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ABSTRACT
Background: Women’s self-help groups (SHGs) have become one of the largest institutional platforms serving the poor. Nutrition behavior change
communication (BCC) interventions delivered through SHGs can improve maternal and child nutrition outcomes.
Objectives: The objective was to understand the effects of a nutrition BCC intervention delivered through SHGs in rural India on intermediate
outcomes and nutrition outcomes.
Methods: We compared 16 matched blocks where communities were supported to form SHGs and improve livelihoods; 8 blocks received a 3-y
nutrition intensive (NI) intervention with nutrition BCC, and agriculture- and rights-based information, facilitated by a trained female volunteer;
another 8 blocks received standard activities (STD) to support savings/livelihoods. Repeated cross-sectional surveys of mother-child pairs were
conducted in 2017–2018 (n = 1609 pairs) and 2019–2020 (n = 1841 pairs). We matched treatment groups over time and applied
difference-in-difference regression models to estimate impacts on intermediate outcomes (knowledge, income, agriculture/livelihoods, rights,
empowerment) and nutrition outcomes (child feeding, woman’s diet, woman and child anthropometry). Analyses were repeated on households
with ≥1 SHG member.
Results: Forty percent of women were SHG members and 50% were from households with ≥1 SHG member. Only 10% of women in NI blocks had
heard of intervention content at endline. Knowledge improved in both NI and STD groups. There was a positive NI impact on knowledge of timely
introduction of animal-sourced foods to children (P < 0.05) but not on other intermediate outcomes. No impacts were observed for anthropometry
or diet indicators except child animal-source food consumption (P < 0.01). In households with ≥1 SHG member, there was a positive NI impact on
child unhealthy food consumption (P < 0.05).
Conclusions: Limited impacts could be due to limited exposure or skills of volunteers, and a concurrent national nutrition campaign. Our findings
add to a growing literature on SHG-based BCC interventions and the conditions necessary for their success. Curr Dev Nutr 2022;6:nzac079.
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Introduction

Progress toward reducing maternal and child undernutrition in low-
and middle-income countries is uneven, with most countries not on
track to meeting nutrition targets outlined by the World Health Assem-
bly and Sustainable Development Goals (1). Given its large population
and high prevalence of undernutrition, India accounts for a large share
of the global burden. Initial results from India’s fifth National Family
Health Survey, based on data collected in 2019–2021, have suggested
a stagnant or worsening nutrition situation since 2015–2016 in many
states; these results have raised questions about the ability of the coun-
try’s nutrition and social protection programs to buffer against slowing
economic growth and increasing inequalities (2). With the COVID-19
crisis deepening the undernutrition problem further (3), understanding
effective solutions is an urgent priority.

New evidence acknowledges the diversity of drivers of undernu-
trition and the need for direct and indirect multisectoral community-
based approaches focusing on women of reproductive age, in partic-
ular efforts that directly reach and target women around the health,
economic, and social causes of malnutrition (4). In India, the com-
bined efforts of nongovernmental organizations and the government’s
National Rural Livelihood Mission (NRLM) and National Health Mis-
sion have led to a massive scaling up of women’s groups in the last
2 decades. In April 2022, >82 million households included members
of NRLM self-help groups (SHGs) (5). Given the extensive reach of
women’s groups in India, particularly into rural populations that health
system interventions have difficulty reaching and where malnutrition
prevails, the SHG platform has emerged as a potential platform for de-
livering nutrition-focused behavior change communication (BCC) in-
terventions (6).

Several evaluations in India have examined impacts of group-based
nutrition BCC interventions on maternal and child diet and health
outcomes. The findings from these studies have been recently sum-
marized (7, 8). One set of interventions implemented by Ekjut, a
nonprofit organization in India (http://www.ekjutindia.org/), involve
extensively trained, paid female workers facilitating a participatory
learning and action (PLA) cycle of SHG meetings and conducting home
visits to provide health counseling to pregnant women and young moth-
ers (9–12). Cluster randomized controlled trials (RCTs) have shown
significant impacts of Ekjut’s interventions in 2 states of India, Jhark-
hand and Odisha, on women’s dietary diversity, hygiene behavior, child
feeding practices, child anthropometry, and child mortality while be-
ing cost-effective (11–13). The Ekjut trials, along with evidence from
Bangladesh, Nepal, and Malawi (14), led to a WHO recommendation
to include PLA through women’s groups to improve maternal and new-
born health (15). Most recently, the addition of nutrition and agri-
culture videos to the PLA meetings has been reported to benefit diet
quality but not anthropometric outcomes (13). An additional exam-
ple comes from the JEEViKA Multisectoral Convergence (JEEViKA-
MC) pilot in Bihar, also a cluster RCT involving nutrition BCC through
SHGs. The JEEViKA-MC pilot found no impacts on anthropometry
in mothers of young children or their children but small positive im-
pacts on dietary diversity, and was delivered with per member per year
costs comparable to those of the Ekjut interventions (16). An impor-
tant difference was that the JEEViKA-MC intervention did not follow
a PLA cycle and was delivered through NRLM SHGs, thus the study

was able to assess impacts through an already-scaled platform. Lastly,
a quasi-experimental evaluation of a health BCC intervention deliv-
ered by female volunteers through microfinance-based SHGs in Uttar
Pradesh found impacts on maternal and newborn health practices, es-
pecially in the most marginalized groups, but did not report on di-
ets or anthropometry (17). Taken together, the evidence suggests that
SHG-based interventions can improve diets but are unlikely to improve
anthropometry.

