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Objective To evaluate whether maternal and child nutrition activities provided through the Indian Integrated Child Development Services
scheme in India were associated with improved nutritional knowledge and practices among beneficiary women.

Methods We used a multistage sampling design to randomly select 4400 pregnant women or mothers of children younger than 2 years
fora cross-sectional telephone survey. The respondents were beneficiaries of the scheme from across 11 Indian states. We used multivariate
regression models controlling for sociodemographic factors to estimate the association between: scheme activities and nutrition messages
heard; and scheme activities and nutrition practices. We also estimated the proportion of the total association with nutrition practices which
was mediated by nutrition messages.

Results Among 110 regression models testing unique pairs of seven activities and 18 nutrition messages, 103 showed a statistically significant
positive relationship (median risk ratio, RR: 1.14). For activities and nine nutrition practices, 39 out of 54 tested pairs were significantly
associated (median RR:1.16). We observed statistically significant mediation through nutrition messages for 28 out of 42 tested pairs of
activities and nutrition practices.

Conclusion Receipt of the scheme’s activities was associated with improved nutrition knowledge and practices. Improvements in practices
were statistically mediated by improvements in knowledge. These findings suggest that a large-scale nutrition scheme with a strong
counselling component could successfully change beneficiary behaviours.
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Introduction

Undernutrition is a major challenge in India. In 2019-2021,
an estimated 35.5% of children younger than 5 years were
stunted, 19.3% were wasted and 67.1% were anaemic.' Among
women of reproductive age, an estimated 57.0% were anaemic.'
Evidence shows that appropriate nutrition practices reduce
the prevalence of undernutrition.” However, in India appro-
priate nutrition practices could be considerably improved.
For example, in 2019-2021, an estimated 36.3% of children
younger than 6 months were not exclusively breastfed, 54.1%
of children aged 6-8 months were not receiving solid or semi-
solid food and breast milk, and 88.7% of children aged 6-23
months were not receiving an adequate diet.! Additionally, an
estimated 55.9% of women did not consume iron-folic acid
for 100 days or more during their last pregnancy.’

The Integrated Child Development Services scheme (here-
after the scheme), delivered by the Indian Ministry of Women
and Child Development, is a national nutrition programme
that aims to reduce maternal and child undernutrition.’
The scheme delivers six core activities: nutrition and health
education; supplementary nutrition; growth monitoring and
promotion; pre-school non-formal education; immunization;
and health referral services. In 2018, the Prime Minister’s
Overarching Scheme for Holistic Nourishment (POSHAN
Abhiyaan) introduced new initiatives to the scheme.* The
new initiatives were: use of a mobile phone-based informa-
tion technology tool, called ICDS-CAS; capacity-building
of the scheme’s frontline Anganwadi workers; community

mobilization and nutrition behaviour change communication;
performance-based incentives for Anganwadi workers; and
multisectoral action planning. The theory of change postulates
that for the scheme's activities to affect child health outcomes,
they must first reach the beneficiaries. These activities can
then either directly influence nutritional outcomes, like
through nutrition supplementation; or indirectly by enhancing
knowledge, which is then presumed to translate into improved
practices (Fig. 1).

Approximately 1.4 million Anganwadi workers deliver a
set of complementary activities to over 80 million beneficiaries,
including both pregnant and lactating women as well as chil-
dren aged 0-6 years.” During home visits, Anganwadi work-
ers provide nutrition counselling to pregnant and lactating
women.® These visits are scheduled according to a standardized
home visit planner; Anganwadi workers should make a total
of 13 home visits during pregnancy and the first 6 months
postpartum. Furthermore, they deliver supplemental feedings,
known as take-home rations, to pregnant and lactating women
and children aged 7 months to 3 years, every two to four weeks.
Take-home rations comprise a variety of products, dry rations
and hot cooked meals, depending on the implementation
locality.” Beneficiaries should visit Anganwadi centres on a
monthly basis for planned growth monitoring and promotion
visits for children.® During these visits, Anganwadi workers
identify malnourished children and provide counselling to
caregivers on appropriate feeding practices. The Anganwadi
centres also provide pre-school education to children aged
3-6 years.” Immunization and health referral activities pri-
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Fig. 1. Theory of change linking activities of the Integrated Child Development Services scheme to child nutritional outcomes, India
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action planning

marily occur through monthly village
health nutrition and sanitation days at
the Anganwadi centre or at the subhealth
centre. The local government health
personnel support these days.’
Previous studies have assessed
nutritional outcomes of participants of
the scheme. Three studies suggest that
nutritional outcomes have not improved
among beneficiaries,””"" while another
study suggests that service utilization is
linked to improved weight for age."> One
nationally representative study noted
that beneficiaries had more diverse diets
relative to a control group.' From an
implementation perspective, to discern
why activities might not lead to im-
proved nutrition, it is essential to under-
stand the intermediary steps involving
nutritional knowledge and practices. We
therefore aimed to estimate the associa-
tion of all major nutritional activities
delivered through the scheme (under the
enhanced POSHAN Abhiyaan approach)
to pregnant and lactating mothers and
their children with nutrition knowledge
and practices among the beneficiaries.
We also assessed statistical mediation
of improved knowledge on practices.
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Methods

