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1. Introduction

As of 2019, India ranked 102™ of 133 countries in the Global Hunger Index
study of food insecurity [1]. The World Food Programme estimates that 25% of

the world’s undernourished population lives in India [2]. Due to socio-cultural
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barriers, women and girls form much of the Indian population lacking food and
nutrition security [3]. Food allocation at the household level in South Asia is of-
ten determined by relative differences in household members’ income, bargain-
ing power, food behaviors, social status, and interpersonal relationships [4], each
of which results in females being disadvantaged and experiencing food insecurity.

Research shows that there is also an association between female empower-
ment, household decision-making power and autonomy, and nutritional sta-
tus of a mother and her children [5] [6] [7] [8] [9]. Mothers that lack deci-
sion-making power/autonomy have an increased risk of their children being
stunted [6] [9] [10]. In addition, an association has been seen between female
mobility, paid labor and control over income, assets, and resources (financial
autonomy), and the nutritional status of both a mother and her children [6].
Specifically, a study from Andhra Pradesh, India found that women with higher
autonomy, which included greater access to money and freedom of mobility,
were significantly less likely to have a malnourished child [11]. Another study
from India found mother’s physical and financial autonomy to be significantly
associated with child nutrition outcomes, with more autonomy resulting in bet-
ter nutrition [9]. In general, women in South Asia have lower empowerment
status and less decision-making power than women in Sub-Saharan Africa [12].

Rajasthan is one of India’s poorest states [13]. Here, women face poor health
outcomes and increased restraints due to their gender, often at levels worse than
the national average. In Rajasthan, women’s empowerment status falls below the
national average at 0.4, compared to the national average of 0.5 (score from the
Gender Empowerment Index, with 0 being the worst score and 1 being the best)
[14]. Thirty-nine percent of children under five in Rajasthan are stunted, and
46% of women in the state suffer from anemia [15]. Additionally, only 25% of
married women make decisions about their own healthcare and only 35% of
women participate in the workforce [14]. The child sex ratio in Rajasthan is one
of the nation’s lowest, with only 888 girls for every 1000 boys [16].

The Rajasthan Nutrition Project (RNP) was designed to address the high pre-
valence of undernutrition and the low empowerment status of women and girls
in Rajasthan. Building on existing women’s self-help groups (SHGs) that seek to
improve the livelihoods of women, the project sought to provide vital health and
nutrition knowledge, increase budgeting and planning skills, improve gender
awareness and linkages to nutrition-related services, and advocate for improved
health service delivery. The goals of the project were threefold: 1) To improve
knowledge, behaviors, and access to local nutrition-related services for women,
adolescent girls, and young children; 2) To facilitate dialogue that will lead to
increased women’s empowerment and more gender-equitable resource man-
agement and food distribution within the household; and 3) To improve wom-
en’s financial literacy, resource management ability, and skills related to plan-
ning for better household nutrition.

The present paper seeks to evaluate changes to dietary habits and nutrition
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resulting from the RNP. In addition, this paper will determine whether the RNP
led to changes in indicators of gender equality, female autonomy, and empo-
werment, such as social norms, intra-household decision-making dynamics, fe-

male mobility, and domestic violence.

2. Methods

2.1. The Intervention

In order to meet the goals of the RNP, five strategies were utilized, each of
which built upon existing SHGs in Rajasthan’s southern districts of Sirohi and
Banswara. The five strategies are as follows: 1) Community nutrition advocates
(CNAs) and nutrition education; 2) Agricultural extension support; 3) Gender
dialogues; 4) Linkages to nutrition and health services; and 5) Savings and in-
come generation. Each of these strategies is outlined in further detail in Figure
1. In total, the RNP reached 8131 SHG members, and trained and engaged 1280
CNAs.

2.2. Survey Study Design, Procedure, and Sample

This study consisted of a pre-and post-survey of females who were either preg-
nant or had a child under the age of two. The baseline assessment was conducted
from May to June 2015 with a sample of 403 women that belonged to the SHGs

in the districts of Banswara and Sirohi in Rajasthan (see Figure 2). A simple

representative random sample was applied and stratified to ensure that at least

Figure 1. Key strategies of the Rajasthan Nutrition Project (RNP).
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Figure 2. Map of Rajasthan showing study areas.

20% of the sample was currently pregnant. Pregnant women and women who
could be lactating were targeted for the survey in order to detect changes in key
variables related to breastfeeding and infant/child feeding. Figure 3 provides
additional details about the selection process for study participants. The districts
of Banswara and Sirohi in Rajasthan were chosen as the study areas based on the
locations of the project’s two implementing partners, Vaagdhara and Pradan.

