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Abstract

Introduction. Integrated home visiting programs delivered by community health workers have the potential to improve child nutrition, health, and maternal mental health and well-being in low-resource settings, but evidence on effective integrated approaches that engage multiple caregivers is lacking, especially in rural China where grandmothers play an important role in child care and family decision-making. 

Methods and Analysis. We are conducting a cluster randomized controlled trial in Nanchong, Sichuan Province in southwestern China. 80 towns are randomized into two study arms: a treatment arm with regular home visits by CHWs, and a control arm with no intervention. Within the treatment arm, half of the communities are randomly assigned to encourage the grandmother residing in the household to participate in the home visits. Families with pregnant women or children under 6 months of age are invited to participate in the 12-month study. Primary outcomes include children’s hemoglobin level, exclusive breastfeeding rates, and dietary diversity in complementary feeding.  Secondary outcomes are a combination of caregiver-reported and objective measures, including child health; infant and young child feeding practices, attitudes, efficacy, and knowledge; use of healthcare services, and maternal mental health and well-being. 

Ethics and Dissemination. Ethical approval has been provided by Stanford University, Sichuan University, and University of North Carolina at Chapel Hill. This research will generate rigorous evidence on the impact of a community health worker program on child feeding practices, health outcomes, and maternal mental health and well-being. Trial findings will be disseminated through national and international peer-reviewed publications and conferences. 
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[bookmark: _Toc70002392]INTRODUCTION

Despite China’s rapid progress in maternal and child survival in recent decades, child malnutrition persists, infant and young child feeding (IYCF) practices remain poor, and preventable diseases and injuries are still dominant causes of child mortality in poorer rural areas.(1–6) In particular, anemia, a common public health problem in many low- and middle-income countries (LMICs), affects half of the young children in northwestern China.(7) Child anemia has irreversible consequences on health, development, educational attainment, and labor force participation.(8–13) More generally, poor health and nutrition in early childhood also create large and long-term private and social costs and perpetuate poverty and inequality.(14–17) These conditions are largely preventable through quality perinatal care, micronutrient supplementation, improved knowledge of nutrition and child feeding, increased awareness of danger signs and care seeking for illness, good sanitation and hygiene practices, and timely and complete vaccinations.(18) However, coverage of many of these lifesaving interventions remains low for poor communities in rural China.(19,20) 

Maternal mental health is another urgent public health issue in LMICs, and China is no exception.(21–27) Perinatal maternal mental disorders, primarily depression and anxiety, not only affect women’s well-being, but are associated with adverse child outcomes, such as compromised physical and cognitive development, behavioral difficulties, and increased risk for later common mental disorders.(28–31) Maternal mental health presents a particular challenge in China due to the absence of a surveillance system and the lack of mental health services, especially in rural areas.(32–34)

Home visiting programs delivered by community health workers (CHWs), especially integrated intervention packages, are a promising approach to improve maternal, neonatal, and child health in LMICs. Past studies have shown paraprofessional CHWs to be effective in promoting immunization uptake, increasing breastfeeding rates, and reducing child morbidity and mortality, even when the CHWs themselves lack formal professional training or tertiary education.(35–38) However, existing studies have mainly been concentrated in in South Asia or sub-Saharan Africa and have focused on a narrow range of outcomes, such as breastfeeding promotion and immunization uptake. Additionally, previous interventions have rarely tapped the potential of CHWs to improve maternal mental health.(35,37,39–44)  In rural China, there is virtually no evidence on CHW-delivered programs, as there has been only one CHW study to date. This study aimed to improve prenatal care by training local midwives, however the CHW program could not be fully carried out due to political, socio-economic, and logistical challenges.(45) Thus, research on the feasibility and effectiveness of integrated CHW interventions is urgently needed, especially in rural China.

The context of rural China is unique in its family structure, which has important implications for CHW programs. Due to massive rural-to-urban migration, dual household registration systems, and patrilocal norms, women from rural areas typically go to their husbands’ villages during pregnancy, live with their in-laws even after the husband has gone back to work, and often return to cities after the first six to 12 months of the child’s life.(46–48) As a result, grandparents, especially paternal grandmothers, play an important role in household decision-making and often assume partial or full caregiving responsibilities for their grandchildren.(46,49,50) In a recent study in western China, 40% of children were primarily cared for by grandmothers by two years of age.(51) These findings illustrate the importance of engaging multiple caregivers and tailoring health communication strategies based on the local context. Literature from other LMICs has also begun to recognize the role of grandmothers in IYCF practices and perinatal care and have recommended that maternal and child health programs consider extended family relations and decision-making dynamics within the household.(52–56) However, existing studies on grandmothers as caregivers of young children have often been exploratory and have rarely used experimental study designs. Furthermore, past studies were conducted primarily in South Asia and sub-Saharan Africa and may not be applicable to the context of rural China. 