Between 6 March and 22 April 2021, we
conducted a cross-sectional telephone
survey. The survey was telephonic due
to the ongoing coronavirus disease 2019
(COVID-19) pandemic. We interviewed
scheme beneficiaries, residing in one
of the 11 states designated as priority
states by the Indian government under
POSHAN Abhiyaan, who were either
pregnant or had children younger than
two years. These states were Andhra
Pradesh, Bihar, Chhattisgarh, Gujarat,
Jharkhand, Karnataka, Madhya Pradesh,
Mabharashtra, Rajasthan, Tamil Nadu
and Uttar Pradesh. These 11 states
account for 82% of the scheme’s total
beneficiaries.

All beneficiaries were enrolled
in activities at an Anganwadi centre.
The centres adapted the activities to
the COVID-19 pandemic context:
centres were closed in most states, and
Anganwadi workers were instead per-
forming home visits twice per month
to deliver counselling and take-home
rations. Group education and service
delivery activities varied by state; they

were either discontinued or conducted
with limited participation. Despite
these changes, the recall period used
for this survey (either one month or
one year, depending on the service)
encompasses a period where all activi-
ties were available.

We used a multistage cluster sam-
pling design at the district and Angan-
wadi centre levels for participant selec-
tion (detailed methods are available in
the online repository)."” Once Angan-
wadi centres were selected, beneficiaries
were contacted using computer-assisted
simple random selection until the pre-
specified sample size of 4400 partici-
pants (400 per state) was reached.

Data collection

Data collection tools included ques-
tions on beneficiary sociodemographic
information, scheme activities received,
nutrition messages that the beneficiary
had heard and their nutrition practices.
We designed questions on nutrition
practices to match the language used
in prior national surveys to ensure con-
sistency.'*" In alignment with World
Health Organization (WHO) guidance,
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participants self-reported nutrition
practices.'® Using a computer-assisted
telephonic interview platform, female
interviewers conducted the survey in
six local languages: Gujarati, Hindi,
Kannada, Marathi, Tamil, and Telugu.
A description of training and quality
assurance measures is available in the
online repository."”

We collected sociodemographic
variables and categorized them in align-
ment with India’s National Family and
Health Survey.' In the analysis, we used
seven sociodemographic indicators:
age at time of interview; age at time
of marriage; highest year of education
achieved; religion; caste or tribe; wheth-
er the household has a below poverty
line card; and number of children. We
did not attempt to assess the gender of
the participants, nor the sex of the chil-
dren. Further information is available in
the online repository.”

We asked the respondents how
many days’ worth of take-home rations
they had received in the past month. A
binary variable was calculated to indi-
cate those respondents who had received
21 days or more worth of rations. Inter-
viewers asked all women whether they
had received nutrition information from
an Anganwadi worker during their preg-
nancy, and pregnant women were asked
if an Anganwadi worker had visited their
home in the past month. Respondents
were asked whether they had ever at-
tended a community-based event, which
is a group celebration of milestones in
the mother or child’s life which includes
nutrition messages. They were also que-
ried if they had attended a village health
sanitation and nutrition day in the past
month. This monthly event at the An-
ganwadi centre focuses on delivery of
basic activities such as vaccinations and
health information. The mothers were
also asked whether they had taken their
child for growth monitoring (linked to
nutrition messages on infant and young
child feeding) in the past year. Finally,
we used a binary variable to indicate
respondents who lived in districts where
the mobile application ICDS-CAS was
under implementation.

We asked all respondents what
nutrition messages they had previously
heard, and they were prompted with a
list of key messages that are included
in the scheme’s nutrition counselling
curriculum. Respondents were asked
if they had ever received each nutri-
tion message; we did not assess the
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frequency, timing and context in which
they had received the message. We used
binary variables to indicate respondents
who had received the message. For the
purposes of this analysis, nutrition
messages received by participants are
used to indicate nutrition knowledge.

