly (e.g., prevalence of emotional violence); others require differencing assessments taken at two 
different points in time (e.g., gestational weekly weight gain).  
 
Table 2: Timing of the measurement of the primary and secondary study outcomes  
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 Pregnancy trimester Postpartum 
 2nd 3rd 

(34 ± 1 wk) 
2 months# 

(61 d  ± 1 wk)  
Primary outcomes    
Mother    
Gestational weekly weight gain 2nd to 3rd trimester  Yes Yes - 
Dietary energy intake Yes Yes - 
Dietary protein intake Yes Yes - 
Mean probability of micronutrient adequacy Yes Yes - 
Length of gestation Yes - Yes# 
Preterm birth - - Yes# 
Prevalence of emotional violence towards the 
pregnant woman 

Yes Yes Yes 

Prevalence of controlling behaviors towards the 
pregnant woman 

Yes Yes Yes 

Prevalence of physical violence towards the 
pregnant woman 

Yes Yes Yes 

Stress  Yes Yes Yes 
Maternal-fetal attachment - Yes - 
Maternal infant attachment - - Yes 

Husband    
Stress Yes Yes  

Infant    
Birthweight and low birthweight - - Yes# 

Household    
Household food security Yes Yes - 
Value of total household consumption Yes Yes - 
Value of household food consumption Yes Yes - 

Secondary outcomes    
Mother    

Gestational weekly weight gain up to 2nd 
trimester* 

Yes   

Total gestational weight gain by the 3rd trimester*  Yes  
Use of iron-folic acid, calcium, vitamin B complex 
supplements7, and multiple micronutrient 
supplements 

Yes Yes - 

Antenatal care utilization Yes Yes - 
Prenatal nutrition knowledge Yes Yes - 
Postnatal care utilization - - Yes 
Post-partum weight - - Yes 
Spousal relationship  Yes Yes Yes 
Decision making  Yes Yes Yes 
Mobility of the pregnant woman Yes Yes Yes 
Labor force participation Yes Yes  
Attitudes toward gender and intimate partner 
violence 

Yes Yes Yes 

Social capital Yes Yes Yes 
Agency Yes Yes Yes 

 
7 The trial registration includes vitamin B complex supplementations. Since these vitamin supplements are not part 
of the Bangladesh National Strategy for Maternal Health, we dropped questions about vitamin B complex 
supplement use from the survey.  
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 Pregnancy trimester Postpartum 
 2nd 3rd 

(34 ± 1 wk) 
2 months# 

(61 d  ± 1 wk)  
Prevalence of individual acts of intimate partner 
violence  

Yes Yes Yes 

Husband    
Prenatal nutrition knowledge Yes Yes - 

Infant    
Birth length - - Yes# 
Birth head circumference - - Yes# 
Head circumference - - Yes 
MUAC - - Yes 
Infant length and weight - - Yes 
Colostrum intake, (exclusive) breastfeeding 
practices, infant and young feeding practices 

- - Yes 

Neonatal mortality - - Yes 
Household    

Value of non-food consumption Yes Yes - 
Housing quality Yes No Yes 
Asset ownership Yes No Yes 
Income from remittances  Yes  
Savings Yes Yes Yes 
Loans Yes Yes Yes 
Participation in other social security programs  Yes  

Additional outcomes    
Mother    

Height& Yes - - 
MCB program enrollment Yes Yes Yes 
Receipt of base cash Yes Yes Yes 
Receipt of food basket and top-up cash Yes Yes Yes 
Participation in BCC sessions Yes Yes Yes 

Husband    
Height&  Yes - - 
Weight& Yes - - 
Participation in BCC sessions Yes Yes Yes 

Household    
Economic shocks - - Yes 

# These outcomes are assessed within 72 hours after birth. 
* Maternal weight is also be measured during the census, i.e., before pregnancy 
& Women’s height and husband’s height and weight are measured throughout the study period, i.e., 
when the team finds time to measure these outcomes.  
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Section 4 – Statistical principles 

4.1. Level of statistical significance, confidence intervals to be reported, and adjustment for 
multiplicity 

All statistical tests are two-sided. 95% confidence intervals are reported alongside exact p-values. 

Multiplicity (i.e., carrying out many comparisons) has raised concerns about false-positive findings, 
which has led to recommendations to limit the number of comparisons made and/or to implement 
statistical adjustments. Multiplicity could arise in this trial in general for two reasons: having several 
outcomes of interest and having more than two study arms. We discuss both. 