The patrilocal living arrangements and migration patterns in rural China also place mothers in an especially vulnerable situation during the perinatal period. Because pregnant women and new mothers often live in their husbands’ villages with their in-laws, they are without their usual community and social supports.(48) Evidence has also suggested that the daughter-in-law and mother-in-law relationship is associated with maternal stress and depression in China, meaning that there is a need for greater support between mothers and grandmothers.(22,23,57) CHW programs have the opportunity to enhance the health and well-being of mothers through health education and recruitment of other household members, such as grandmothers, as allies to reduce maternal stress and foster social support.(58–60)  To our knowledge, however, no study has examined the impact of interventions that engage grandmothers on maternal well-being and child caring. 

In short, integrated home visiting programs delivered by community health workers have the potential to improve child nutrition, health, and maternal mental health in low-resource settings, but evidence on effective approaches is lacking, especially in rural China. To fill the evidence gap, the Healthy Future program aims to develop, deliver, and evaluate a stage-based home-visiting curriculum that targets infant nutrition, health, and maternal mental health in rural China. The curriculum focuses on six content domains: maternal nutrition, breastfeeding, complementary feeding, preventative health and daily care, maternal mental health, and uptake of government health services. Designed to be scalable, the intervention will be delivered by trained CHWs through home visits to pregnant mothers and caregivers of young children in rural China. The home visits will typically be conducted monthly, but will be more frequent during the first month after birth. In addition to the standard treatment that focuses on the primary caregiver alone, the study will also include an enhanced delivery mode that encourages engagement of both the primary and secondary caregivers in the household, who are usually mothers and grandmothers of young children.

The impact evaluation of the Healthy Future program is a collaboration among investigators from the School of Public Health at Sichuan University, the Stanford Center on China’s Economy and Institutions and Department of Pediatrics at Stanford University, and the Gillings School of Global Public Health at the University of North Carolina at Chapel Hill, and the University of Nevada at Reno. This multi-disciplinary team consists of experts from diverse backgrounds, including economics, nutrition, pediatrics, and public health.


[bookmark: _Toc70002393]STUDY OBJECTIVES

The main objective of the study is to assess the impact of the Healthy Future program on child health and IYCF behavioral outcomes through a randomized controlled trial (RCT) implemented in southwestern China. Further, we will overlay the Healthy Future program with an encouragement condition in which the CHWs in a randomly selected half of treatment communities will encourage the mother and grandmother to participate in the home visit activities together. 


[bookmark: _Toc70002394]STUDY INTERVENTION

[bookmark: _Toc70002395]Description of the Healthy Future Program
The Healthy Future program is a curriculum-based caregiver education intervention that aims to improve early childhood nutrition, health, and maternal well-being through home visits by CHWs. Figure 1 presents the Healthy Future curriculum outline, which covers the two-year period from the second trimester of pregnancy to 18 months after birth. With funding from private donors, the curriculum was developed in conjunction with China’s Ministry of Health for use in rural areas based on local formative research and previous child health and nutrition research and programming. Delivered via a tablet-based application, the curriculum is designed to target multiple key areas in maternal and child health, including breastfeeding, maternal and child nutrition, sanitation and hygiene, maternal mental health, and use of government health services. As of December 2019, the curriculum modules have completed pilot testing to ensure that the content and activities area acceptable to community health workers and caregivers in rural areas of China. 