We used binary variables of nutri-
tion practices, as defined by WHO, the
Food and Agriculture Organization
or Indian national protocols.’*""” We
calculated the following indicators:
consumption of 100 or more days’ of
iron-folic acid supplements during
the last pregnancy; achievement of
the minimum dietary diversity among
pregnant women; breastfeeding in the
first hour of life; exclusive breastfeeding
among children younger than 6 months;
consumption of solid, semi-solid or soft
food and breast milk among children
aged 6-8 months; minimum dietary
diversity, minimum meal frequency and
minimum acceptable diet among chil-
dren aged 6-23 months; and whether
the mother increased food or breastfeed-
ing quantity after a child’s illness.

Data analysis

We used Stata software, version 15
(StataCorp LLC., College Station,
United States of America) to analyse
data. To account for state popula-
tion size (projected 2021 population
among women aged 15-49 years),”’ we
weighted point estimates. We corrected
confidence intervals (CIs) to account
for the clustered sampling design, finite
population sampling and stratification.

We calculated proportions for
sociodemographic variables, scheme
activities, nutrition messages received
and nutrition practices. Using Poisson
regressions with robust standard er-
rors,”! we calculated risk ratios (RRs)
for (i) the association between activi-
ties and nutrition messages received;
and (ii) the association between
activities and nutrition practices. To
estimate the proportion of the total
direct effect between activities pro-
vided and nutrition practices which
are mediated by nutrition messages
received, we conducted mediation
analyses.”” To summarize the contri-
bution of activities across multiple
messages and practices, median RRs
and median proportions mediated
were calculated. A description of the
regression models, mediation algo-
rithm, and handling of missing data
is available in the online repository."”
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We considered P-values below 0.05
statistically significant.

Ethical considerations

The Ministry of Women and Child
Development, Government of India
granted permission to conduct the
study. We obtained verbal informed
consent from each participant before
the interview. Considerations related
to confidentiality and participant risk
are presented in the online repository."

Results

Out of 880 Anganwadi centres selected
for sampling, beneficiary contact in-
formation was received for 745 (84.7%)
centres. We obtained phone numbers
for 20244 beneficiaries, of which 16 145
were selected for contact using computer-
assisted simple random selection. Of
those selected, 8874 (55.0%) had phones
that were unreachable, leaving 7271 avail-
able contacts. Among those successfully
contacted, 995 were incorrect numbers,
1258 were not available for interview,
454 were no longer eligible for the survey
and 164 refused to participate. The final
sample size was 4400 respondents.

The sample population was rela-
tively young, with 81.8% (after popula-
tion weighting) of respondents being
between 20 and 29 years old at the time
of interview. The majority (53.0%) of
respondents got married before the age
of 20 years. Many participants were from
disadvantaged backgrounds, includ-
ing 53.2% living in households with a
below-poverty line card; 31.0% from
scheduled castes or tribes; and 19.6% of
respondents having only primary school
education (Table 1).

The most frequently reported ser-
vice received in the past year was growth
monitoring and promotion activities
(Table 2; weighted 73.7%). Sixty-two
percent of respondents indicated that
they had received nutrition informa-
tion from the Anganwadi worker during
pregnancy. About half of the respon-
dents (55.4%) had received more than
21 days’ worth of take-home rations.
Group events, such as community-
based events and village health sanita-
tion and nutrition days, were the activi-
ties least frequently reported.

Core scheme messages (i.e. con-
sumption of iron-folic acid after din-
ner during pregnancy; consumption
of green and yellow/orange fruits and
vegetables during pregnancy; breast-
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Table 1.
activities in 11 states, India, 2021

Sociodemographic characteristics of study participants receiving Anganwadi

Characteristic

Weighted % (95% Cl) (n =4400)*

Age of participant, years
<20

20-24

25-29

>30

Age at marriage, years
<15

15-19

20-24

>25

Education

No education

Primary school (grades 1-5)
Middle school (grades 6-8)
Junior high school (grades 9-10)
Senior high school (grades 11-12)
More than high school
Religion

Hindu

Muslim

Other

Caste or tribe

Scheduled caste or tribe
Other backward class
General class

Do not know

Household has below poverty line card
Yes

No

Do not know

No. of children

None

One child

Two children

Three or more children

9(4.1t059)
45, 6 (42910 48.2)
36.2(339t038.5)
133 (11910 14.8)

3(1.7t03.2)
50.7 (47.4t0 54.1)
38.8(36.2t041.5)

2(6.7109.9)

3(991t0129)
3(73109.6)

8(135t016.3)
224(208to 24.2)
20.9(19.0t0 23.0)
22.2(20.0to 24.5)

87.4 (83.7 10 90.3)
9.6 (6910 13.3)
3.0(22104.0)

31.0 (27910 34.3)
46.0 (42.410 49.7)
21.0(18.0t0 24.4)

9(12t03.2)

53.2(49.6 t0 56.7)
43.8 (40410 47.3)
3.0(2310338)

10.7
414
30.3
17.6

9.7t011.8)

39.6t043.2)
2841032.3)
15510 19.8)

— > e

Cl: confidence interval.