Several research gaps remain. First, there is a consensus among
nutrition implementation science researchers that understanding why
programs were successful or not requires measurement beyond nutri-
tion outcomes (18). Our review of women’s group–based nutrition in-
terventions in South Asia found that measurement of the intermedi-
ate outcomes along multiple impact pathways is often overlooked (19).
Second, additional evidence is needed on the effectiveness of models
involving unincentivized female volunteers without any accompanying
in-kind or cash transfer to beneficiaries, that is, provision of informa-
tion only (7), given the high cost of financing a national effort to deliver
and sustain delivery of nutrition BCC to the millions of Indian women
who participate in SHGs. Third, evidence on the marginal benefit of
adding nutrition BCC to agriculture-focused SHGs is needed because
most rural Indians depend on agriculture for their livelihoods, and agri-
culture’s importance to nutrition is well recognized (20, 21). However,
most evaluations of agriculture-nutrition interventions, such as those of
homestead food production programs, examine the impact of bundled
programs, not the impact of a BCC intervention layered onto an agri-
culture platform. Finally, because SHG members are supposed to share
learnings with the wider community of nonmembers, experts have rec-
ommended that studies of group-based health interventions should es-
timate population-level effects and not only focus on group members
(7). This is particularly important for our study because the target of
many SHG-based health interventions is women entering pregnancy or
with young children, who might not have joined an SHG yet; on aver-
age, women in government SHGs in India are 38 y old and could already
have completed childbearing (22).

Our study aimed to answer the following research questions: 1)
What impact did an information-only nutrition BCC intervention de-
livered to women members through SHGs in 5 Indian states have on
maternal and young child diet and anthropometry at the population
level and, additionally, among women and children living in households
with an SHG member? and 2) To what extent did this intervention ben-
efit intermediate outcomes related to income generation, agricultural
livelihoods, health- and nutrition-related behavior change, rights, and
women’s empowerment?

Methods

Study setting
The study was conducted in rural villages in 16 blocks across 8 districts
in 5 states where an Indian nongovernmental organization called Pro-
fessional Assistance for Development Action (PRADAN) has worked
for 2 decades: West Bengal, Jharkhand, Orissa, Madhya Pradesh,
and Chhattisgarh. PRADAN focuses on improving women’s liveli-
hoods by forming and strengthening women’s savings and credit SHGs
and training members in agriculture, livestock, and natural resource
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management. As of March 2020, PRADAN had established 65,000
SHGs reaching 862,000 households across 7 states.

Intervention description
PRADAN’s standard activities include a dedicated cadre respon-
sible for agriculture-focused discussions in SHG meetings (new
tools/technologies, market linkages), leadership training, collective ac-
tion, and awareness around government programs and broad gender
issues. PRADAN’s model is predicated on the belief that community
change is driven primarily by members of the community themselves,
who disseminate information and training received to those in their
community who were not primary beneficiaries. Information dissem-
ination between SHGs at higher levels is also expected, because mul-
tiple SHGs are federated into village organizations and multiple vil-
lage organizations into a block level federation (Figure 1). In 2014,
PRADAN partnered with the Public Health Resource Society (PHRS)
to design and implement a “nutrition intensive” (NI) BCC interven-
tion delivered to members of PRADAN’s SHGs. Nutrition messages
were delivered through an interactive storytelling process to women
in 1 block per district at their monthly SHG meetings by a trained
facilitator called a Poshan Sakhi, or “nutrition friend.” Poshan Sakhis
were women from the community who were selected by their SHGs
for their role; there were no requirements in terms of age, education,
caste, or other characteristics for being a Poshan Sakhi. There was a
preference for basic literacy among Poshan Sakhis, but this was not
always possible. Each Poshan Sakhi had a Mentor, a paid PHRS staff
member who provided support to the Poshan Sakhi. In each NI block,
there was also 1 block program officer in charge of managing all NI
activities and reporting back to PHRS. An A, B, C grading system
was used such that “B” and “C” graded Poshan Sakhis were more ac-
tively supported by Mentors than “A” graded Poshan Sakhis. On aver-
age across study areas, 1 Mentor managed between 15 and 20 Poshan
Sakhis, and 1 Poshan Sakhi delivered messages to between 2 and 4
SHGs in her hamlet or village, each SHG having 12–13 members on
average.

The nutrition BCC messages were delivered through a storytelling
process in 3 phases (Figure 1). Overall, with some variation across
blocks, the interventions began in November 2016 and ended in July
2019. The process of content development began with a community
needs assessment to understand the status and needs of the community
members. The topics included in the resource material were decided
based on the findings of the needs assessment exercise and 3 y of expe-
rience amongst similar communities (including in geographical areas
common to this program) alongside consultations with program man-
agers, field personnel, and experts in PLA on nutrition and health such
as Ekjut. An initial pilot of the intervention also offered valuable insight
into community preferences for receiving information and messages.
Each phase contained a series of “micromodules,” which covered top-
ics related to pregnancy, diet of women and children, agriculture, rights
and entitlements, and so on (Supplemental Table 1). In addition to the
interactive nutrition messaging at SHG meetings, each block team was
encouraged to organize community events on health and nutrition such
as BMI camps and cooking demonstrations.

Independent from the PHRS NI intervention evaluated by this study,
the POSHAN Abhiyaan or National Nutrition Mission (NNM) was
rolled out in 2017 and publicly launched by India’s Prime Minister in

early 2018. This flagship program to improve nutritional outcomes for
children, pregnant women, and lactating mothers involves a mobile
app and dashboard for health workers, convergence of nutrition ac-
tors across sectors, strengthened monitoring of nutrition and health
service delivery, a behavior change campaign, and capacity building.
The behavior change campaign, known as Jan Andolan, or “People’s
Movement,” uses multiple platforms (mass media, community events,
and home visits) and covers multiple nutrition themes common to
those covered in PHRS’s NI intervention (nutrition across the life cycle,
marriage timing, breastfeeding and complementary feeding, nutrition
for pregnant women, anemia prevention, hygiene, etc.) (23). Poshan
Maahs, or “Nutrition months,” which occurred in September 2018 and
September 2019, were particularly intense periods of NNM implemen-
tation. By early 2019, the NNM had been rolled out in all 718 districts
across India (24).