The Healthy Future curriculum has several features that make it distinct from existing CHW home visiting programs. First, it is stage-based, timed to the stage of pregnancy/age of the child. Second, it is highly-scripted to facilitate delivery by minimally-trained paraprofessional CHWs. Third, it is organized in a modular format: the CHWs are asked to cover three to five “essential” modules according to the child’s age while “elective” modules are provided in case caregivers have additional questions. This modular format enables the CHWs to repeat key messages at multiple stages of a child’s development and to adjust the schedule based on the individual needs of each family and child. For example, although the curriculum will cover most breastfeeding content during pregnancy, we will re-emphasize key points in the first six months of a child’s life to promote exclusive breastfeeding. In addition, if a family starts the program at a later stage, the CHW can easily pull from relevant modules designated to an earlier month. Many modules will be accompanied by short, entertaining, infographic-style videos to enhance engagement and learning. Finally, each home visit includes at least one hands-on activity to better engage caregivers, encourage recommended behaviors and build necessary skills. For example, pregnant women will watch a short video on different breastfeeding positions and have the opportunity to practice on a baby doll under the guidance of the CHW. 
[image: ]
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Figure 1. Healthy Future Home-Visiting Curriculum Design


[bookmark: _Toc70002396]Theory of Change
The theory of change for the Healthy Future program is shown in Figure 2. The theory of change diagram lists the main process and outcome indicators we will use to measure intervention impact and the key assumptions along the steps in the theory of change pathway. The primary outcomes of interest are children’s hemoglobin levels, exclusive breastfeeding rates, and dietary diversity in complementary feeding. The secondary outcomes are a combination of caregiver-reported and objective measures of health and nutrition behaviors and maternal and child health, including IYCF practices, attitudes, efficacy, and knowledge; use of healthcare services; and maternal mental health and well-being.  The diagram highlights that participation in home visits provided by trained CHWs can enhance the attitudes, efficacy, and knowledge of caregivers regarding maternal and child health and nutrition. This, in turn, can lead to behavioral changes that result in better child health and maternal well-being outcomes. 

Although the standard condition and encouragement condition follow the same theory of change, the two treatment arms are expected to differ in impact. Compared to the standard treatment, the encouragement condition engages both primary and secondary caregivers (i.e., mothers and grandmothers) in the home visits and has the potential benefit of narrowing the gap in attitudes and knowledge between family members. Given the importance of grandmothers in household decision-making, the encouragement condition aims to amplify the intervention effects on behavioral change, foster family support to individual caregivers, and encourage shared household decision-making by aligning caregivers’ preferences. As the result, the encouragement condition is expected to further improve child health, raise maternal well-being, and reduce household conflicts compared to targeting the primary caregivers alone.

In addition to the main indicators illustrated in Figure 2, other CHW-, caregiver-, child-, and community-level characteristics are expected to moderate the steps along the theory of change pathway. First, CHW-related factors, such as CHWs’ age, education, health status, social capital, communication skills, and prior beliefs, may directly affect caregivers’ participation in and learning from the home visits. Second, given the intervention’s focus on individual behavioral change, caregiver-related factors may influence each step along the pathway. These factors include caregivers’ age, education, parity, employment status, health, wealth, presence, family structure, and relationship with other household members. Third, child-related factors, such as sex, age, number of siblings, and health status, may determine to a large extent their response to changes in caregivers’ feeding practices. Finally, community-level factors such as market access, healthcare resources, peer influence, and other information sources are likely important determinants in caregivers’ likelihood of following recommended practices and sustaining behavioral changes.
[image: ]
Figure 2. Theory of change of the Healthy Future Program

[bookmark: _Toc70002397]EVALUATION DESIGN

The impact evaluation is designed as a nested cluster RCT with townships randomly allocated to one of two main study arms:
 
· Treatment arm: Healthy Future program (40 townships) 
CHWs in these townships will deliver the Healthy Future curriculum to pregnant women or caregivers of young children through monthly home visits. The frequency of home visits will increase during the first month after birth.

· Control arm: No intervention (40 townships)
The Healthy Future program will not be delivered to families in these villages. This arm serves as the no-intervention “control” arm in the study. 

Within the intervention arm, an encouragement overlay design is used to further randomize families into different conditions:

· Standard condition (20 townships)
CHWs in these townships will deliver the Healthy Future program to the primary caregiver of each child, typically the child’s mother.

· Encouragement condition (20 townships) 
CHWs in these townships will invite both the primary and secondary caregiver of each child to participate in the Healthy Future program. The secondary caregiver is typically the child’s grandmother. CHWs in these townships will also be trained to encourage participation of both primary and secondary caregivers during the home visits, and will receive scripted guides within the Healthy Future curriculum to assist them in engaging both mothers and grandmothers during the home visit.