¢ Proportion is survey weighted and Cls are adjusted for clustered sampling design.

feeding in the first hour of life; exclu-
sive breastfeeding for the first 6 months
of life; and age-appropriate comple-
mentary feeding at age 6 months) had
been heard by 80% or more of respon-
dents (Table 2). More specific messages
about nutrition reached somewhat
fewer beneficiaries. The least heard
messages were that non-vegetarian
pregnant women should include non-
vegetarian items in their diet (62.1%;
95% CI: 58.1 to 66.0); colostrum should
be fed immediately after birth (62.9%;
95% CI: 59.0 to 66.7); and children
aged 12-24 months should receive four
bowls of complementary foods daily
(63.2%; 95% CI: 59.1 to 67.0; Table 2).

12

The most common nutrition prac-
tice was exclusive breastfeeding in the
first 6 months of life (81.0%; 95% CI:
76.6 to 84.7). The least common prac-
tice was the achievement of a minimum
acceptable diet for children aged 6 to
23 months (26.3%; 95% CI: 23.0 to
30.0). Achievement of the minimum
diet diversity was considerably higher
among pregnant women (67.4%; 95%
CI: 63.0 to 71.6) than among children
aged 6 to 23 months (35.6%; 95% CI:
31.8 to 39.6). Approximately two out
of five women did not consume more
than 100 days’ worth of iron-folic acid
tablets during pregnancy, and a similar
proportion did not initiate complemen-
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tary feeding when their baby reached
6 months of age. Relative to most of
the practices, increasing the quantity
of food or breastfeeding following an
illness was practiced by fewer respon-
dents (41.5%; 95% CI: 37.8 to 45.3;
Table 2).

After controlling for potential
sociodemographic confounders, the re-
ceipt of scheme activities was frequently
associated with having heard key nutri-
tion messages. Among 110 regression
models testing unique pairs of activities
and messages, 103 showed a statisti-
cally significant positive relationship
(Table 3). Among the seven activities,
relatively strong associations were ob-
served (with nutrition messages received
as the outcome) for growth monitoring
(median RR: 1.30); nutrition informa-
tion received during pregnancy (median
RR:1.25); and having ever attended a
community-based event (median RR:
1.19; available in the online reposi-
tory)."” More specific nutrition messages
(which were heard by a relatively smaller
proportion of respondents) typically
showed larger improvements associated
with the receipt of activities. For exam-
ple, across all the relevant activities that
were tested, the median RR was above
1.20 for the following messages: take one
iron-folic acid tablet daily for at least 100
days during pregnancy; non-vegetarians
should include non-vegetarian items
in the diet; from 9-11 months of age,
the child should be fed three bowls of
complementary food daily; from 12-24
months of age, the child should be fed
four bowls of complementary food daily;
after a child’s illness, increase the quan-
tity of food fed (online repository)."’

Regarding the association between
activities provided and nutrition prac-
tices, a statistically significant positive
association was observed among 39 out
of 54 tested service-practice pairs (Ta-
ble 4). Information received from the
Anganwadi worker during pregnancy
demonstrated the strongest associa-
tion with practices (median RR: 1.32;
available in the online repository)."”
Having attended a community-based
event and having received growth
monitoring in the past year were also
associated with substantial impacts
(median RR: 1.21 for both activities)."
Across all seven activities, the nutrition
practices that were associated with the
largest improvements were minimum
acceptable diet (median RR:1.69); and
minimum dietary diversity (median

Bull World Health Organ 2024;102:9-21 I doi: http://dx.doi.org/10.2471/BLT.22.289129
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Table 2. Activities of the Integrated Child Development Services scheme, nutrition messages received, and nutrition practices among
study participants in 11 states, India, 2021

Activity

Weighted % (95% CI)*

Scheme activity

Take-home ration received for 21 days or more in the past month® (n=all 4400 participants)

Information on nutrition received from an Anganwadi worker during pregnancy (n=all 4400 participants)
Anganwadi worker visited the home in the past month (n=1100 pregnant women)