Study design
The current study was conducted within a parent study, Women Im-
proving Nutrition through Group-based Strategies (WINGS; 2015–
2020), which aimed to measure the impact of PRADAN’s standard
agriculture-focused package of interventions and of the NI interven-
tion on nutrition outcomes. The study was registered in 3ie’s Registry
for International Development Impact Evaluations (RIDIE-STUDY-
ID-5d567e7e8b967; https://ridie.3ieimpact.org/). In the parent study,
blocks in a district either received standard PRADAN interventions
(STD group), or standard interventions plus the add-on nutrition BCC
from PHRS (NI group), or no interventions (control non-PRADAN
group). Interventions began in 2016. To address potential selection bias
that might confound comparisons across groups, the 3 blocks (STD,
NI, control) within each district were matched on demographic, eco-
nomic, infrastructure, standard of living, and agriculture characteris-
tics using data collected by PRADAN. Because the 2015 WINGS parent
study panel survey of 2744 households only included ∼130 households
per study arm with children aged 6–23.9 mo, we added cross-sectional
surveys in 2017 and 2019 to better assess NI impacts on young child nu-
trition outcomes, a priority interest given the NI content. The current
analysis uses data from the cross-sectional surveys in 2017 and 2019,
noting that the cross-sectional “baseline” in 2017 was 12 mo after the
start of the intervention; this feature is investigated and discussed be-
low. Given the aim of understanding the additional benefit of the NI in-
tervention beyond PRADAN’s standard agriculture-focused model, the
cross-sectional surveys were conducted in NI and STD blocks but not
in control blocks where PRADAN was not operating. Within blocks,
we randomly selected villages from a list of villages where PRADAN
works and conducted a household census in these villages to identify
eligible participants, repeating this process until the target sample size
was achieved.

Participants
All participants in the current study were women with children aged 6–
23.9 mo living in NI and standard blocks. The only women with children
aged 6–23.9 mo who were not invited to participate were those already
enrolled in the parent panel study. SHG membership was not a crite-
rion for participation because we sought to evaluate the impacts on all
community members rather than only on program beneficiaries. This
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FIGURE 1 Intervention description and timing. PRADAN’s standard set of activities focused on SHG formation and agricultural
livelihoods. The BCC interventions were added on in the 8 NI study blocks and were delivered at PRADAN SHG meetings by trained local
female volunteers called Poshan Sakhis, who were supervised by Mentors. The duration of BCC implementation varied across the 8
treatment blocks. The third phase of NI BCC was a refresher subset of content from phases 1 and 2 to reinforce key messages. POSHAN
Abhiyaan is the Government of India’s National Nutrition Mission and was not part of the study design but was implemented in all study
areas. BCC, behavior change communication; NI, nutrition-intensive; PRADAN, Professional Assistance for Development Action; SHG,
self-help group.
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FIGURE 2 Conceptual pathways from women’s groups to maternal and child nutrition outcomes. IYCF, infant and young child feeding.
Originally published in Kumar et al., 2018 (19), published under a CC BY 4.0 license.

follows PRADAN’s model of promoting sharing between direct benefi-
ciaries and nonbeneficiaries.

Outcomes
Nutrition outcomes included child dietary diversity and consumption
of different food groups, child anthropometry [height-for-age, weight-
for-age, and weight-for-height z-scores along with their correspond-
ing binary outcomes of stunting, wasting, and underweight as well as
midupper arm circumference (MUAC)], and maternal anthropometry
(BMI, underweight, MUAC). Anthropometric data were collected using
standard methods (25), and measurements were conducted by trained
and standardized field staff. Weight was measured using digital weigh-
ing scales (OMRON) precise to 100 g, and height was measured using a
standing stadiometer (SECA) for women or an infantometer (collapsi-
ble length/height boards with maximum length of 85 cm), which was
precise to 1 mm, to measure children. MUAC was measured using a
flexible measuring tape to the nearest 1 mm. Equipment was cleaned

and calibrated at the beginning of each day of data collection. A gold
standard supervisor revisited a random 5% of households to conduct
repeated measurements for quality monitoring.

To guide our assessment of impacts of the NI intervention on in-
termediate factors along impact pathways, we utilized an existing con-
ceptual framework for how interventions delivered through women’s
groups can achieve nutrition impacts in the South Asian context
(Figure 2) (19). This framework proposed 4 parallel yet interlinked
pathways—health- and nutrition-related behavior change, income gen-
eration, agriculture, and rights—as well as a cross-cutting pathway on
women’s empowerment. Indicators along each pathway and for all out-
comes are defined in Supplemental Table 2. These included nutrition
knowledge and health service utilization (health and nutrition BCC
pathway), asset ownership and wealth (income pathway), food secu-
rity and production diversity (agriculture pathway), awareness of gov-
ernment schemes for pregnant women (rights pathway), and women’s
decision-making ability related to her and her child’s diet as well as
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progressive gender attitudes (empowerment pathway). The NI messag-
ing included content related to all pathways, though primarily focused
on the health and nutrition BCC pathway.

Exposure measurement
Exposure to the intervention was measured using 4 approaches. At base-
line, participants were asked if they had heard of “the story about [char-
acter name]” or the name of the main character in the stories delivered
by Poshan Sakhis (approach 1) and if their SHG meeting ever included
discussion on topics covered by the NI BCC intervention such as nu-
trition, breastfeeding, etc. (approach 2). At endline, we added questions
to assess recall of topics covered in the stories such as early marriage
and pregnancy registration. Hence, at endline, in addition to approaches
1 and 2, participants were asked if they had heard of “the story about
[topic]” (approach 3). Finally, at endline, questions were added to de-
termine potential exposure through community-level health and nutri-
tion events such as BMI camps, food fairs, and village health meetings
(approach 4).

Sample size
Sample size was determined using data on infant and young child feed-
ing (IYCF) practices and intraclass correlations from the 2015 parent
panel survey. The clustersampsi Stata command (Stata version 16; Stat-
aCorp LLC) was used to determine the detectable effect size, assuming
8 clusters (blocks) per arm and 90 as a cluster size. The detectable effect
sizes were satisfactory—between 0.23 SD and 0.38 SD for 4 different
IYCF indicators. Thus, a sample size of 720 per treatment arm was de-
termined and was increased to 800 per treatment arm for a total sample
size of 1600 to account for potential data loss.