The impact evaluation will conduct repeated cross-sectional surveys at baseline, 6-month midline, and 12-month endline. After the initial recruitment at baseline, we will continue enrolling pregnant women until the 6-month midline. The evaluation design is presented in Figure 3.



[image: ]Figure 3. Impact Evaluation Design

[bookmark: _Toc70002398]Administration
[bookmark: _GoBack]The Healthy Future intervention will be delivered by CHWs who will be recruited by the local township health center (THC) of each treatment township and selected through an interview process by the study team. All CHWs will complete a seven-day training provided by members of the research team prior to the start of the intervention, as well as a seven-day refresher training at the midline of the intervention (six months after the initial training). CHWs will also receive three-day condensed refresher trainings as needed. The trainings will cover basic background on early childhood health and nutrition, the Healthy Future curriculum, and standard operation procedures for intervention implementation. The training will also include multiple role-play sessions to let the CHWs practice conducting home visits; familiarize themselves with the curriculum content, delivery format, and tablet-based application; and receive feedback on their communication styles. 

At the start of the intervention, members of the research team will accompany CHWs to treatment households to introduce the Healthy Future program. After the intervention starts, we will conduct monthly check-ins with the CHWs to provide support and identify challenges in intervention implementation. In addition, we will collect monitoring data on home visits and household information through the tablet-based application that CHWs use to deliver the Healthy Future curriculum. We will also periodically contact treatment households to assess their satisfaction with the CHW and home visits. In the case of poor-performing CHWs, members of the research team will conduct in-person observations of home visits to identify areas for improvement, and will provide structured feedback to the CHW. 

[bookmark: _Toc70002399]Power Calculations
Sample sizes were estimated based on minimal detectable differences between two main study arms for the three primary outcome indicators: hemoglobin level, exclusive breastfeeding rates, and dietary diversity in complementary feeding. Our sample size estimates accounted for randomization at the cluster level with .05 significance level and 80% power.

Using the parameters from our previous research and conservative estimates based on similar programs, the sample sizes for the three primary outcome indicators are as follows: 

Hemoglobin level. The sample size to detect a 0.2 standardized effect is 37 townships per arm, assuming an intra-cluster correlation of .01 and a cluster size of 12 babies per township.

Exclusive breastfeeding. The sample size to detect a 15-percentage-point difference is 16 townships per arm, assuming a baseline exclusive breastfeeding rate of 37%, an intra-cluster correlation of .01, and a cluster size of 12 babies per township. 

Dietary diversity (no baseline). The sample size to detect a .2 standardized effect is 37 townships per arm, assuming an intra-cluster correlation of .01 and a cluster size of 12 babies per township.

Thus, a sample size of 80 townships, with 40 townships assigned to each of the two main study arms, is sufficient to detect the minimal detectable differences for all three primary outcomes described. We also consider a 15% loss to follow-up for the two primary outcomes we measure at baseline. 

[bookmark: _Toc70002400]Sampling and Randomization
Townships located in four nationally-designated poverty counties in Nanchong prefecture in Sichuan Province are included in the sampling frame. A canvas survey was conducted between November 2018 and March 2019 to yield a list of towns. From the list, urban townships and townships with less than 10,000 people were excluded. From the remaining list of townships, 80 townships were randomly selected, stratified by county. 

Following a survey in November 2019, the 80 towns were randomly allocated to one of the two main study arms. We randomize treatment allocation within each county: 10 towns in each county will be allocated to the treatment group, and 10 towns will be allocated to the control group. Within the 40 treatment towns, we conduct an individual RCT to randomize towns into the two treatment arms main caregivers and the whole family engagement.

[bookmark: _Toc70002401]Data Collection Methods
The data for the impact evaluation will come from four main sources: CHW survey, household surveys, and program administrative records. 

CHW survey. The CHW survey will capture information on CHW-related factors that might moderate the intervention effect, such as their age, education, general health, social capital, and knowledge related to child nutrition and feeding practices. The CHW survey will be conducted on the first day of the CHW training.

Household surveys. The household survey component includes a baseline survey and two follow-ups conducted at six months (midline) and 12 months after the intervention initiation (endline). The survey team will use computer tablets for data collection. Prior to conducting the survey, the questionnaire will be programmed into survey enumerator tablets and include range checks, structure checks, and internal consistency checks. 