• When a set of hypotheses (each hypothesis about a different outcome) is tested simultaneously, 
the overall type I error rate (the probability of wrongly rejecting at least one null hypothesis), 
increases (18). Simultaneous hypothesis testing, however, assumes a universal null hypothesis, 
i.e., that the intervention has no effect for all the outcomes investigated versus the alternative 
hypothesis that the intervention had on at least one of these outcomes. Adjusting for 
multiplicity is only warranted if a set of hypotheses is tested simultaneously in this formal sense 
(18,19). This test of a universal null versus the stated alternative hypothesis is irrelevant to the 
scientific or evaluation questions being investigated for the primary outcomes in this study 
(18,20). When each hypothesis is limited to a single outcome, as is the case for the primary 
outcomes here, the probability of a false positive result remains the same irrespective of 
whether one or several comparisons are tested (18). Therefore, for all primary outcomes, no 
adjustment is made for multiplicity. Adjustments for multiplicity are made only in select cases 
when a universal null hypothesis is tested; in these cases, q-values are calculated to control the 
false discovery rate. 

• Relative to the number of comparisons arising from multiple study arms, adjustments are not 
required if the number of comparisons for a given outcome is one less than the total number of 
arms (21). Since only two comparisons are planned for the primary analyses in this three-armed 
study, no adjustment is needed. The study is unlikely to be powered to detect meaningful 
effects between arms 2 and 3. 

 

4.2. Adherence and protocol deviations 

Adherence is defined as seeking enrollment in the program in the MCBP program in or before the 4th 
month of pregnancy, being enrolled subsequently, and receiving benefits as distributed by the program 
implementer until the end of pregnancy.  

Adherence is presented in a table and in the paper narrative. In addition to full adherence, we present 
additional summary statistics to comprehensively describe program enrollment (i.e., being a beneficiary 
or not) and participation (i.e., receiving program benefits). These statistics, presented by trial arm, 
include (among others):  

• Program enrollment: 
o the % of eligible women who never enrolled in the program 
o program enrollment by month of pregnancy 

• Program participation among those enrolled in the program 
o % of women receiving 1, 2, … n transfers (base cash, top-up cash, food) 
o % of women participating in BCC (past month, over the course of the pregnancy) 
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A protocol deviation is defined as receiving the wrong treatment, e.g., receiving top-up cash when 
assigned to the food or base cash arm, receiving food when assigned to the top-up cash or base cash 
arm, and receiving the base cash only when assigned to the food or the top-up cash arm. Protocol 
deviations are be summarized by trial arm.  

4.3. Analysis populations 

The primary analysis is intent to treat (ITT). The ITT analysis includes all participants in the three arms 
who consented to participate in the study, enrolled in the study, met all program eligibility criteria (see 
section 5), and completed all baseline assessments. Treatment is defined as the treatment the study 
participants were randomized to receive. We also conduct a modified intent to treat analysis which only 
includes the study participants who enrolled in the MCBP (see section 6.2).  
 
For our primary analyses, we do not conduct complete case analyses, as we attempt to use all available 
data from all participants. Robustness checks for select outcomes may restrict analysis to only the 
participants who have available data in all rounds.   
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Section 5 – Trial population 

5.1. Screening data 
A census was conducted to identify households with women who met the program’s eligibility criteria 
(see Section 5.2). During the first, second, third, and fourth survey rounds, each household with a 
potentially eligible woman was visited to assess if the woman was pregnant in the second trimester. 
Pregnant women were invited to enroll in the study. Pregnant women are enrolled until the required 
round-specific sample size is reached.  
 
5.2. Eligibility 
The study enrolls women who meet the MCBP eligibility criteria8: 

• 20-35 years of age; 
• Pregnant with their first or second child9 (in case of death of the first or second child during 

pregnancy or within two years of birth, the mother is eligible during her third pregnancy10); 
• In possession of a valid NID (or a NID application acknowledgement). 
• Lives in a household that meets one of the following poverty criteria: 

o The household head’s main profession is rickshaw puller, van driver, day laborer, agricultural 
laborer, blacksmith, potter, washer man, fisher man, porter, or barber; 

o The household does not have a private latrine; 
o The household does not have an electricity connection while there is electricity in the village; 
o The household does not have a private tube well; 
o The household does not have an electric fan; 
o The household’s place of residence has walls made of bamboo/jute sticks. 

 
5.3. Recruitment 
See section 5.1 for details. Eligible pregnant women were invited to enroll in the study and included 
after completing the informed consent process. Pregnant women are enrolled until the required sample 
size is reached.  
 