Data collection
Data collection occurred in November 2017 to February 2018 (“base-
line”) and December 2019 to March 2020 (“endline”). The 2019 round
occurred in the same villages as the 2017 round, but on a repeated cross-
sectional sample of households with children aged 6–23.9 mo. Data were
collected in 1 of 3 languages (Hindi, Oriya, Bengali), depending on the
study area, by enumerators from a professional survey firm, Oxford Pol-
icy Management, using Computer Assisted Personal Interviewing on
tablets through the CSPro data entry platform. Survey questionnaires
were pretested in control areas outside the evaluation areas. The trans-
lation of the final tools was shared with all study partners to perfect
wording in the local languages. An extensive 20-d training including
classroom and field components was led by Oxford Policy Management
India’s Survey Training and Quality Assurance specialist and attended
by researchers from Oxford Policy Management and the International
Food Policy Research Institute. Full details of field procedures and data
quality checks are available in Supplemental Table 3.

Statistical analysis
Prior to the collection of endline data, a preanalysis plan was submitted
in the RIDIE system where the study was registered (see link above). To
examine impacts of the NI intervention over and above impacts of the
STD intervention, we followed the approach suggested by Blundell and
Dias (26) wherein we built a pseudo panel and matched the NI house-
holds at endline to 3 separate groups: NI at baseline, STD at baseline, and
STD at endline. Matching was done within a command in Stata called

diff, which estimates a single propensity score model that includes all
4 groups in which the treatment indicator is defined as 1 for all treated
endline observations and 0 for all treated baseline, comparison endline,
and comparison baseline observations (27). The diff command con-
ducts the kernel matching using a specified set of matching characteris-
tics from both rounds (matching covariates are shown in Supplemental
Table 4), producing 3 sets of kernel weights for estimating the program
impacts, and then estimates the difference-in-difference (DID) model
treatment effects. We also included a predetermined set of covariates in
all models that could be related to the outcomes but not to treatment
allocation: district-level geographic dummies, woman’s age and educa-
tion, household dependency ratio, and household head caste. Disadvan-
taged caste types included scheduled tribe, scheduled caste, and other
backward class. These caste types are official classifications of the Gov-
ernment of India and were conceptualized with the idea of needing to
provide certain economic and social benefits to groups of people who
have been historically oppressed in order to protect their rights and pro-
mote equity. For further explanation on India’s caste types, see Gopinath
(28). When examining child-level outcomes, we included child age and
gender as additional covariates. In simpler terms, the DID model used
in this analysis follows an intent-to-treat approach and tests the hypoth-
esis that outcomes in the NI group improved more than outcomes in the
STD group from baseline to endline. We reran the same DID model on
a subsample of women living in households with ≥1 adult female SHG
member; given a higher likelihood of exposure, treatment effects in this
subsample might be more easily observed. All models used to measure
impacts employed bootstrapped SEs. All analyses were performed using
Stata version 16. Statistical significance was considered using a cutoff of
P < 0.05.

Ethical approval
The study underwent ethical review and received ethical approval from
the institutional review boards of the International Food Policy Re-
search Institute (United States) and Sigma Research and Consulting (In-
dia) in compliance with the Helsinki Declaration as revised in 1983. All
study participants provided their informed consent and authorized the
future use of their anonymized data for research purposes. Data were
anonymized immediately after data collection. The principal investiga-
tor of the trial (NK) was responsible for the security of identifiable data.
There were no benefits to participation and no compensation was pro-
vided.

Results

Sample description
Unmatched mean sample characteristics by treatment group for the 2
different surveys (baseline and endline) are shown for the full sample
in Table 1. We achieved our target sample size of 800 per group other
than at baseline with 776 in the NI group. On average across group and
round, women were 26 y old, had 5 y of education, and were married
when they were 18–19 y old. In the baseline sample, 43% of women
were SHG members. Fewer women were SHG members in the end-
line sample (36%); although they had belonged to SHGs for slightly
longer, they reported attending fewer meetings in the 3 mo preceding
the interview. Children were aged 15 mo on average and half were male.
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TABLE 2 Baseline and endline intervention exposure by treatment arm1

Baseline Endline
NI Standard NI Standard

n = 776 n = 833 P value n = 885 n = 966 P value

Heard story about…, %
Character: Soni 7.56 0.36 0.00∗∗∗ 8.90 1.66 0.00∗∗∗
Character: Madhu 6.79 0.24 0.00∗∗∗ 8.12 1.66 0.00∗∗∗
Character: Silvanti 2.77 0.12 0.00∗∗∗ 5.65 0.62 0.00∗∗∗
Topic: Early marriage/pregnancy — — — 10.02 3.11 0.00∗∗∗
Topic: Pregnancy registration at AWC — — — 16.48 6.63 0.00∗∗∗
Topic: Growing food in home garden — — — 7.68 1.97 0.00∗∗∗
Topic: Women’s anemia — — — 7.01 1.66 0.00∗∗∗
Topic: Delivery and small family — — — 6.66 1.45 0.00∗∗∗
Topic: Taking care of newborn — — — 9.98 1.76 0.00∗∗∗
Topic: Taking care of child older than 6 mo — — — 9.92 1.35 0.00∗∗∗
Topic: Voting and entitlements — — — 11.09 4.26 0.00∗∗∗

Ever participated in…, %
BMI camp — — — 7.27 4.60 0.01∗∗
Hemoglobin camp — — — 6.98 4.91 0.06∗
Health/nutrition fair — — — 2.75 0.52 0.00∗∗∗
Nutritious food fair — — — 1.38 0.42 0.03∗∗
Village health and nutrition meeting — — — 3.32 1.36 0.01∗∗∗
Large health meeting — — — 1.14 0.63 0.24

SHG meeting ever included discussion on…, %
Nutrition 43.07 35.75 0.05∗∗ 43.90 45.45 0.69
Breastfeeding 25.07 20.39 0.14 34.88 31.52 0.35
Child feeding 23.01 19.55 0.27 36.63 35.76 0.82
WASH 46.02 40.50 0.14 49.71 52.73 0.43
Agriculture/livestock/poultry 57.52 49.72 0.04∗∗ 52.33 53.64 0.73
Rights and entitlements 23.30 21.51 0.57 35.17 35.45 0.94
Treatment of women 25.07 25.98 0.79 41.28 46.97 0.14
Education 42.18 37.99 0.26 34.01 38.48 0.23

1All numbers are percentages. Group means (percentages) are shown for the unmatched full sample. Em dash denotes not measured. Level of significance for NI vs.
standard comparison within timepoint: ∗P < 0.10; ∗∗P < 0.05; ∗∗∗P < 0.01. SHG meeting discussion questions were only asked to the subsample of SHG members (∼40%
of full sample). AWC, Anganwadi center; NI, nutrition intensive; SHG, self-help group; WASH, water, sanitation, and hygiene.