The survey will collect information from caregivers of the index child on various topics (see Appendix B for the list of modules in the household survey). In addition to the questionnaire-based data collection, anthropometric measurements (height and weight) will be taken for the index child in each household. Moreover, a nurse will administer the HemoCue 201+ test, a finger-prick blood test, to assess hemoglobin levels.  The household survey will last approximately two hours. 

In addition to the baseline and follow-up surveys, CHWs will collect intermediate information on caregivers’ health and IYCF behaviors using a structured questionnaire. The questionnaire is adapted to the age of the child and includes questions regarding prenatal nutrition, breastfeeding and complementary feeding, child illness symptoms and recent doctor visits.

Program administrative records. Program administrative data will be also be collected by CHWs during home visits via the tablet-based application. Administrative data includes the date and time of home visits, modules delivered, length of the home visits, attendance of family members, and reasons for why visits were not completed or modules not delivered.


[bookmark: _Toc70002402]STUDY POPULATION 

[bookmark: _Toc70002403]Community Level Inclusion Criteria
· Located within four selected nationally-designated poverty counties
· Support from the township health centers and county maternal and child hospitals
· At least one CHW candidate who is willing to participate in the training for the Healthy Future program
· At least 12 households with pregnant women or children under 12 months of age

[bookmark: _Toc70002404]Individual Level Inclusion Criteria
· Pregnant women or caregivers of children 0-6 months of age
· Wiling to participate in the Healthy Future program
· Willing to participate in the impact evaluation, including the household surveys, anthropometric measures, and hemoglobin tests
· Able and willing to give informed consent. 

[bookmark: _Toc70002405]Informed Consent
All caregivers must give informed oral consent for their own and their infants’ participation in the study. Enumerators trained in the informed consent process will explain the study risks and benefits, answer any questions, and gather informed oral consent. We do not collect written consent as a large number of rural caregivers in China, particularly grandmothers, are not literate. 

[bookmark: _Toc70002406]Enrollment 
Families that meet the inclusion criteria will be enrolled at the beginning of the study through a door-to-door approach. These participants will complete the baseline survey and invited later on to participate in the two follow-up surveys. For the first six months after the intervention initiation, the CHWs will continue to enroll pregnant women who become newly eligible to participate in the study. During enrollment, CHWs will collect basic information from newly-enrolled households, such as child age/gestational age of the mother. Participants will complete the midline and the endline surveys alongside participants enrolled at baseline. 


[bookmark: _Toc70002407]STUDY OUTCOMES

[bookmark: _Toc70002408]Primary Outcomes
· Hemoglobin concentration among children aged 6 weeks – 18 months
· Exclusive breastfeeding under 6 months: proportion of children aged < 6 months who received only breastmilk in the previous day
· Dietary diversity: number of food groups consumed by children aged 6 – 18 months in the previous day 

[bookmark: _Toc70002409]Secondary Outcomes – Child Health
· BMI z-scores among children aged < 18 months
· Anemia status (hemoglobin concentration < 70 g/L) among children aged 6 weeks – 18 months 
· Proportion of children aged < 18 months that had any illness in the past 14 days 
· Proportion of children aged < 18 months that had any unintended injuries in the past 14 days 

[bookmark: _Toc70002410]Secondary Outcomes – Feeding Practices
· Early initiation of breastfeeding: proportion of children born in the last 24 months who were put to the breast within one hour of birth 
· Proportion of newborns who were given colostrum
· Proportion of children aged 6 – 12 months who were fed breastmilk in the previous day
· Children ever breastfed: proportion of children born in the last 24 months who were ever breastfed
· Predominant breastfeeding under 6 months: proportion of children < 6 months who received breastmilk as the predominant source of nourishment in the previous day
· Continued breastfeeding at 1 year: proportion of children aged 12 – 15 months who received breast milk in the previous day
· Duration of breastfeeding: the age in months when children aged 0 – 18 months stopped receiving breastmilk 
· Initiation of formula feeding: the age in months when children aged 0 – 18 months started to receive formula 
· Proportion of children aged 6-8 months who received solid, semi-solid or soft foods in the previous day
· Initiation of complementary feeding: the age in months when children aged 0 – 18 months started to receive solid, semi-solid or soft foods 
· Minimum dietary diversity: proportion of children aged 6 – 18 months who received foods from at least 4 food groups in the previous day
· Minimum meal frequency: proportion of children aged 6 – 18 months who received solid, semi-solid, or soft foods the minimum number of times or more in the previous day, where minimum is defined as: 
· 2 times for breastfed infants 6 – 8 months
· 3 times for breastfed children 9 – 18 months
· 4 times for non-breastfed children 6 – 18 months
· “Meals” include both meals and snacks
· Minimum acceptable diet: proportion of children aged 6 – 18 months who had at least the minimum dietary diversity and the minimum meal frequency in the previous day 
· Consumption of iron-rich or iron-fortified foods: proportion of children aged 6 – 18 months who received an iron-rich or iron-fortified food or supplement that contains iron in the previous day