A CONSORT flow diagram is used to summarize: 

• The number of women who were assessed for eligibility (but not yet pregnant) at the time of the 
census and the number of clusters these women lived in; 

• The number of women who were deemed eligible (but not yet pregnant) at the time of the census 
and the number of clusters these women lived in; 

• The number of women who were deemed eligible (based on the census data) and pregnant at the 
time of the 1st, 2nd, 3rd, or 4th survey round and the number of clusters these women lived in; 

• The number of women who were deemed eligible (based on the census data), pregnant at the time 
of the 1st, 2nd, 3rd, or 4th survey round, and enrolled in the study and the number of clusters these 
women lived in; 

• The number of women who declined to participate in current and follow-up rounds and the number 
of women lost to follow-up (and the reasons why if available) 

• The number of women included in the primary analysis 
• The number of women excluded from the primary analysis (and the reasons why if available).  

 
8 Ineligible women who are inadvertently enrolled in the study are dropped from the analysis (see section 4.3).  
9 If she had twins the first time, this could be the third child. 
10 Even though the latest program directives no longer include this possibility, the program implementation follows 
this rule spelled out in an earlier version of the program directives (personal communication Mamunur Rashid, 
WFP; June 2023)  
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5.4. Withdrawal/follow-up 
Withdrawals from the study are reported using two categories: # declined to participate in current and 
follow-up rounds; # lost contact/follow-up. Timing of withdrawals and loss to follow-up is presented in 
the CONSORT diagram, i.e. by study arm and survey round (i.e., 2nd trimester, 3rd trimester, birth, 2 
months postpartum).   
 
5.5. Baseline patient characteristics 
Due to the nature of the study, we do not have true baseline data. We evaluate socio-demographic and 
other characteristics at study enrollment (2nd trimester of pregnancy) by which we describe our study 
sample (example of variables to be included in Table 3). We present these characteristics by 
intervention and control arms and report mean (and SD) and/or median (and the inter-quartile range) 
for continuous variables11 and the N and percent for categorical and dichotomous variables. No 
significance testing or p-values are conducted or reported per CONSORT guidelines. 
 
Table 3: Example of characteristics at enrollment to be summarized 

Number of study subjects  
Socio-demographic Age of the pregnant woman, household size, 

adult equivalents, marital status, educational 
attainment 

Pregnancy Gestational age (weeks) at enrollment, parity 
Wealth Housing quality, assets, food and non-food 

expenditure, household food insecurity 
Anthropometry Prepregnancy weight, height of the pregnant 

woman, BMI (kg/m2), % in each BMI category 
(underweight, normal, overweight, obese) 

 
  

 
11 Depending on the distribution of the continuous variable.  
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Section 6 – Analysis 

6.1. Outcome definitions 

The study includes three sets of outcomes: primary, secondary, and additional outcomes. The primary 
study outcomes are those outcomes that are predefined and for which the study is adequately powered 
to detect a feasible and meaningful effect (48). 
 
The distribution of outcomes is inspected for normality and the variable transformed as necessary. More 
specific information on transformations is provided for key outcomes as needed. 
 
• Pregnant mother 
o Gestational weekly weight gain 2nd to 3rd trimester: Women’s weekly weight gain (kg/wk) is 

calculated by differencing women’s weight obtained in the 2nd and 3rd trimester and dividing by 
the number of weeks between both measurements.  

o Dietary energy intake and proportion of women below 85% of the estimate energy requirement 
(EER): Dietary energy intake (kcal/day) is assessed using a 24hr recall in the second and third 
trimester (34). EER is calculated using each woman’s basal metabolic rate (estimated from the 
woman’s age, gender, and current weight), level of physical activity, and pregnancy trimester. 
Factors of 1.4 for low, 1.7 for moderate, and 2.0 for high physical activity is used (Food and 
Agricultural Organization, 2001). Additional energy requirement for the second and third trimester 
of pregnancy (340-350 kcal/d and 452-500 kcal/d, respectively, depending on which reference is 
used (35,36)) is added to account for gestational weight gain and increases in basal metabolic rate. 
Impact is assessed in the 2nd and 3rd trimester. Given continued advances in the analysis of 24h 
dietary recall data, the final analytic strategy to calculate the adequacy for each nutrient is based 
on recommended best practice at the time of the analyses. 

o Dietary protein intake: The 24hr recall data is used to assess women’s protein intake (g/day). 
Impact is assessed in the 2nd and 3rd trimester. Given continued advances in the analysis of 24h 
dietary recall data, the final analytic strategy to calculate the adequacy for each nutrient is based 
on recommended best practice at the time of the analyses. 