Most (>80%) women and children were from Hindu, lower-caste/tribe
households with electricity. About half of the households had ≥1 fe-
male SHG member; these households made up the subsample for our
secondary DID analysis. There were statistically significant differences
between NI and STD groups for certain characteristics within each
survey—for example, at endline, women in the NI group were married
slightly earlier and had belonged to an SHG slightly longer—but these
differences were accounted for in the matching analysis (Supplemental
Table 5).

Exposure to the intervention in the full sample
At baseline, 12 mo after the BCC intervention started, <10% of women
in the NI group were able to openly recall stories involving differ-
ent characters without prompting on the story topics; though low, ex-
posure was higher in the NI group compared with the STD group
(Table 2). When asked about topics discussed at SHG meetings, 20–
50% of women in both arms reported that nutrition, child feeding,
and agriculture had been discussed. At endline, the questionnaire
was expanded to measure exposure to stories about key BCC topics
rather than character names; however, only ∼10% of women in the
NI group had heard stories about these topics, along with a small per-
centage (1–7%) in the STD group, suggesting an alternate source of
BCC messaging. Further, very few women reported ever participating

in health- and nutrition-related community events at endline. In terms
of SHG meeting discussion topics, exposure was slightly higher in the
endline sample compared with baseline for both groups, especially
for breastfeeding, child feeding, water, sanitation, and hygiene, rights
and entitlements, and treatment of women. However, the percentage
of women who discussed these topics was similar in NI and STD
groups.

Impacts of the NI intervention on diet and anthropometry
In the full sample, child feeding practices and child diet generally im-
proved over time except for early breastfeeding initiation (Table 3).
However, child diets were poor at both timepoints, with only 3–4 food
groups consumed in the previous day, 14–23% achieving minimum di-
etary diversity, 16–26% consuming egg or flesh foods, and 80% con-
suming unhealthy foods such as biscuits, sweets, and instant noodles.
Egg or flesh food consumption in children increased more in the NI
compared with STD group (full sample DID 0.08, P = 0.01) and staple
grain consumption increased less in the NI compared with STD group
(full sample DID −0.05, P = 0.02) as expected. We consider the im-
pact on egg and flesh food consumption meaningful given that the NI
group improved from 16% to 26% whereas the STD group decreased
from 20% to 18%. The impact on staple grain consumption was less
meaningful because nearly all children consumed this food group. Child

CURRENT DEVELOPMENTS IN NUTRITION



A women’s group nutrition intervention in India 9

TA
B

LE
3

In
te

rv
en

ti
o

n
ef

fe
ct

s
o

n
d

ie
t

an
d

an
th

ro
p

o
m

et
ry

in
ch

ild
re

n
ag

ed
6–

24
m

o
1

D
ID

w
it

h
ke

rn
el

m
at

ch
in

g

B
as

el
in

e
E

nd
lin

e
Fu

ll
sa

m
p

le
Su

b
sa

m
p

le
w

it
h

≥1
SH

G
m

em
b

er
in

H
H

N
I

St
an

d
ar

d
N

I
St

an
d

ar
d

n
=

31
65

n
=

16
03

n
=

77
6

n
=

83
3

n
=

88
5

n
=

96
6

E
st

im
at

e
P

va
lu

e
E

st
im

at
e

P
va

lu
e

Fe
ed

in
g

p
ra

ct
ic

es
an

d
d

ie
t

Ea
rly

B
F

in
iti

at
io

n,
%

54
.4

4
49

.6
2

42
.2

6
45

.3
5

−
0.

04
±

0.
04

0.
26

−
0.

01
±

0.
06

0.
91

Ex
cl

us
iv

e
B

F
fir

st
3

d
,%

93
.6

8
93

.9
0

92
.5

0
90

.1
9

0.
02

±
0.

02
0.

33
0.

04
±

0.
03

0.
22

C
on

tin
ue

d
B

F
(1

2–
23

m
o)

,%
94

.4
4

95
.6

5
94

.9
8

97
.6

3
−

0.
01

±
0.

02
0.

76
0.

02
±

0.
02

0.
48

Fo
od

g
ro

up
s

co
ns

um
ed

,n
3.

50
±

1.
10

3.
43

±
1.

15
3.

82
±

1.
09

3.
74

±
1.

07
0.

01
±

0.
08

0.
90

−
0.

00
±

0.
13

0.
97

M
in

im
um

d
ie

t
d

iv
er

si
ty

,%
15

.2
1

13
.8

7
22

.8
4

19
.7

9
0.

01
±

0.
03

0.
73

0.
00

±
0.

05
0.

96
M

in
im

um
m

ea
lf

re
q

ue
nc

y,
%

75
.0

0
73

.9
5

74
.1

4
75

.2
1

−
0.

02
±

0.
03

0.
48

−
0.

06
±

0.
05

0.
24

M
in

im
um

ac
ce

p
ta

b
le

d
ie

t,
%

12
.8

1
9.

97
18

.8
0

16
.4

1
−

0.
02

±
0.

03
0.

37
−

0.
03

±
0.

04
0.

54
Eg

g
or

fle
sh

fo
od

co
ns

um
p

tio
n,

%
16

.3
5

19
.5

7
25

.9
3

18
.1

0
0.

08
±

0.
03

0.
01

∗∗
∗

0.
07

±
0.

04
0.

11
Sw

ee
te

ne
d

b
ev

er
ag

e
co

ns
um

p
tio

n,
%

22
.5

6
22

.7
5

22
.7

4
21

.2
1

0.
01

±
0.

03
0.

80
0.

02
±

0.
05

0.
62

U
nh

ea
lth

y
fo

od
co

ns
um

p
tio

n,
%

79
.8

5
78

.1
3

80
.7

5
79

.9
2

−
0.

02
±

0.
03

0.
39

0.
08

±
0.

03
0.

03
∗∗

Ze
ro

fr
ui

ts
an

d
ve

g
et

ab
le

s,
%

34
.4

5
40

.8
3

29
.2

2
33

.0
5

−
0.