The endline assessment was conducted from March-April 2017 with 470
women participating. Of those participants, 409 were members of the SHG and
61 were CNAs; 82% of the samples at endline were also participants at baseline.
When an original participant was unable to participate in the endline assess-
ment, they were substituted with a woman who fit the criteria set at baseline,
meaning she had to be a mother with a child less than 2 years of age or be preg-
nant. When possible, the new participant was randomly selected from the same
group from which the original respondent came.

The present study is part of a broader project that also includes a qualitative
assessment of the RNP and an analysis of additional quantitative measures.
These results are not presented in the present study, but are available in Gray et
al [17].

2.3. Survey Measurement

Respondents answered questions about demographics, including age, number of

years with the SHGs, religion, caste/tribe, marital status, and number, age, and
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Figure 3. Study sample frame.

gender of children. Household poverty level was assessed with the India Progress
out of Poverty Index (PPI) Scorecard developed by the Grameen Foundation
[18] and a set of health indicators previously tested for use with microfinance
institutions [19]. These indicators include measures of food security, a coping
strategies index [20], a dietary diversity index [21], nutrition, sanitation and safe
water, curative care, household decision-making, use of Integrated Child Devel-
opment Scheme (ICDS) services, and breastfeeding and infant/child feeding.
Questions were also asked about social norms, mobility, and attitudes towards
and experiences with domestic violence. The target values used in this study
were those outlined in the National Family and Health Survey (NFHS-4) [22].

2.4. Statistical Analysis

Statistical tests were run in SAS (Statistical Analysis Software) 9.4 to obtain fre-
quencies, percentages, and means for demographic questions and to compare
key variables of interest to other variables using t-tests and chi-square tests.

The present paper specifically assessed indicators related to nutrition out-

comes and gender equality and empowerment, including those related to social
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norms, household decision-making, female mobility, and domestic violence,

among others.

3. Results

The average age of endline participants was 29 years old (Table 1). Similar to
baseline, the majority of the endline sample were Hindu (91.1%), tribal (91.5%),
and married (97.7%). Eighty-six percent of participants had a child less than two
years of age, and 18.1% of participants were pregnant at the time of the survey.
There was an average of 3 children per mother (1.70 girls and 1.46 boys per
mother on average).

All nutrition-related targets of the RNP were met or exceeded over the course
of the intervention (Table 2). Notably, the percentage of babies who were
breastfed within one hour of birth, the percentage of mothers who were consi-

dered food secure, and the percentage of children with diarrhea that utilized oral

Table 1. Demographics.

Baseline Endline
Variable
% Mean % Mean
Age - 27 - 29
Years with SHG - 2.4 - 1.91 (4.5)*
Religion
Hindu 99.75 - 91.10 -
Muslim 0.25 - 0.40 -
Christian - - 8.50 -
Caste or Tribe
Caste 9.18 - 8.10 -
Tribe 90.82 - 91.50 -
No Caste/Tribe - - 0.40 -
Marital Status
Single 1.49 - 0.90 -
Married 96.53 - 97.70 -
Separated/Divorced 0.25 - - -
Remarried 1.74 - - -
Widow - - 1.40 -
Children < 2 years old 94.43 - 86.00 -
Number of children - 3.21 - 3.16
Number of Girls - 1.72 - 1.70
Number of Boys - 1.55 - 1.46
Age of Youngest Child - 1.09 - 1.02
Pregnancy at Time of Survey 21.09 - 18.10 -

*It is believed that respondents interpreted this question as length of time participating in the health
projects and not in a SHG. Therefore, the majority of respondents used 2015 as the reference point (the
year RNP began) instead of the year they mentioned at baseline. If the year respondents mentioned at base-
line were instead used as a reference point, the average length of membership in the SHG would be ap-
proximately 4.5 years.
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Table 2. RNP targets, baseline and endline values.

Variable Baseline % Endline %
Breastfed within 1 hour of birth 47.1 82.7*
Exclusively breastfed for first 6 months 27.1 36.2%
Had a child with diarrhea who used ORS 34.1 84.2%
Food secure 21.1 52.6*
Utilized ICDS services in the last 12 months 60.6 92.7*

*Indicates statistically significant at p < 0.05.

Table 3. Poverty and food security status.