o Mean probability of micronutrient adequacy: the mean of the probabilities of adequacy for 11 
key micronutrients (iron, calcium, zinc, vitamin A, thiamin, riboflavin, niacin, vitamin B-6, vitamin 
B-12, vitamin C, and folate) is calculated using the 24hr recall data. Given continued advances in 
this field, the final analytic strategy to calculate the adequacy for each nutrient is based on 
recommended best practice at the time of the analyses. For now, we anticipate using the methods 
as used by Nguyen and colleagues (Nguyen et al., 2018); and the WHO’s estimated average 
requirements (EAR) to calculate the probability of adequacy for each micronutrient (World Health 
Organization, 2004; World Health Organization & Food and Agriculture Organization of the United 
Nations, 2004). Usual intakes are estimated using the data from a second 24hr recall collected on 
a non-consecutive day for a subsample of pregnant women. A power transformation is used to 
obtain symmetrical distributions for each nutrient; and a measurement-error model is applied to 
adjust for the within person variance of nutrient intake (34,52). The estimated usual intake is used 
to calculate the probability that the usual intake was above the EAR during pregnancy (53). Impact 
is assessed in the 2nd and 3rd trimester. 

o Length of gestation: The difference between the date of birth and the first day of the last 
menstrual period (assessed in the first survey) is used to calculate length of gestation (days).  

o Preterm birth: Using the length of gestation, we determine the proportion of children born before 
37 weeks (or 259 days) of gestation.  



Statistical analysis plan – JIBON Version 1.0  18 

 

o Prevalence of emotional violence towards the pregnant woman/mother of the newborn child: 
Prevalence of any emotional intimate partner violence in the past 6 months measured using the 
WHO Violence Against Women instrument (54). Impact is assessed in the 2nd and 3rd trimester of 
pregnancy and at 2 months (i.e., 61 days) postpartum.  

o Prevalence of controlling behaviors towards the pregnant woman/mother of the newborn child: 
Prevalence of any controlling behaviors in the past 6 months measured using the WHO Violence 
Against Women instrument (54). Impact is assessed in the 2nd and 3rd trimester of pregnancy and 
at 2 months (i.e., 61 days) postpartum. 

o Prevalence of physical violence towards the pregnant woman/mother of the newborn child: 
Prevalence of any physical intimate partner violence in the past 6 months, measured using the 
WHO Violence Against Women instrument (54). Impact is assessed in the 2nd and 3rd trimester of 
pregnancy and at 2 months (i.e., 61 days) postpartum. 

o Stress of the pregnant woman/mother of the newborn child: Measured using women's Perceived 
Stress Scale score (55). Impact is assessed in the 2nd and 3rd trimester of pregnancy and at 2 
months postpartum. 

o Maternal-fetal attachment: Maternal attachment to their unborn child is assessed during their 
3rd trimester of pregnancy using the Prenatal Attachment Inventory (56). In the Bangla translation 
of the Prenatal Attachment Inventory, all items in the scale were rephrased as questions instead 
of statements to make it easier for the interviewer to ask and to enhance the respondents’ 
understanding. 

o Maternal-infant attachment: Maternal attachment to their infant is assessed at 2 months (i.e., 61 
days) postpartum using the Postpartum Bonding Questionnaire (57). The items in the Bangla-
version of the scale were rephrased as questions instead of statements to simplify the interview 
process. Additionally, 2 of the 25 items in the original scale were removed. These 2 items (i.e., “I 
have done harmful things to my baby” and “I feel like hurting my baby”) made up the subscale on 
Risk of Abuse and had low sensitivity (57). The sum of all items on the full scale, as well as each of 
the three subscales (Bonding, mother-infant relationship, and infant-focused anxiety), is used as 
outcome indicators.  

• Husband/partner of the pregnant woman: 
o Stress of the husband of the pregnant woman: Measured using men's Perceived Stress Scale 

score (55). The second- and third-trimester assessment is used to assess impact. 
• Infant 
o Birthweight: Birthweight (grams) is assessed within 72 hours after delivery to avoid the influence 

of transitory neonatal weight loss that typically happens during the first days of life.  
o Low birthweight: Low birthweight is defined as a birth weight below 2500 grams. 