00
±

0.
04

0.
93

−
0.

00
±

0.
05

0.
94

In
d

iv
id

ua
lf

oo
d

g
ro

up
co

ns
um

ed
,%

B
re

as
tm

ilk
95

.1
4

96
.0

1
96

.0
4

97
.6

0
−

0.
00

±
0.

02
0.

97
0.

01
±

0.
02

0.
76

G
ra

in
s,

ro
ot

s,
or

tu
b

er
s

91
.0

9
85

.4
7

95
.4

7
96

.6
5

−
0.

05
±

0.
02

0.
01

∗∗
−

0.
03

±
0.

03
0.

26
Pu

ls
es

(le
g

um
es

an
d

nu
ts

)
69

.6
4

70
.4

9
71

.3
5

73
.8

5
−

0.
03

±
0.

04
0.

46
−

0.
01

±
0.

05
0.

77
V

ita
m

in
A

ric
h–

fr
ui

ts
an

d
ve

g
et

ab
le

s
64

.9
6

58
.1

0
69

.4
2

65
.4

8
0.

00
±

0.
04

0.
92

−
0.

01
±

0.
05

0.
78

O
th

er
fr

ui
ts

3.
36

5.
50

5.
89

6.
80

−
0.

00
±

0.
02

0.
85

0.
02

±
0.

03
0.

62
Fl

es
h

fo
od

s
(m

ea
t,

fis
h,

p
ou

ltr
y)

8.
91

12
.8

4
15

.1
8

11
.0

9
0.

06
±

0.
03

0.
03

∗∗
0.

06
±

0.
04

0.
11

Eg
g

9.
05

7.
66

14
.4

0
10

.1
6

0.
01

±
0.

02
0.

76
−

0.
02

±
0.

03
0.

65
D

ai
ry

p
ro

d
uc

ts
(m

ilk
,y

og
ur

t,
ch

ee
se

)
7.

86
6.

56
14

.4
8

12
.4

3
0.

01
±

0.
02

0.
54

−
0.

01
±

0.
03

0.
77

A
nt

hr
op

om
et

ry
St

un
te

d
,%

57
.9

5
56

.2
6

54
.5

8
55

.1
9

−
0.

06
±

0.
04

0.
09

∗
−

0.
04

±
0.

05
0.

43
H

A
Z

−2
.2

0
±

1.
40

−2
.2

4
±

1.
38

−2
.1

2
±

1.
32

−2
.1

1
±

1.
27

0.
04

±
0.

10
0.

67
−

0.
09

±
0.

14
0.

53
U

nd
er

w
ei

g
ht

,%
46

.2
5

46
.3

7
44

.0
8

44
.8

2
−

0.
01

±
0.

04
0.

78
−

0.
07

±
0.

06
0.

27
W

A
Z

−1
.8

8
±

1.
17

−1
.9

0
±

1.
12

−1
.8

3
±

1.
13

−1
.8

4
±

1.
13

−
0.

01
±

0.
09

0.
89

0.
14

±
0.

12
0.

25
W

as
te

d
,%

20
.0

7
20

.7
9

18
.4

2
17

.8
5

0.
02

±
0.

03
0.

62
−

0.
05

±
0.

04
0.

28
W

H
Z

−0
.9

4
±

1.
40

−0
.9

7
±

1.
25

−1
.0

0
±

1.
19

−1
.0

2
±

1.
16

−
0.

03
±

0.
10

0.
81

0.
31

±
0.

15
0.

03
∗∗

M
U

A
C

,m
m

11
9.

66
±

26
.2

1
12

2.
30

±
52

.2
6

13
8.

02
±

9.
15

13
8.

86
±

28
.8

8
2.

22
±

5.
69

0.
70

11
.9

1
±

15
.8

0
0.

45
1
Sa

m
p

le
si

ze
s

ar
e

sl
ig

ht
ly

sm
al

le
rf

or
an

th
ro

p
om

et
ry

ou
tc

om
es

(n
=

28
62

to
30

86
fo

rf
ul

ls
am

p
le

D
ID

;n
=

14
55

to
15

89
fo

rs
ub

sa
m

p
le

D
ID

).
G

ro
up

m
ea

ns
(m

ea
n

±
SD

or
p

er
ce

nt
ag

es
)a

re
sh

ow
n

fo
rt

he
un

m
at

ch
ed

fu
ll

sa
m

p
le

.E
st

im
at

es
fr

om
th

e
D

ID
in

cl
ud

e
±

b
oo

ts
tr

ap
p

ed
SE

s,
an

d
D

ID
m

od
el

in
cl

ud
es

w
om

an
’s

ag
e

an
d

ed
uc

at
io

n,
ho

us
eh

ol
d

d
ep

en
d

en
cy

ra
tio

,h
ou

se
ho

ld
he

ad
ca

st
e,

ch
ild

ag
e,

ch
ild

g
en

d
er

,a
nd

d
is

tr
ic

to
fr

es
id

en
ce

co
va

ria
te

s.
Le

ve
lo

fs
ig

ni
fic

an
ce

of
d

iff
er

en
ce

in
D

ID
es

tim
at

e
fr

om
ze

ro
:∗

P
<

0.
10

;∗
∗ P

<
0.

05
;∗

∗∗
P

<
0.

01
.B

F,
b

re
as

tf
ee

d
in

g
;D

ID
,d

iff
er

en
ce

-in
-d

iff
er

en
ce

m
od

el
;H

A
Z,

he
ig

ht
-f

or
-a

g
e

z-
sc

or
e;

H
H

,h
ou

se
ho

ld
;M

U
A

C
,

m
id

up
p

er
ar

m
ci

rc
um

fe
re

nc
e;

N
I,

nu
tr

iti
on

in
te

ns
iv

e;
SH

G
,s

el
f-

he
lp

g
ro

up
;W

A
Z,

w
ei

g
ht

-f
or

-a
g

e
z-

sc
or

e;
W

H
Z,

w
ei

g
ht

-f
or

-h
ei

g
ht

z-
sc

or
e.