Variable Baseline % Endline %
Live below IPL* $1.25/day 44.7 53.8
Live below IPL* $2.50/day 82.4 85.5
Live below National Poverty Line 36.7 45.7
Child Food Security
Secure 23.33 52.80**
Insecure 76.67 47.20

Female Head of Household Food Security
Secure 21.09 52.60**
Insecure 78.91 47.40

*IPL = International Poverty Line. **Indicates statistically significant at p < 0.05.

rehydration salts (ORS) approximately doubled over the course of the interven-
tion.

Table 3 shows changes to poverty and food security status from baseline to
endline. Notably, the percentage of children who were considered food secure
increased from 23.3% to 52.8%, and the percentage of female heads of house-
holds who were food secure increased from 21.1% to 52.6%.

Significant improvements related to household decision-making, communica-
tion, and mobility were seen as a result of the RNP (Table 4). Decisions about
food purchases when both the husband and wife made decisions together in-
creased from 24.8% to 48.7%. At the same time, decisions about food purchases
made only by the wife decreased from 19.6% to 8.8%, and those made only by
the husband decreased from 36.7% to 18.3%. Each of these changes was statisti-
cally significant.

Women’s decision-making power in relation to how much food to serve to
family members also increased, with the wife making the decision alone in-
creasing from 40.5% to 66.3%, and both spouses making the decision together
increasing from 11.7% to 18.8%. Additionally, the proportion of husbands mak-
ing the sole decision about how much food to serve to family members de-

creased from 30.8% to 3.2%. Each of these changes was statistically significant.

DOI: 10.4236/health.2021.132017

194 Health


https://doi.org/10.4236/health.2021.132017

L. M. Belvedere et al.

Table 4. Household decision-making, communication and mobility.

Variable Baseline % Endline %

Decisions about food purchases

Wife decision 19.6 8.8*

Husband decision 36.7 18.3*
Both 24.8 48.7*
Someone else 18.6 24.2%

Decisions about how much food to serve to family members

Wife decision 40.5 66.3*
Husband decision 30.8 3.2%
Both 11.7 18.8*
Someone else 17.1 11.1*

Decision on how money is spent

Wife decision 5.2 14.9*
Husband decision 71.2 15.9%
Both 23.6 51.1*
Someone else 0.0 18.1*

Decision on whether she seeks healthcare for herself

Wife decision 3.5 8.6*
Husband decision 69.5 28.4*
Both 27.1 55.3*
Someone else 0.0 7.7%

Decision on whether she can visit family or friends

Wife decision 4.2 10.0*
Husband decision 63.8 25.2%
Both 32.0 51.6*
Someone else 0.0 13.0*

Have unrestricted access to income

Yes 69.4 70.9
Spoke to husband in past 6 months regarding food needs 71.2 78.5%
Spend money most of the time without discussing with husband first 27.5 323
Mobility

Can go to market alone 28.3 73.1*
Can go to health facility alone 23.3 62.1%
Can visit friends or family within the village alone 37.7 62.8%
Can visit friends or family outside of the village alone 11.9 40.1%

*Indicates statistically significant at p < 0.05.

Female decision making power also increased in relation to how money is
spent (wife alone from 5.2% to 14.9%; both spouses from 23.6% to 51.1%; hus-

band alone from 71.2% to 15.9%), whether or not she seeks health care for her-
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self (wife alone from 3.5% to 8.6%; both spouses from 27.1% to 55.3%; husband
alone from 69.5% to 28.4%), and whether she can visit family or friends (wife
alone from 4.2% to 10.0%; both spouses from 32.0% to 51.6%; and husband
alone from 63.8% to 25.2%). Each of these changes was statistically significant.

Women also experienced statistically significant increases in mobility (ie,
being allowed to travel to places alone without a spouse or another escort). Par-
ticipants reported experiences in being able to go to the market alone (28.3% to
73.1%), a health facility alone (23.3% to 62.1%), visiting friends or family within
the village alone (37.7% to 62.8%), and visiting friends or family outside of the
village alone (11.9% to 40.1%).

Improvements were seen in all indicators related to attitudes and domestic vi-
olence (Table 5). Notably, the percentage of women who felt very confident that
they could afford nutritious foods increased from 15.4% to 33.3% and the per-
centage of women who felt somewhat confident that they could afford nutrition
foods increased from 38.7% to 52.8%.