• Household 
o Household food security: The Household Food Insecurity Access Scale is used to measure 

household food security status (58). The 2nd and 3rd trimester assessment is used to assess impact.  
Impact is assessed on the continuous scale (ranging from 0 to 27) and the categorical scale (food 
secure, mildly food insecure, moderately food insecure, or severely food insecure). The actual 
household groupings based on the categorical outcome depend on the population distribution.  

o Value of total household consumption: Aggregate value of household food and non-food 
consumption expenditures (Taka). This is a continuous measure calculated from household survey 
responses on consumption behavior, using the methodology and questionnaire modules 
described by Deaton and Zaidi (59). The 2nd and 3rd trimester assessment is used to assess impact. 
We assess inflation during the study period and deflate values as needed to be equivalent to the 
first wave in 2023. The distribution of this outcome is inspected for normality and the variable is 
transformed as necessary.  
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o Value of household food consumption: Value of household food consumption expenditures 
(Taka). This is a continuous measure calculated from household survey responses on consumption 
behavior, using the methodology and questionnaire modules described by Deaton and Zaidi (59). 
The 2nd and 3rd trimester assessment is used to assess impact. We assess inflation during the study 
period and deflate values as needed to be equivalent to the first wave in 2023. The distribution of 
this outcome is inspected for normality and the variable is transformed as necessary. 

 
The secondary study outcomes are those outcomes on which the intervention is expected to have an 
impact but for which the study is unlikely to be adequately powered or for which statistical power 
cannot easily be calculated.  
• Pregnant mother 
o Gestational weekly weight gain up to 2nd trimester: Women’s weekly weight gain (kg/wk) is 

calculated by differencing women’s weight obtained at the census (before pregnancy) and 2nd 
trimester and dividing by gestational age in weeks. 

o Total gestational weight by the third trimester: Total weight gain (kg) is calculated by calculating 
the difference between women’s third trimester weight and the weight obtained at the time of 
the census. 

o Use of iron-folic acid, and calcium, and vitamin B complex, and multiple micronutrient 
supplements12: Women are asked to report on their use of these supplements during pregnancy. 
The 2nd and 3rd trimester assessment is used to assess impact. We report on % of women who ever 
consumed these supplements during this pregnancy, the % who consumed the supplement in the 
past 7 d, and the frequency of consumption in the past 7d.  

o Antenatal care utilization: Antenatal care utilization is assessed using a variety of measures based 
on current recommendations in Bangladesh and the new WHO guidelines (60). The 2nd and 3rd 
trimester and postpartum13 assessment is used to assess impact. 

o Prenatal nutrition knowledge: Women’s knowledge related to nutrition is assessed using a set of 
questions developed for this study. The 2nd and 3rd trimester assessment is used to assess impact. 
The construction of the outcome measure(s) is based on the distribution of and the association 
between the variables on which data were collected.  

o Postnatal care utilization: Postnatal care utilization is assessed using a variety of measures based 
on current recommendations in Bangladesh and WHO guidelines. The 2-month postpartum 
assessment is used to assess impact.  

o Postpartum weight: We measure women’s weight (kg) at the 2-month postpartum visit.  
o Spousal relationship between the pregnant woman/mother of the newborn child and her 

husband: Measured using women's spousal relationship modules developed for the survey. 
Impact is assessed in the 2nd and 3rd trimester of pregnancy and at 2 months postpartum. The 
construction of the outcome measure(s) is based on the distribution of and the association 
between the variables on which data were collected.  

o Decision making by the pregnant woman/mother of the newborn child: Measured using 
women's decision-making modules adapted from pro-WEAI (61). Impact is assessed in the 2nd and 
3rd trimester of pregnancy and at 2 months postpartum. The construction of the outcome 

 
12 The trial registration includes vitamin B complex supplementations. Since these vitamin supplements are not 
part of the Bangladesh National Strategy for Maternal Health, we dropped questions about vitamin B complex 
supplement use from the survey.  
13 The trial registration incorrectly limits this outcome to the 2nd and 3rd trimester observations. Data were 
collected on this outcome postpartum as well and this information is used to assess impact on this outcome for the 
entire pregnancy.  
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measure(s) is based on the distribution of and the association between the variables on which 
data were collected. 

o Mobility of the pregnant woman: Measured using mobility modules adapted from pro-WEAI (61). 
Impact is assessed in the 2nd and 3rd trimester of pregnancy and at 2 months postpartum. The 
construction of the outcome measure(s) is based on the distribution of and the association 
between the variables on which data were collected. 

o Labor force participation of the pregnant woman: Measured using women's labor modules 
developed for the survey. The 2nd and 3rd trimester assessment is used to assess impact. The 
construction of the outcome measure(s) is based on the distribution of and the association 
between the variables on which data were collected. 

o Attitudes toward gender and intimate partner violence of the pregnant woman: Measured using 
women's attitudes toward gender and intimate partner violence modules developed for the 
survey. Impact is assessed in the 2nd and 3rd trimester of pregnancy and at 2 months postpartum. 
The construction of the outcome measure(s) is based on the distribution of and the association 
between the variables on which data were collected. 