CURRENT DEVELOPMENTS IN NUTRITION



10 Scott et al.

anthropometry was also poor with ∼55% of children being stunted, 45%
underweight, and 20% wasted, but no impacts of the NI intervention
were observed other than a small positive impact on weight-for-height
z-score (subsample DID 0.31, P = 0.03) in the subsample of women
from households with ≥1 SHG member.

Women consumed 3.6–4.0 food groups on average, and the per-
centage of women who achieved minimum dietary diversity was lower
in the endline sample (∼20%) compared with the baseline sample
(∼30%) (Table 4). Only one-third of women consumed any animal-
source foods, but two-thirds consumed unhealthy foods. The NI inter-
vention had a positive protective effect against a decline in consump-
tion of nuts and seeds (full sample DID 0.04, P = 0.02) but a negative
effect on the consumption of dark-green leafy vegetables (full sample
DID −0.08, P = 0.04); neither of these impacts were statistically signif-
icant in the analysis of households with ≥1 SHG member. The positive
impact on consumption of nuts and seeds is not very meaningful given
that very few women consumed nuts and seeds (∼5% at baseline and
∼3% at endline). Underweight was common in women (40–50%) but
we found no impacts of the NI intervention on women’s BMI or under-
weight.

Impacts of the NI intervention on impact pathway
indicators
Women’s knowledge of nutrition information delivered as part of
the NI intervention ranged from 50 to 90 on a 100-point scale
for different knowledge domains (Table 5). Knowledge of maternal
health/nutrition and dietary diversity was higher than knowledge of
child health/nutrition. However, knowledge unexpectedly improved
more in the STD group compared with the NI group (full sample DID
for knowledge of maternal health/nutrition −4.83, P = 0.02). In terms
of maternal health service use, we found small positive impacts of the
NI intervention on receipt of take-home rations during the breastfeed-
ing period (full sample DID 0.07, P = 0.01) and, for the subsample, on
clinical checks during antenatal care (subsample DID 0.4, P = 0.03) and
receipt of take-home rations during pregnancy (subsample DID 0.08,
P = 0.03).

In terms of the other impact pathways, we first note that women were
from poor households; half were food secure and only 1–2 crop cate-
gories were cultivated on average, but we found no evidence that the NI
intervention benefited indicators along income or agriculture pathways.
Most women were aware of Janani Suraksha Yojana and Janani Shishu
Suraksha Karyakaram, two maternity benefit schemes, and awareness
and enrolment in these schemes increased over time for both NI and
STD groups, with no DID impacts. Approximately 80–90% of women
were able to make their own decisions related to their diet and their
child’s diet, though decision-making ability did not increase over time
and we found no evidence that the NI intervention benefited these out-
comes. Similarly, these data do not support a benefit of the NI interven-
tion on women’s progressive gender attitudes.

Discussion

We found limited impacts of a 3-y nutrition BCC intervention through
agriculture-focused SHGs on nutrition outcomes and on intermediate
pathway indicators expected to lead to those outcomes. Despite these

limited impacts, much can be learned from the studied effort to improve
women’s nutrition through SHGs.

Contrast with other group-based nutrition interventions
The evidence on the impact of group-based interventions to improve
nutrition outcomes comes from a diverse set of groups: women’s savings
and credit-based SHGs, as in this study, but also other types of women’s
groups aimed at community mobilization, including groups open to the
community and groups closed to specific sections of women (7). With
some exceptions (11, 12, 29), evaluations of group-based interventions
have focused on outcomes among group members, making their re-
sults somewhat hard to compare with the population-based estimates
we present here. However, the overall limited impact we report is in line
with the broader literature. Nutrition information or BCC interventions
have shown positive impacts on self-reported dietary diversity, behavior
linked to prevention of child illness, and select IYCF practices (11, 12,
17, 30), but limited impacts on anthropometry, even when combined
with in-kind transfers (31). Even when only group members were stud-
ied, interventions layered onto existing at-scale SHG programs achieved
low implementation intensity, either because messages were tailored to
women younger than the average group member (17, 22, 32), or be-
cause other interventions delivered simultaneously through the same
platform diluted impacts (33). Nutrition interventions leveraging com-
munity mobilization groups that relied on PLA or similar approaches
achieved higher intensity. One study (12) involving members and non-
members reported an impact on anthropometry–a sizeable reduction
in child wasting—but combined PLA approaches with home visits and
crèches that provided nutritious food for young children.

Understanding exposure levels
We included specific and general measures of exposure and found that
exposure to specific stories was low—∼10% at endline in the NI group
and 3% in the STD group in the full sample (in SHG members, these per-
centages were 10% and 5% for NI and STD groups, respectively)—but
30–50% of SHG members in both NI and STD groups reported ever dis-
cussing general topics related to nutrition, agriculture, education, and
gender in their SHGs. Four points can be made related to low expo-
sure. First, it should be noted that the evaluation was designed to assess
real-world impacts of a community-based intervention where women
in intervention communities were expected to attend SHG meetings
and share what they learned with their family and peers, thus we sam-
pled women regardless of their membership status. Low exposure in
our sample likely reflects implementation barriers and uptake barriers
as well as limited diffusion from SHG members to nonmembers. Sec-
ond, the relatively high exposure to general discussion topics among
SHG members in both NI and STD groups suggests that PRADAN
SHGs already cover thematic areas that were part of the NI interven-
tion, which could have limited our ability to detect differences in out-
comes between groups. Third, given limited SHG membership and lim-
ited exposure, the sample size was insufficient to run impact models
only on the exposed group, hence our strategy of focusing on house-
holds with ≥1 SHG member for secondary impact analysis. Fourth, the
PHRS model of improving community-level nutrition outcomes might
require a longer timeframe to evaluate. This evaluation was during a
learning phase, and full program reach might require several more years
of implementation.
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Interpretation of findings in the context of India’s NNM
The thematic and chronological overlap of PHRS’s NI BCC interven-
tion and the NNM might explain some of our findings. There was a
10–15 percentage point increase from baseline to endline in the per-
centage of women in the STD group who reported their SHGs ever
discussed nutrition, breastfeeding, and child feeding. Knowledge of ma-
ternal health and nutrition, child health and hygiene, and dietary di-
versity also increased by 10–30 percentage points in the STD group.
These secular trends are suggestive of an information campaign such
as NNM reaching women in nonintervention blocks during the 2-y pe-
riod between surveys. NNM might have been particularly well taken up
in areas with existing health-focused civil society organizations operat-
ing on the ground, such as in the studied PRADAN blocks. We observed
a few cases where Poshan Sakhis would use NNM events as opportuni-
ties to deliver NI messages to members of the larger community. This
might also explain some exposure in the STD group. The scale of NNM
far outweighs the studied NI intervention, with NNM having a work-
force of 16 million including frontline workers, youth, and celebrity in-
fluencers. A large-scale media campaign utilizing social media, print,
television, radio, and public spaces (paintings, performances) as plat-
forms for message delivery is also financed under NNM. We do note
from our exposure data that few women in both study arms reported
participating in community events related to health and nutrition, but
NNM could have reached women through other channels such as
frontline workers or mass media. In terms of content, NNM covers
12 health- and nutrition-related themes, but 1 notable content gap
is around consumption of animal-sourced foods in children. PHRS’s
NI intervention focused on age-appropriate animal-sourced food con-
sumption in young children, especially during the revision module prior
to endline, and results from our DID models identified a significant NI
impact on child animal-source food consumption in the full sample. We
also note the generally poor diets of children in this sample, with one-
third of children consuming zero fruits and vegetables and 80% con-
suming unhealthy foods. These findings underscore the urgent need to
refresh India’s dietary data to better inform NNM planning, particu-
larly in the context of the increasing double burden of undernutrition
and overnutrition in India (34) and no national dietary surveys since
2011–2012 (35).