Additionally, the percentage of women who felt that a husband was justified
in hitting his wife decreased from 20.1% to 2.2%. Lastly, the percentage of
women who were afraid of their husband most of the time decreased from 17.4%
to 4.6%, and those who were afraid of their husband some of the time decreased
from 75.4% to 64.5%.

4. Discussion

The purpose of this study was to evaluate whether the RNP led to changes in 1)
dietary habits and nutrition, and 2) indicators of gender equality, female au-
tonomy, and empowerment, including social norms, intra-household deci-
sion-making dynamics, female mobility, and domestic violence. Results of the
present study indicate that the RNP is a potentially effective intervention. Dieta-

ry habits and nutrition improved between the baseline and endline assessments

Table 5. Attitudes and domestic violence.

Variable Baseline %  Endline %
Feels very confident that she can afford nutritious foods 15.4 33.3*
Feels somewhat confident that she can afford nutritious foods 38.7 52.8*
Felt very hopefully in the past year 25.6 66.5*
Felt somewhat hopeful in the past year 59.8 31.5%
Feels very satisfied with the life she leads 9.7 28.6*
Feels somewhat satisfied with the life she leads 52.1 62.8*
Feels a husband is justified in hitting or beating his wife 20.1 2.2%
In the last 12 months, was afraid of husband/partner most of the time 17.4 4.6
In the last 12 months, was afraid of husband/partner some of the
time 75.4 64.5*
*Indicates statistically significant at p < 0.05.
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of the RNP, as did several indicators of gender equality, female autonomy, and
empowerment.

Both the percentage of babies who were breastfed within one hour of birth
and the percentage of babies who were exclusively breastfed for the first six
months increased significantly over the course of the intervention. In addition,
significant improvements to female autonomy and decision-making power were
seen as a result of the RNP. While this study did not assess the direct relation-
ship between female autonomy and breastfeeding outcomes, previous studies on
breastfeeding in India suggest there is a relationship, which could explain the
results of the present study. Benedict et al [23] found that there was an associa-
tion between low decision - making autonomy and suboptimal early initiation of
breastfeeding in India and Pakistan. A review by Sharma & Byrne [24] found
that lack of mother’s involvement in decision-making contributes to not initiat-
ing breastfeeding within one hour of birth. Bose [25] found that increases in
women’s autonomy were associated with increases in breastfeeding. Shroff ef al.
[26] found that maternal financial autonomy was significantly associated with
exclusive breastfeeding among infants 3 - 5 months of age. In addition, a syste-
matic review conducted by Carlson ef al [5] strongly suggested that improving
women’s autonomy is an essential step towards improving children’s nutritional
status. However, Rajaram et al [27] found a statistically insignificant association
between women’s autonomy and child nutritional outcome.

Both the percentage of children and the percentage of mothers who were con-
sidered food secure improved significantly over the course of the intervention,
suggesting the effectiveness of comprehensive, multi-faceted nutrition interven-
tions similar to the RNP. The RNP included interventions to improve measures
of both female empowerment and female nutritional knowledge. A review by
Pandey et al. [28] suggests that female empowerment and nutrition knowledge
are both crucial for improving nutritional outcomes in South Asia. Another re-
view by Kumar et al [29] concluded that women’s groups that target multiple
determinants of undernutrition, such as the SHG included in the RNP, are likely
useful tools for nutrition change in South Asia. Other studies on the relationship
between autonomy and the nutritional status of children have had mixed results.
A systematic review conducted by Cunningham et a/ [30] found that there was a
general association between women’s empowerment in the household and child
nutritional status in South Asia; but, the authors noted that the mixed results
seen in some studies could be due to differences in study settings, population
characteristics, and methods used to measure women’s empowerment. Despite
study limitations, the results of a systematic review by Carlson et al [5] strongly
suggest a relationship between maternal autonomy and child nutritional status.

Significant improvements related to household decision-making, communica-
tion, and mobility were seen as a result of the RNP, suggesting that the RNP was
generally successful at increasing female autonomy. In regards to household de-

cision-making, there were statistically significant increases in whether or not a

DOI: 10.4236/health.2021.132017

197 Health


https://doi.org/10.4236/health.2021.132017

L. M. Belvedere et al.

woman seeks health care for herself. These findings are consistent with the find-
ings of previous studies. Lamichhane [31] found that women’s decision-making
autonomy regarding their own health care and control over earnings were sig-
nificantly associated with maternal health care service utilization in Nepal. In
addition, Adhikari [32] found that women’s autonomy was significantly asso-
ciated with use of maternal health care services in Nepal. Wado et al [33] found
that women’s autonomy was significantly associated with use of contraception
and use of antenatal care in Ethiopia. A systematic review conducted by Osamor
et al. [34] demonstrated a link between women’s autonomy and health care deci-
sion-making (e.g. use of general health care services, pregnancy care services,
and contraception). Similar to the present study, researchers used various indi-
cators, including household decision-making, control over finances, mobility,
and freedom from violence, to measure women’s autonomy.