Ever attended a community-based event (n=all 4400 participants)

Attended a village health nutrition and sanitation day in the past month (n=all 4400 participants)
Growth monitoring for child received in the past year (n =3300 mothers of children aged 0-23 months)

55.4 (50.5t0 60.1
62.3 (58.5 10 66.1
65.5 (60.6 to 70.0

45.7 (42.31049.3
73.7 (70210 76.9

Application used by Anganwadi workers in the district® (n =all 4400 participants)
Messages received about pregnancy nutrition (n=1100 pregnant women)
Take one iron-folic acid tablet at night after dinner

Take one iron-folic acid tablet daily for at least 100 days

Consume green and yellow/orange coloured fruits and vegetables and drink milk daily

Increase the quantity of food during pregnancy

Take frequent meals during the day (five to six small meals rather than three)

Rest for 1to 2 hours in a day

Non-vegetarians should include non-vegetarian items in the diet

Infant and young child nutrition

Feed colostrum immediately after birth (n=1100 pregnant women)
Breastfeed the baby within 1 hour of birth (n=all 4400 participants)
Exclusive breastfeeding until 6 months of age (n=all 4400 participants)

Initiate complementary feeding at age 6 months, along with breastfeeding (n=3300 mothers of children aged

0-23 months)

From 6-8 months of age, child should be fed two bowls of complementary foods daily (n=3300 mothers of

children aged 0-23 months)

From 9-11 months of age, child should be fed three bowls of complementary foods daily (n=3300 mothers of

children aged 0-23 months)

From 12-24 months of age, child should be fed four bowls of complementary foods daily (n=3300 mothers of

children aged 0-23 months)

( )
( )
( )
414 (3821044.6)
( )
( )
60.6 (57.0to 64.1)

844 (80.6 t0 87.5)
65.1(61.4 10 68.6)
93.7(91.31t0954)
79.2(76.0 10 82.0)
86.7 (83.4 10 89.4)
86.8 (83.9 10 89.3)
62.1(58.1 t0 66.0)
62.9 (59.0 to 66.7)
79.6 (76.5 10 82.4)
83.8(81.1t086.1)
86.5 (83 21089.2)
764 (73.0t0 79.6)
66.6 (63.0t0 70.1)

63.2 (59.1t0 67.0)

Feed the child from a separate bow! (n=3300 mothers of children aged 0-23 months) 67.1 (63.3 10 70.6)
Play with the child while feeding (n=3300 mothers of children aged 0-23 months) 74.7 (704 10 78.5)
After a child's iliness, increase the quantity of food fed (n=3300 mothers of children aged 0-23 months) 66.8 (63.1t0 70.4)
Wash hands before preparing food and feeding the baby (n =3300 mothers of children aged 0-23 months) 87.9 (84 31090.8)
Practices

Consumed iron-folic acid tablets for 100 or more days during pregnancy (n =3300 mothers of children aged 0-23 57.6 (54.3 10 60.9)
months)

Achieved the minimum dietary diversity for pregnant women (> five food groups; (n= 1100 pregnant women) 67.4(63.0t071.6)
Breastfeeding initiated in the first hour of life (n =3300 mothers of children aged 0-23 months) 67.4 (64.5t070.2)
Child exclusively breastfed in the first 6 months of life (n=1100 children) 0(76.6t0 84.7)
Receiving solid or semi-solid food and breast milk (n=517 children aged 6-8 months) 2 (55.51066.6)
Minimum dietary diversity (n=2200 children aged 6-23 months) 35.6 (31.8t039.6)
Minimum meal frequency (n=2200 children aged 6-23 months) 60.7 (56.1 to 65.1)
Minimum acceptable diet (n=2200 children aged 6-23 months) 263 (23 0t030.0)
Increase food quantity or breastfeeding following illness (n=3300 mothers of children aged 0-23 months) 5(37.81t0453)

Cl: confidence interval.

¢ Proportion is survey weighted and confidence intervals are adjusted for clustered sampling design.
® Missing data for the number of days of take-home rations for nine pregnant women, 39 women with children ages 0-5 months, and 51 women with children ages

6-23 months.

¢ Refers to common application software of the integrated child development activities.

RR: 1.63) among children. Appropri-
ate pregnancy diet practices (iron-folic
acid consumption for more than 100
days and achievement of the minimum
dietary diversity) were also signifi-
cantly higher among service recipients
(median RR: 1.23).