[bookmark: _Toc70002411]Secondary Outcomes – Attitude, Efficacy, and Knowledge
· Breastfeeding attitude among caregivers
· Efficacy in breastfeeding among breastfeeding mothers
· Efficacy in preparation to breastfeed among pregnant women
· Knowledge about breastfeeding and complementary feeding among caregivers
· Knowledge about disease prevention and hygiene among caregivers

[bookmark: _Toc70002412]Secondary Outcomes – Health Care Utilization
· Proportion of children aged 0 – 18 months that have completed vaccines according to government schedule 
· Number of prenatal visits among mothers during most recent pregnancy
· Proportion of pregnant women and mothers of children aged <18 months who used folic acid and iron supplements during current/most recent pregnancy

[bookmark: _Toc70002413]Secondary Outcomes – Maternal Well-being 
· Social support among caregivers
· Mental health among caregivers
· Perinatal depression among pregnant women and mothers
· Household decision-making among caregivers


[bookmark: _Toc70002414]EMPIRICAL STRATEGY

[bookmark: _Toc70002415]General Econometric Framework 
Primary analyses will be performed on an intent-to-treat (ITT) basis. The overall approach for estimating the impact of the Healthy Future program will be to regress outcomes measured at the follow-up surveys on dummy variables indicating treatment assignment, baseline controls, stratum fixed effects (county) using the following specification: 



where Yivt is the outcome of interest for the index child or caregiver i in village v of county z measured at time t (which is 1 for the midline and 2 for the endline), Tv is a dummy equal to one if the village is assigned to the treatment arm,  Yizv0 is the baseline value of the dependent variable for families recruited in the beginning of the study and village-level averages at baseline for families recruited after the baseline survey,  Xivz0 is a vector of demographic variables at baseline including child’s age, sex, caregiver’s relationship to the child, age, parity, family structure, education, employment, and wealth index, and τz  is a set of strata (county) fixed effects. Standard errors will be clustered at the township level using the cluster-corrected Huber-White estimator.  

We will also estimate treatment effects under a parsimonious specification which only includes treatment assignment, baseline values of the dependent variable, and the township fixed effects. 

The main parameters of interest are β, representing the average treatment effects and will be interpreted as the causal effects of offering the Healthy Future program.   

For the comparison between the two modes of treatment implementation, we expect compliance with the random assignment into standard vs. encouragement arms will not be perfect. Thus, we will use an Instrumental Variable (IV) approach and the Wald estimator for the local average treatment effect: 

where  and  denote the average outcome of interest for the standard and encouragement arm respectively (i.e., the ITT effect),  and  denote probability of secondary caregivers’ participation in home visits for the individual and pair arm respectively. Thus, the denominator  is the propensity of secondary caregiver participating in home visits between the individual and pair arms.

Appendix C lists the main indicators for the study outcomes, process, and moderators. For outcomes that cannot be measured directly, we will use summary measures from validated scales whenever possible. In the absence of scales, we will construct summary indices using multiple interrelated indicators or survey items for a given outcome using the GLS weighting procedures published previously and report the adjusted p-value for each indicator.(61) In addition, we will report p-values adjusted for multiple hypothesis testing using the Romano-Wolf step-down procedures.(62) 






[bookmark: _Toc70002417]ETHICAL APPROVAL

The study has been approved by the Institutional Review Boards at Sichuan University (Protocol K2019046) and the Stanford University (Protocol 44312. 

[bookmark: _Toc70002418]PUBLICATION PLAN

The findings from this impact evaluation may be published in economics, medical, and public health journals and as policy briefs in Chinese or English languages. No individual participant’s identity will be used in any reports or publications resulting from the evaluation.