o Social capital of the pregnant woman: Measured using modules on women’s social interactions 
and perceptions of neighborhood responses to intimate partner violence, developed for the 
survey. Impact is assessed in the 2nd and 3rd trimester of pregnancy and at 2 months postpartum. 
The construction of the outcome measure(s) is based on the distribution of and the association 
between the variables on which data were collected. 

o Agency of the pregnant woman: Measured using women's responses on locus of control (62). 
Impact is assessed in the 2nd and 3rd trimester of pregnancy and at 2 months postpartum. The 
construction of the outcome measure(s) is based on the distribution of and the association 
between the variables on which data were collected. 

o Prevalence of individual acts of intimate partner violence towards the pregnant woman/mother 
of the newborn child: Prevalence of individual acts of intimate partner violence in the past 6 
months measured using the WHO Violence Against Women instrument (54). Impact is assessed in 
the 2nd and 3rd trimester of pregnancy and at 2 months postpartum. 

o Institutional delivery: Delivery at a health facility as reported by the mother.  
o Skilled attendance at birth: Whether a skilled birth attendant attended the birth of the child as 

reported by the mother.  
o Caesarian section: Women are asked if a c-section was used to deliver the child.  

• Husband/partner of the pregnant woman: 
o Prenatal nutrition knowledge of the husband of the pregnant woman: Using a similar approach  

used for pregnant women, husband’s nutrition knowledge. The  2nd and 3rd trimester assessment 
is used to assess impact. The outcome is constructed the same way as the nutrition knowledge 
outcome for pregnant woman.  

o Weight: We measure the husband’s weight (kg) at each visit. Impact is assessed in the 2nd and 3rd 
trimester of pregnancy and at 2 months postpartum. 

• Infant: 
o Birth length: The length of the newborn (cm) is assessed at the time of the birthweight 

assessment.  
o Infant length and weight: Length (cm) and weight (kg) of infants 2 months (61 days) of age is 

measured. 
o Colostrum intake, time between birth and putting infant to breast, (exclusive) breastfeeding 

after birth: outcomes are defined as in the WHO guidance on indicators for assessing infant and 
young child feeding practices (63). The assessment at birth is used.  
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o (Exclusive) breastfeeding and infant feeding practices at 2 months: outcomes are defined as in 
the WHO guidance on indicators for assessing infant and young child feeding practices (63).  
Impact is assessed at 2 months postpartum. 

o Neonatal and infant mortality: neonatal (within the first 1 month after birth) and infant (within 
the first 2 months after birth) mortality is assessed through parental recall at the 2-month 
postpartum visit.  

• Household: 
o Value of household non-food consumption: Value of household non-food consumption 

expenditures. This is a continuous measure calculated from household survey responses on 
consumption behavior, using the methodology and questionnaire modules described by Deaton 
and Zaidi (59). The 2nd and 3rd trimester assessment is used to assess impact. We assess inflation 
during the study period and deflate values as needed to be equivalent to the first wave in 2023. 
The distribution of this outcome is inspected for normality and the variable is transformed as 
necessary. 

o Housing quality: Quality of housing stock, measured using a module developed for the study 
context and collected through household enumerator observation during interviews. The 2nd 
trimester and 2-months postpartum assessment is used to assess impact. The construction of the 
outcome measure(s) is based on the distribution of and the association between the variables on 
which data were collected. 

o Household asset ownership: Index of household asset ownership, measured using a module 
developed for the study context. The 2nd trimester and 2-months postpartum assessment is used 
to assess impact. The construction of the outcome measure(s) is based on the distribution of and 
the association between the variables on which data were collected. 

o Household income from remittances: Measured with a module on income (Taka) from 
remittances received from relatives outside and within the country. We calculate the sum of all 
remittances received. The 3rd trimester assessment is used to assess impact. 

o Household savings: A continuous measure of total household savings, calculated using reported 
savings of each household member 15 years of age or older. The 2nd and 3rd trimester and 2-
month postpartum assessments are used to assess impact. We calculate the sum of all household 
savings. 

o Household loans: A continuous measure on household loans, calculated using reported amounts 
of loans taken and outstanding amounts owed for each household member 15 years of age or 
older. The 2nd and 3rd trimester and 2-month postpartum assessments is used to assess impact. 
We calculate the sum of all household loans. 
 