Bull World Health Organ 2024;102:9-21

The association between communi-
ty-based events and all seven nutrition
practices was significantly mediated via
nutrition messages (median proportion
mediated: 18.7%; P-values <0.01 for
all seven practices; Table 5 and online
repository).”” For nutrition informa-

doi: http://dx.doi.org/10.2471/BLT.22.289129

tion from Anganwadi workers during
pregnancy, significant mediation by
nutrition messages was seen for six out
of seven nutrition practices (median
proportion mediated: 20.9%; P-values
<0.01 for six out of seven practices;
Table 5 and online repository).”
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Discussion

This study of pregnant women and
mothers of young children enrolled
in the Integrated Child Development
Services scheme suggests that one
of the world’s largest nutrition pro-
grammes may be effectively improving
beneficiary knowledge and practices.
A positive association was consistently
observed between seven scheme activi-
ties and a range of nutrition knowledge
and nutrition practice indicators.
Furthermore, a statistically significant
proportion of the association between
several activities and nutrition practices
was mediated by knowledge. Three ac-
tivities showed a greater advantage for
the beneficiaries: receipt of nutrition
information from Anganwadi workers
during pregnancy; participation in
community-based events; and receipt
of growth monitoring activities.

In 2015-2016, 71.8% of scheme
beneficiaries reported having received
health and nutrition counselling in
pregnancy,” which is higher than our
estimate of 62.3%. This result could be
explained by the fact that we conducted
the study when the COVID-19 pan-
demic greatly burdened India. Group
events, such as community-based
events and village health sanitation
and nutrition days, were reduced and
modified during the pandemic, which
could explain why the respondents used
these activities the least. While this re-
sult suggests that COVID-19 may have
somewhat constrained the delivery of
activities, the overall service delivery
levels across all indicators remained
relatively strong given the challenging
operational conditions.

Nutrition activities that include a
strong component of nutritional mes-
saging were associated with the largest
impacts on both nutrition knowledge
and practices. Anganwadi workers are
trained to provide a holistic curriculum
of nutrition messages to beneficiaries
during pregnancy and during the first
two years of their children’s life. Other
activities that do not include a strong
interactive counselling component,
such as delivery of take-home ra-
tions and attendance at village health
sanitation and nutrition days, were less
associated with improved knowledge
or practices. The modest associations
between use of the mobile-based ap-
plication and nutrition knowledge
and practices may have been due to

18

ongoing problems with the application’s
functionality.

All of the nutrition messages ex-
amined in this study had been heard
by more than three out of five benefi-
ciaries, which represents an important
reach of the scheme. Messages which
had been heard by a lower proportion
of beneficiaries tended to have larger
improvements associated with activities.
This result reinforces the importance of
scheme service delivery for enhancing
these lagging messages.

Having heard relevant nutrition
messages was a statistically significant
mediator of improved nutrition prac-
tices. The linkage between nutrition
knowledge and practice is an underlying
assumption of nutrition education pro-
grammes. However, knowledge is neces-
sary but not sufficient to drive behaviour
change.” In this study, the proportion of
the total effect mediated was relatively
low, which could be explained by several
potential factors, such as how knowl-
edge was measured and included in the
statistical models (further explanation
in online repository)."

A large meta-analysis found that
social mobilization and behaviour
change communication were linked to
a73% increase in the odds of exclusive
breastfeeding, but no statistically sig-
nificant impacts on early initiation of
breastfeeding, minimum dietary diver-
sity or minimum meal frequency.”* By
contrast, the 63% median increase in
child dietary diversity and 69% median
increase in minimum acceptable diet
associated with scheme activities in
this study are considerable. Although
the association of scheme activities
with exclusive breastfeeding in this
study are smaller than that reported
in the meta-analysis, the high overall
prevalence of exclusive breastfeeding
in the present study provides a math-
ematical constraint to the magnitude
of the RR. Another review, which
primarily included randomized con-
trolled trials, found that breastfeed-
ing counselling was associated with a
20% increase in the early initiation of
breastfeeding.” The increases in early
initiation of breastfeeding associated
with counselling-intensive activities
in the present study are similar in
magnitude to those reported in the
review. The evidence from this study
therefore suggests that effects in large-
scale programmes could potentially
attain the effects seen in the typically

Christopher T Andersen et al.

smaller, more controlled settings of
interventional research.

This study has limitations. For
the safety of study participants and
research personnel in the context of
high COVID-19 transmission, data for
this study were collected by telephone.
Hence, collecting anthropometric or
hematologic indicators of nutritional
status was impossible. However, a large
body of evidence supports the fact that
improvements in infant and young
child feeding practices are linked to
better health outcomes.”® We therefore
believe it is plausible to expect that the
improvements in nutrition practices
observed in this study would result in
some improvement in child outcomes.