[bookmark: _Toc70002420]Appendix A. List of modules in household survey
	Module 
	Respondents
	Baseline
	Midline
	Endline

	Household roster 
	Primary caregiver
	X
	X
	X

	Baby Information
	
	X
	
	

	Family background
	Primary caregiver
	X
	X
	X

	Feeding practices
	Primary caregiver (index child > 0 month)
	X
	X
	X

	Micronutrient supplements
	Primary caregiver (index child > 0 month)
	X
	X
	X

	Breastfeeding attitude
	Primary & secondary caregivers separately 
	X
	X
	X

	Breastfeeding efficacy
	Breastfeeding mothers
	X
	X
	X

	Feeding knowledge
	Primary & secondary caregivers separately
	X
	X
	X

	Feeding information source
	Primary & secondary caregivers separately
	X
	X
	X

	Vaccination
	Primary caregiver (index child > 0 month)
	X
	X
	X

	Newborn and child health services
	Primary caregiver (index child > 0 month)
	X
	X
	X

	Perinatal healthycare
	Mothers of index child
	X
	X
	X

	Child Illness/injuries & care seeking
	Primary caregiver (index child > 0 month)
	X
	X
	X

	Household Decision-making
	Primary & secondary caregivers separately
	X
	X
	x

	Future plans
	Mothers of index child
	X
	X
	X

	Household Bargaining
	Primary & secondary caregivers jointly
	
	X
	

	Breastfeeding family support
	Mother of index child (0 – 6 months)
	X
	X
	X

	Perinatal social support 
	Mother of index child 
	X
	X
	X

	Multidimensional scale of perceived social support
	Primary & secondary caregivers separately
	X
	X
	X

	Mental health
	Primary & secondary caregivers separately
	X
	X
	X

	Maternal depression
	Mother of index child
	X
	X
	X

	Pregnancy history
	Mother of index child
	X
	
	

	Birth history
	Mother of index child
	X
	
	

	Anthropometric & hemoglobin
	Index child 
	X
	X
	X


 


[bookmark: _Toc70002421]Appendix B. List of Hypotheses and Indicators
	Main Hypothesis*
	Comparison between caregivers
	Domain
	Outcome/indicator
	Measure

	Primary Outcomes

	H1. Healthy Future will improve child iron status. 
	No
	Child health
	- Hemoglobin concentration among children aged 0 – 18 months

	HemoCue 201+ test

	H2. Healthy Future will increase exclusive breastfeeding rate.
	No
	Feeding practice
	- Exclusive breastfeeding under 6 months: proportion of children aged < 6 months who received only breastmilk in the previous day

	Infant and young child feeding indicators (63)

	H3. Healthy Future will increase dietary diversity.
	No
	Feeding practice
	- Dietary diversity: number of food groups received by children aged 6 – 18 months in the previous day
	Infant and young child feeding indicators (63)

	· Secondary Outcomes

	H4. Healthy Future will improve child health.
	No
	Child Health
	- BMI z-scores among children aged < 18 months
- Anemia status (hemoglobin concentration < 70 g/L) among children aged < 18 months
	· Physical exam 
· HemoCue 201+ test

	H5. Healthy Future will reduce child illness and injuries.
	No
	Child health
	- Proportion of children aged < 18 months that had any illness in the past 14 days 
- Proportion of children aged < 18 months that had any unintended injuries in the past 14 days
	Child illness & medical care module 

	H6. Healthy Future will improve breastfeeding practices.
	No
	Feeding practice
	- Early initiation of breastfeeding: proportion of children born in the last 24 months who were put to the breast within one hour of birth 
- Proportion of newborns who were given colostrum
- Proportion of children aged 6 – 12 months who were fed breastmilk in the previous day
- Children ever breastfed: proportion of children born in the last 24 months who were ever breastfed
- Predominant breastfeeding under 6 months: proportion of children < 6 months who received breastmilk as the predominant source of nourishment in the previous day
- Continued breastfeeding at 1 year: proportion of children aged 12 – 15 months who received breast milk in the previous day
- Duration of breastfeeding: the age in months when children aged 0 – 18 months stopped receiving breastmilk 
- Initiation of formula feeding: the age in months when children aged 0 – 18 months started to receive formula
	Infant and young child feeding indicators (63)