In addition to the primary and secondary study outcomes, the study collects rich data on a set of 
additional study outcomes. These include variables describing program participation (such as 
attendance at BCC sessions) and variables that can reduce residual noise in the models used to estimate 
impact (such as maternal height and shocks). A non-exhaustive list of examples is provided below.  
• Pregnant mother 
o Height: height (cm) of the pregnant woman 
o MCBP program enrollment: whether the mother (and her newborn child) are enrolled in MCBP. 
o Receipt of base cash: whether the mother has been receiving the base cash. 
o Receipt of food basket and top-up cash: whether the mother has been receiving the food basket 

or top-up cash. 
o Participation in BCC sessions: whether the mother (and other household members) have been 

been participating in the BCC sessions. 
• Husband 
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o Height: height (cm) of the husband 
• Household 
o Economic shocks: the occurrence of shocks affecting the household in the months preceding the 

survey.  
 

6.2. Analysis method 

Intent to treat analyses 
Intent to treat analyses are used to assess whether the intervention resulted in changes in primary and 
secondary outcomes.  
 
The primary intent to treat analyses uses mixed-effects models.  
 
For continuous outcomes available at only one point in time (𝑌𝑌𝑖𝑖𝑖𝑖, such as gestational weight gain from 
the 2nd to the 3rd trimester and length of gestation), we use a linear mixed-effects model with study 
cluster (𝑢𝑢𝑗𝑗) and individual (𝜀𝜀𝑖𝑖𝑖𝑖) as random effects assuming an exchangeable error structure, and 
treatment arm (𝐴𝐴𝑗𝑗) and covariates (𝑋𝑋𝑖𝑖𝑖𝑖, see below) as fixed effects.  
 

𝑌𝑌𝑖𝑖𝑖𝑖 = 𝐴𝐴𝑗𝑗𝛽𝛽 + 𝑋𝑋𝑖𝑖𝑖𝑖𝛾𝛾 + 𝑢𝑢𝑗𝑗 + 𝜀𝜀𝑖𝑖𝑖𝑖  (1) 
 
For continuous outcomes available at multiple points in time (𝑌𝑌𝑖𝑖𝑖𝑖𝑖𝑖, such as dietary intake), we use linear 
mixed-effects models that use all of the longitudinal data with study cluster (𝑢𝑢𝑗𝑗), individual (𝛼𝛼𝑖𝑖𝑖𝑖), and 
time (𝜀𝜀𝑖𝑖𝑖𝑖𝑖𝑖) as a random effects assuming an exchangeable error structure, and treatment arm (𝐴𝐴𝑗𝑗), 
survey round (𝑇𝑇𝑡𝑡), the interaction between study arm and survey round (𝐴𝐴𝑗𝑗 ∙ 𝑇𝑇𝑡𝑡), and covariates 
(𝑋𝑋𝑖𝑖𝑖𝑖𝑖𝑖 , see below) as fixed effects.  
 

𝑌𝑌𝑖𝑖𝑖𝑖𝑖𝑖 = 𝐴𝐴𝑗𝑗𝛽𝛽 + 𝑋𝑋𝑖𝑖𝑖𝑖𝑖𝑖𝛾𝛾 + 𝑇𝑇𝑡𝑡𝛿𝛿 + 𝐴𝐴𝑗𝑗 ∙ 𝑇𝑇𝑡𝑡𝜃𝜃 + 𝑢𝑢𝑗𝑗 +  𝛼𝛼𝑖𝑖𝑖𝑖 + 𝜀𝜀𝑖𝑖𝑖𝑖𝑖𝑖   (2) 
 
 
The same linear mixed models are used for dichotomous outcomes (such as preterm birth and 
prevalence of emotional violence), but we use robust standard errors to account for heteroscedascity.   
 
For select outcomes assessed at multiple points in time (i.e., emotional violence towards the pregnant 
woman/mother of the newborn child; controlling behaviors towards the pregnant woman/mother of 
the newborn child; and physical violence towards the pregnant woman/mother of the newborn child) 
we assess the impact on the occurrence at any point in time (i.e., at either the 2nd trimester, 3rd 
trimester, or 2 months postpartum survey) using a model as shown in (1).  
 
