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Study description

Research sample

Sampling strategy

Data collection

All data that support the findings of this study are publicly available. National Sample Surveys of Consumer Expenditure data are available from the National Data

Archive of the Ministry of Statistics & Programme Implementation [http://microdata.gov.in/nada43/index.php/catalog/CEXP]. National Family Health Survey data

are available from IPUMS-DHS [https://www.idhsdata.org/idhs/]. The India Human Development Survey data are available from the IHDS website [https://

www.ihds.umd.edu/data-download].

This study was a quasi-experimental secondary analysis of existing publicly-available quantitative observational data.

NFHS4 (2016) is a national, state and district representative sample of 601,509 households with a response rate of 97.6%. In all
households, women age 15-49 are eligible to participate. The study focuses on a sample of over 200,000 women with a mean age
26.8 years who had a living child in the 5 years preceding the survey (N=196386, 48% female, 52% male). The rationale for studying
women and their children was based on prior evidence showing robust associations between mother's height and education and
child growth. The exposure variable was obtained from the NSS-CES rounds 50 (1993/94), 55 (1999/00), 61 (2004/05), and 69
(2011/12). The NSS-CES cross sectional surveys are representative at the national and state levels. The NS-CES survey over 100,000
households in each round and provide information of demographic characteristics of all household members. The study used data on
free meals obtained at schools, among girls aged 6-10 years, to calculate the exposure to the Mid-day Meal (MDM) program by state,
socio-economic status (SES) and birth-year. The rationale for using data from girls was to match childhood exposure to free school
meals to mothers in the NFHS using state, SES and birth-year as matching variables. The IHDS is a panel survey 42,152 households. It
provided data on school meals and education and height of direct beneficiaries. The IHDS was used to verify assumptions in the
primary models.

For a description of data sources, please see the 'Data sources' section in the manuscript and the Data Availability Statement.

NFHS4 follows at two-stage sample design selected with probability proportional to size followed by random sampling, separately for
urban and rural areas. Since the NFHS4 has a large sample size and provides data by state, SES and birth-year of mothers, it was well
suited to study intergenerational associations and obtain representative estimates. It covers mothers who were born before and
during MDM implementation across states in India.

NSS follows a stratified multi-stage sampling design selected with probability proportional to size followed by random sampling,
separately for urban and rural areas. We used 4 waves of the NSS-CES that provided data on school meals, spanning almost 20 years,
to estimate state -SES -birth year specific changes in MDM coverage for mothers born between 1980 and 1998. We then matched
these estimates to women in the NFHS4 sample. These birth years are sufficient for the analyses because they cover a sufficient
proportion of women before and after program implementation to detect population level effects of the program.

The IHDS follows a multi-stage sampling design with a sampling frame selected from villages and urban blocks in India and
representative at the national level. The IHDS data are only available for 2 waves, 7 years apart. These were ideal to investigate direct
beneficiary relationships and test assumptions of the primary model. Being nationally representative, they were appropriate to make
inferences at the country level.

Full details on sampling strategies are available from the dataset documentation accessible using the hyperlinks provided in the Data
Availability Statement.

For the main NFHS4 data, survey questionnaires were canvassed in 17 local languages using CAPI. The Household Questionnaire
listed all usual members of the household and visitors who stayed in the household the night before the interview. Basic
demographic information was collected on the characteristics of each person listed, such as age, sex, marital status, schooling, and
relationship to the head of the household. The Woman’s Questionnaire collected information from all eligible women age 15-49, who
were asked questions on a large variety of topics, including reproduction, hygiene, family planning, contacts with community health
workers, maternal and child health, marriage and sexual activity, fertility preferences, among others. The Biomarker Questionnaire
covered measurements of height and weight for children and women. Data related to the biomarkers were initially recorded on the
Biomarker Questionnaire and subsequently entered into the interviewers’ mini-computers. The Seca 874 digital scale was used to
measure the weight of children and adults. The height of adults and children age 24-59 months was measured with the Seca 213
stadiometer. The Seca 417 infantometer was used to measure the recumbent length of children under two years or less than 85 cm.

The pretest training was held in Kharghar, Navi Mumbai, from 25 November to 7 December 2013, and the pretest fieldwork was
conducted from 8-12 December 2013. In all, 37 interviewers and 11 health investigators participated. Final data collection was