Implementation barriers that could explain limited impacts
Our parallel qualitative research during the initial year of the BCC roll-
out in 3 of the 5 states (Jharkhand, Odisha, Madhya Pradesh) included in
the evaluation supports our observations of limited impacts, identifying
unrelatable or unactionable content, competing time demands of vol-
unteers, low attendance at meetings, and limited capacity to supervise
volunteers as barriers to change (36, 37). In particular, this work identi-
fied variable attendance at SHG meetings, particularly among women
with small children, as a primary barrier for greater content expo-
sure. Furthermore, the rapid increase in SHGs under NRLM meant that
many members experienced neither sufficient material nor social ben-
efits (e.g., in low-interest loans, livelihood improvements, mentorship)
from SHG participation to justify staying attentive for information-only
health interventions that occurred after core saving-lending activities.
There were additional barriers in the dissemination of content as vol-
unteers had variable levels of “soft-skills” training and were not always
able to deliver material in a participatory, engaging manner as intended

by program designers. Volunteers who were less confident in facilitat-
ing participatory discussion resorted to didactic information transfer,
which SHG members were less attentive to. Though program curricu-
lum was wide ranging and responsive to community-identified prob-
lems, the breadth of topics covered in a short 2-y timeframe also could
have hindered a deeper engagement by SHG members, many of whom
are occupied in multiple forms of household, agricultural, and wage
labor.

Strengths and limitations
Our study included a breadth of measures along impact pathways in ad-
dition to maternal and child diet and anthropometric outcomes. Study
locations included blocks across 5 states in central and eastern India
where the SHG movement has been active for many years and where
there is much scope for improvement in nutrition. Building on an exist-
ing platform by adding a nutrition-specific information-only interven-
tion is relevant to the current policy discourse around how SHGs can be
used to address undernutrition in rural communities. We are fairly con-
fident that low exposure reflects limited reach of the intervention rather
than poor measurement. The design of specific measures of exposure
at endline was a collaborative effort between evaluators and program
implementers resulting from an acknowledgment of potentially poor
measurement at baseline; it was felt that the character names might not
be easy to recall, so we developed additional questions with wording
on story content or topics. In addition, importantly, the model being
tested was not a tightly controlled RCT but rather an assessment of a
real-world program implemented by female volunteers across multiple
geographies. We studied community-level impacts rather than impacts
only on beneficiaries. Therefore, the study is pertinent to current efforts
to understand how a large-scale program such as NRLM can be har-
nessed to deliver better nutrition to individuals living in high-poverty
communities, not necessarily just SHG members, without high cost.

We acknowledge the following limitations of our evaluation. First,
our study was not an RCT, thus we used a quasi-experimental design
to address the challenges of selection bias. We used detailed measure-
ment and robust statistical analyses to address a range of biases; we be-
lieve this provides a real-world example of a high-quality evaluation
of a complex program that operated across several districts and states.
Second, we recognize that the intervention began in November 2016,
∼12 mo before the first cross-sectional survey and thus it is possible that
the NI group could have already experienced benefits by the time of the
November 2017 “baseline” cross-sectional survey. We feel this is very
unlikely given low levels of exposure at baseline. We also found low ex-
posure to the intervention and almost no group differences in nutrition
outcomes by 2017 in the survey data from the separate household panel
survey that was part of the parent evaluation (Supplemental Table 6).
The first year of the BCC intervention was still in a learning phase, with
implementers refining the delivery and content.

Conclusion
The SHG movement in India has undeniably benefited millions of
women from poor households in multiple ways including connect-
ing them to services and providing access to microcredits. Unlocking
the potential of women’s groups to deliver nutrition benefits, however,
requires well-resourced and intensive, participatory interventions de-
livered by trained cadres with high capacity to the right individuals
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and their families before and during nutritionally vulnerable periods.
Information-only interventions in disadvantaged settings continue to
face steep systematic barriers to effectiveness such as resource scarcity,
poor infrastructure, and limited opportunities for income generation.
We agree with Raghunathan and Desai (8) who highlight 2 key areas of
focus: 1) effective intervention approaches, including both better peda-
gogical methods as well as improved tailoring of program content to tar-
get audiences, and 2) a simultaneous emphasis on improving the ability
of individuals to act on the newly acquired information, such as im-
proving the supply of services and schemes that facilitate the adoption
of recommended behavior, or improving individual and household re-
sources through cash or in-kind transfers. Amidst the backdrop of a
centrally financed national nutrition campaign, the currently studied
information-only nutrition intervention delivered by local female vol-
unteers had limited success in achieving desired impacts on maternal
and child nutrition outcomes at the population level.
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