The potential for confounding and
measurement error should be con-
sidered when interpreting the results
of this study. As for all observational
research, there exists a risk of unmea-
sured confounding. To reduce bias in
the estimates of the association between
nutrition activities and knowledge or
practices, we statistically controlled for
seven socioeconomic variables. How-
ever, one or multiple unmeasured con-
founders might exist, which could bias
our reported associations. Participants
self-reported service receipt, nutrition
knowledge and practices, which could
result in misclassification due to inac-
curate recall. If misclassification of the
exposure and outcome are independent
in a given model, then the RR would
be biased towards the null. The reader
should therefore be duly prudent when
considering the causal implications of
these findings. Other potential limita-
tions, such as the use of a cross-sectional
design and telephonic data collection,
are presented in the online repository.”

In India, improved nutrition prac-
tices can likely be achieved through
expansion and intensification of access
to counselling-intensive interventions
through the Integrated Child Develop-
ment Services scheme. Since knowledge
is a mediator of improved practices, the
scheme may consider focusing on in-
creasing the dissemination of messages
and ensuring that beneficiary recall and
comprehension of the messages is firm.
Policy-makers worldwide may use the
data presented here to adapt aspects of
the scheme’s activities that are appropri-
ate for other contexts, as the evidence
suggests the scheme has yielded benefits
for nutrition knowledge and practices
among beneficiaries. l
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Résumé

Services de nutrition de la mére et de I'enfant liés aux connaissances et pratiques nutritionnelles en Inde

Objectif Déterminer siles activités de nutrition de la mére et de I'enfant
menées dans le cadre du programme Integrated Child Development
Services en Inde entrainent une amélioration des connaissances et
pratiques nutritionnelles chez les femmes qui en bénéficient.
Méthodes Nous avons employé un systéme d'échantillonnage a
plusieurs degrés pour sélectionner au hasard 4400 femmes enceintes ou
meres d'enfants de moins de deux ans en vue d'effectuer une enquéte
téléphonique transversale. Les participantes étaient réparties dans
11 Etats indiens et bénéficiaient toutes du programme. Nous avons
appliqué des modeles de régression multivariée pour tenir compte des
facteurs sociodémographiques et identifier le lien entre: les activités
du programme et les messages concernant la nutrition d'une part; les
activités du programme et les pratiques nutritionnelles de I'autre. Nous
avons également estimé le pourcentage que représentait ce lien avec
les pratiques nutritionnelles dans sa globalité, transmis par le biais des
messages délivrés a ce sujet.

Résultats Parmi 110 modéles de régression ayant testé des paires
uniques de sept activités et 18 messages relatifs a la nutrition, 103 ont
montré un lien positif statistiquement significatif (risque relatif médian,
RR:1,14). Pour certaines activités et neuf pratiques nutritionnelles, 39 des
54 paires examinées étaient étroitement liées (RR médian: 1,16). Enfin,
Nous avons constaté une intervention statistiquement significative des
messages de nutrition pour 28 des 42 paires d'activités et de pratiques
nutritionnelles étudiées.

Conclusion La participation aux activités du programme a permis de
développer de meilleures connaissances et pratiques nutritionnelles.
['amélioration des pratiques était statistiquement favorisée par
I'amélioration des connaissances. Ces résultats suggérent qu'un
programme de nutrition a large échelle accompagné d'une série
de conseils aux bénéficiaires pourrait réellement faire évoluer leur
comportement.

Pesiome

YCnyrm B 06nacTu nuTaHua MmaTtepunun pe6e|-|Ka, CBA3aHHbI€ CO 3HAaHNAMUN N npaKTMKOﬁ nutaHusA, UHpgna

LUenb OueHUTb, HACKONBbKO MeponpuaTna B 06nacTi nuTaHus
maTepu 1 pebeHKa, MPOBOAVMbIE B PaMKax MHANCKON MPorpaMmbl
KOMMMEKCHOro 0OCNy»KMBaHNA eTelt B IHAWI, CBA3aHbI C yNyullieHViem
3HAHWI ¥ NPAKTVIKM MUTaHKA CPEAV KEHLLIMH, MOMyYaloLLMx nocobue.
MeTtopabl [1na npoBefeHna NepekpecTHOro TeneGoHHOro onpoca
MCMOMb30Banach MHOrOCTyNeHYaTas cxema Ciy4aliHoro otbopa
4400 6epeMeHHbIX KEeHLLMH U MaTepelt aeTeit B Bo3pacTe Ao
2 net. PecnoHpgeHTamm 6binn nosyvatenu nocobuii nporpammbl
13 11 wratos ViHauW. [Ina oUeHKM CBA3M MeXay AeATENbHOCTBIO B
pamMKax NMporpammbl 1 Mosy4YeHHbIMU COOBLIEHNAMI O MUTaHNUK,
[eATeNIbHOCTbIO B PaMKax MPOrpamMmmbl ¥ NPakTUKOW MUTaHWUA
MNCNONb30BaNNCh MHOTOMEPHbIE PEerpeccuoHHble MOAENN,
KOHTpOMpytoLme coumanbHo-gemorpadudeckine Gaktopsl. Takxe
oUeHMBanacb Aons oblen CBA3M C NPAKTUKOM NTaHWs, KoTopas
Hblna onocpefoBaHa COOOLEHNAMM O MUTAHUN.