	H7. Healthy Future will improve complementary feeding practices.
	No
	Feeding practice
	- Introduction of solid, semi-solid or soft foods: proportion of children aged 6-8 months who received solid, semi-solid or soft foods in the previous day
- Initiation of complementary feeding: the age in months when children aged 0 – 18 months started to receive solid, semi-solid or soft foods 
- Minimum dietary diversity: proportion of children aged 6 – 18 months who received foods from at least 4 food groups in the previous day
- Minimum meal frequency: proportion of children aged 6 – 18 months who received solid, semi-solid, or soft foods the minimum number of times or more in the previous day
- Minimum acceptable diet: proportion of children aged 6 – 18 months who had at least the minimum dietary diversity and the minimum meal frequency in the previous day 
- Consumption of iron-rich or iron-fortified foods: proportion of children aged 6 – 18 months who received an iron-rich or iron-fortified food or supplement that contains iron in the previous day
	Infant and young child feeding indicators (63)


	H8. Healthy Future will improve caregivers’ attitudes about breastfeeding.
	Yes
	Attitudes, efficacy, & knowledge
	- Breastfeeding attitude among caregivers

	Iowa Infant Feeding Attitude Scale (64,65)

	H9. Healthy Future will improve mothers’ self-efficacy about breastfeeding.
	No
	Attitudes, efficacy, & knowledge
	- Efficacy in breastfeeding among breastfeeding mothers
- Efficacy in preparation to breastfeed among pregnant women 
 


	· Breastfeeding Self-Efficacy Scale (Short Form) (66,67)
· Efficacy in Preparation to Breastfeed(68)

	H10. Healthy Future will improve caregivers’ knowledge about feeding. 
	Yes
	Attitudes, efficacy, & knowledge
	- Knowledge about breastfeeding and complementary feeding among caregivers
	Breastfeeding feeding knowledge module [index]

	H11. Healthy Future will improve caregivers’ knowledge about disease prevention & hygiene. 
	Yes
	Attitudes, efficacy, & knowledge
	- Knowledge about disease prevention and hygiene among caregivers
	Disease prevention knowledge module [index]

	H12. Healthy Future will increase use of preventative health services.
	No
	Health services utilization
	- Proportion of children aged 0 – 18 months that have completed vaccines according to government schedule 
- Number of prenatal visits among mothers during most recent pregnancy
- Proportion of pregnant women and mothers of children aged <18 months who used folic acid and iron supplements during current/most recent pregnancy
	· Vaccination module
· Perinatal care module

	H13. Healthy Future will improve iron status of pregnant women.
	No
	Maternal wellbeing 
	- Hemoglobin concentration among pregnant women
	HemoCue 201+ test

	H14. Healthy Future will increase perceived support to caregivers.
	Yes
	Maternal wellbeing
	- Perceived support for breastfeeding among mothers 
- Perceived social support among caregivers 
	Breastfeeding Family Support Scale (69)
Multidimensional scale of perceived social support (70,71)

	H15. Healthy Future will improve mental health status of caregivers.
	Yes
	Maternal wellbeing
	- Perinatal depression among pregnant women and mothers
- Depression, anxiety, and stress levels among caregivers
	· Edinburgh Postnatal Depression Scale (72,73)
· Depression, Anxiety, and Stress Scales (74,75)

	H16. Healthy Future will lead to more shared decision-making among caregivers.
	Yes
	Maternal wellbeing
	- Joint decision-making among caregivers
	Household decision-making module [index] (76–78)

	Process Indicators

	H17. Pair implementation will lead to greater participation of secondary caregivers compared to individual implementation.
	Not applicable
	Caregiver Participation
	- Proportion of home visits attended by both primary and secondary caregivers. 
- Proportion of age-specific modules completed.
	Program administrative records

	Moderators

	
	Not applicable
	Community Health Worker
	- Age, education, self-reported overall health 
- Birth place and length of residency
- Breastfeeding attitudes
- Knowledge about breastfeeding and complementary feeding
- Knowledge about disease prevention and hygiene 
	Community health worker survey

	
	Not applicable
	Caregiver
	- Age, sex, education, parity, employment status, overall health, household wealth index
- Family structure, relationship with in-laws, presence of index child’s parents
	Household survey 

	
	Not applicable
	Child
	- Sex, age, siblings, health
	Household survey

	
	Not applicable
	Community
	- Availability of public health services
	Household survey

	* For the primary and secondary outcomes, we also hypothesize the encouragement condition (in which CHWs engage both primary and secondary caregivers in the home visits) will lead to better outcome compared to the standard treatment condition. 
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