Even though randomization should yield equivalence between arms on covariates, we include covariates 
or make other adjustments (such as re-weighting) in case of non-equivalence of enrollment measures or 
due to differential attrition. In addition, we include covariates (tentative list in Table 4) that are 
orthogonal to the randomized treatment assignment and are known or suspected predictors of the 
outcome of interest (such as, maternal age and education) to reduce residual noise (i.e., increase 
statistical power). A tentative list of covariates is presented in Table 4. Decisions on which covariates to 
ultimately include is based on factors such as the extent to which potential covariates are correlated 
with outcomes, the share of observations with missing values of potential covariates, and the extent to 
which potential covariates have realistic distributions.  
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Table 4: Tentative list of covariates to be included in regression models 

Outcome Covariates 
All outcomes Socio-economic status (using census data), upazila, 

woman’s educational attainment, woman’s age, 
season, having an NID 

Dietary outcomes Additional covariates:  
Interviewer, day of week 

Prevalence of emotional violence, controlling 
behaviors, physical violence, stress 

Additional covariates:  
partner’s age, partner’s educational attainment, 
woman’s gestational age 

Attachment Additional covariates:  
-  

Birth outcomes Additional covariates:  
Maternal height, maternal BMI at census, primiparity, 
child sex 

Household food security, value of household 
consumption 

Household adult equivalents 

 
Distributional assumptions for outcome variables is checked using descriptive statistics. Transformations 
are used for continuous outcome variables if needed to obtain more 
symmetric distributions. 
 

In addition to the models described above, we conduct robustness checks by estimating fixed effects 
models.  

The intent to treat analyses do not include any subgroup analyses (e.g., by maternal age, season, etc.)  

Modified intent to treat analysis 

Based on field reports, a considerable proportion of women who are eligible for MCBP and included in 
our study may not have enrolled in MCBP. Consequently, if the addition of top-up cash or food has 
effects on the study outcomes over and above the base MCBP, these effects may not be detected in the 
intent to treat analysis, as the impact in those enrolled is diluted by the absence of impact in those not 
in the program. If we find that enrollment in the program is indeed low, we will consider conducting 
modified intent to treat analysis, to assess if the program had an impact within the subgroup who 
enrolled. The exact method used depends on patterns in the data.  

It is possible that some of the difference in enrollment across arms could be explained by differences in 
observables across arms, but we do not yet know. If there appears to be selection bias in enrollment 
that differs by treatment arm, we will use quasi-experimental analytical methods. For example, inclusion 
of additional covariates, propensity score methods, or matching methods may be appropriate if 
women’s observable pre-pregnancy characteristics measured in the census appear to predict well 
whether they enroll; if the distributions of these observable characteristics show meaningful overlap 
across arms; and if empirical patterns do not suggest a strong role for unobserved factors that both 
predict enrollment and differ systematically by arm. 

Exploratory analysis 
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Exploratory analyses are conducted to assess the heterogeneity of impact, i.e. to evaluate whether the 
impact was different in specific subgroups (such as women in more vs. less disadvantaged households, 
women with lower vs. higher levels of education, women of younger vs. older age, women who co-
reside with mothers-in-law vs. women who do not co-reside with mothers-in-law at 2nd trimester) or by 
season. To assess the heterogeneity of impact, we stratify the analyses on the possible effect modifier. 
The analyses are considered exploratory as they are not adequately powered.  

6.3. Missing data 

Approaches for handling missing data depend on the outcome or covariate.  

For instances when a limited amount of information is missing that is needed to construct an outcome 
variable (e.g., the price of a consumed food which is needed to construct total household expenditure), 
we impute the missing information using single imputation drawing on the non-missing data.  

When outcomes (such as birthweight) or covariates are missing, decisions on whether and how to 
impute missing values is based on assessing patterns in the data, such as the share of missing values, the 
expected reason for missing values, and whether there is sufficient other information to impute missing 
values well. Outcomes assessed at multiple times that are missing are not imputed because the mixed 
model handles these missing values assuming that they are missing at random. 

If an outcome has a large share of missing values, robustness checks may be conducted to assess if 
impact estimates may suffer from selection bias. This may include comparing the characteristics of 
households or individuals for which the outcome is missing with those for whom the outcome is not 
missing and the calculation of Lee Bounds. 

6.4. Additional analyses  

Exploratory additional analyses may be conducted to quasi-experimentally estimate the absolute impact 
of the base MCBP program, relative to no MCBP. Whether these analyses are feasible depends on 
patterns in the data. For example, we will assess the share of women eligible for MCBP who do not 
enroll, the observable characteristics measured in the census that predict enrollment, and the overlap of 
these observable characteristics between women enrolled in the base MCBP program and women who 
do not enroll in MCBP. 

6.5. Harms 

The study team used several strategies to insure the highest levels of data safety. Enumerators were 
extensively trained on research ethics and the importance of confidentiality. Data were collected on 
password protected tablets. Data were uploaded to a secure server which could only be accessed by the 
members of the study team. No PII data have or will be shared with external investigators. 

6.6. Statistical software 

Statistical analyses are conducted using Stata and R.   
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