Pesynbtatbl 113 110 perpeccroHHbIX MOAeNen npu aHanmse
YHUKaNbHbIX Nap 13 cemu Meponpuatuii 1 18 coobuieHnin o
nuTaHum 103 Nokasann CTaTUCTUYECKM 3HAUUMYIO MONOXKUTENBHYIO
CBA3b (MeavaHa oTHoweHnA puckos, OP: 1,14). [Ina meponpuaTtmi
1 [EBATU NPaKTUK B 06nacTy nutanua 39 13 54 aHanmsmpyemblx
nap 6biIM 3HaUMMO CBA3aHbl (MeaviaHa OP: 1,16). B oTHolleHnn 28
13 42 aHanM3npyembix nap MeponpuUATHiA 1 NPaKTVK B 0611acTh
nUTaHNA HabNAANOCh CTATUCTMYECKN 3HAUVMOE OrocpefoBaHve
yepe3 CoobLLEeHNA O MUTAHUN.

BbiBog lNonyueHvie ycnyr B pamkax nporpammbl Obi1o CBA3aHO C
ynyuLieHnem 3HaHUIA 1 NPaKTVKK B 061acTy NUTaHWA. YnyulleHne
MpPaKTUYeCKOMN AeATeNbHOCTY ObINO CTAaTUCTUYECKK ONOCpeaoBaHo
YyYLWEHNEM 3HAHWIA. DTV pe3ynbTaTbl CBUAETENbCTBYIOT O TOM, UTO
KpynHomacwTabHasa nporpamma B8 06aacTy NUTaHWA C akTVBHOM
KOHCYNbTaUMOHHOW COCTaBnAloLelt MoKeT CnocobCTBOBAThL
M3MeHeHWIo NOBEAEHVA NosyYaTenel Mocobui.

Resumen

Servicios de nutricion maternoinfantil asociados a conocimientos y practicas nutricionales en la India

Objetivo Evaluar si las actividades de nutricion maternoinfantil que se
ofrecen a través del plan de Servicios Integrados de Desarrollo Infantil
de la India se asocian a una mejora de los conocimientos y practicas
nutricionales de las mujeres beneficiarias.

Métodos Se utilizé un disefio de muestreo polietapico para seleccionar
aleatoriamente a 4400 mujeres embarazadas o madres de nifios
menores de 2 afios para una encuesta telefonica transversal. Las
encuestadas eran beneficiarias del plan de 11 estados de la India.
Se utilizaron modelos de regresion multivariante que controlaban
los factores sociodemogréficos para estimar la asociacion entre: las
actividades del plan y los mensajes sobre nutricién escuchados; y las
actividades del plan y las précticas de nutricion. También se calculd el
porcentaje de la asociacion total con las practicas nutricionales que
estaba mediada por los mensajes sobre nutricion.

20

Resultados Entre los 110 modelos de regresion que probaron pares
Unicos de siete actividades y 18 mensajes de nutricion, 103 mostraron
una relacién positiva estadisticamente significativa (mediana de Ia
razén deriesgo, RR: 1,14). En el caso de las actividades y nueve practicas
nutricionales, 39 de los 54 pares probados mostraron una relacion
significativa (mediana de la RR: 1,16). Se observé una mediacion
estadisticamente significativa a través de los mensajes de nutricién en
28 de los 42 pares evaluados de actividades y practicas de nutricion.

Conclusion La participacion en las actividades del plan se asocio a la
mejora de los conocimientos y las practicas en materia de nutricion. Las
mejoras en las practicas estuvieron mediadas estadisticamente por las
mejoras en los conocimientos. Estos resultados sugieren que un plan
de nutricién a gran escala con un fuerte componente de asesoramiento
podrfa cambiar con éxito los comportamientos de los beneficiarios.
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