Another aspect of household decision-making is control of finances, in
relation to both general spending and specific spending on food. For both meas-
ures, the percentage of women making decisions related to finances either alone
or in partnership with their husbands rose significantly as a result of the RNP,
while the proportion of men making financial decisions alone decreased signifi-
cantly. These findings could explain other results of the RNP, such as improve-
ments to food security, of both the mothers and their children. A review by
Taukobong et al [6] found that female control over income, assets and/or re-
sources was a significant predictor of the nutritional status of mothers and
children; the majority of studies included in the review related to nutrition were
based in South Asia. Another study by Rahman et al [35] found that maternal
household decision-making autonomy, including the ability to make household
purchases independently or in partnership with another person (e.g., husband),
was a predictor of child nutrition outcomes in Bangladesh. Chatterjee & Dubey
[9] also found that female financial autonomy was significantly associated with
child nutrition outcomes, including stunting, in India. If a woman is allowed to
purchase foods for her family on a daily basis, then she likely has fair amount of
control over her children’s diet and resource allocation, leading to better nutrition
outcomes.

All indicators related to mobility improved significantly over the course of the
intervention. As a result of the RNP, there was a significant increase in the per-
centage of women who reported that they could travel places alone (e.g., to
market, to health facility, to visit friends of family within the village, or to visit
friends or family outside of the village). This finding may also explain results of
the RNP related to food security and nutrition. A review conducted by Tauko-
bong et al [6] found strong, positive relationships between mobility and several
outcomes, including nutrition, family planning, and maternal, newborn, and
child health. A study conducted in India by Shome et al [36] found that mater-
nal mobility and financial independence were significantly associated with infant

birth weight. Anwar ef al [37] found that women’s autonomy (as measured by
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freedom of movement, age at marriage, access to resources, communication with
husband, and freedom from domestic violence) was related to their role in
household decision making in Pakistan. After controlling for mother’s educa-
tion, Chatterjee & Dubey [9] found that maternal mobility and financial inde-
pendence were related to child nutrition. However, a study by Bhagowalia et al
[38] found that mobility did not directly improve child nutritional status. De-
spite this finding, the authors explain that mobility could be associated with
other child outcomes that were not explored in the study.

Finally, improvements were seen in all indicators related to attitudes and do-
mestic violence. The RNP resulted in a significant decrease in the percentage of
women who were accepting of domestic violence, were afraid of their husband
some of the time, or were afraid of their husband most of the time. These find-
ings suggest that the RNP led to improvements in familial relations. This is im-
portant, as research has shown that there is a possible link between experiencing
or condoning domestic violence and maternal and child nutrition outcomes. A
study from a state in South India by Sethuraman et al [39] found that a mothers’
experience of violence disempowers them and undermines their own and their
children’s nutritional status. Another study by Bhagowalia et a/ [38] found that
a women’s condoning of domestic violence increases the odds that her child is
stunted. However, the review by Taukobong et al [6] found mixed results on the
impact of domestic violence on nutrition outcomes in South Asia. One explana-
tion offered for a non-significant relationship is the normative nature of violence

experienced and thus accepted by women in many parts of India.

5. Limitations

The authors acknowledge some of the challenges associated with an approach
like the RNP, such as managing multiple program components simultaneously
and ensuring the quality of all those components. While integrated approaches
are gaining in popularity and the evidence is growing that demonstrates the im-
portance of comprehensive poverty-alleviation programs, the provision of mul-
ti-pronged programs can result in certain components of the program taking
longer to get started or being more limited in scope than other components. For
example, male engagement in the RNP was much more limited than anticipated.
In addition, all program components were not always implemented by the same
people and therefore coordination of multiple efforts had to be carefully moni-
tored to ensure the intensity and quality of implementation occurs as antic-
ipated. This was accomplished through setting outcome targets prior to program
implementation, which ensured the implementing teams stayed focused on im-
proving prioritized outcomes of interest, such as outcomes in food security and
improved breastfeeding rates. Future implementation of the RNP in other set-
tings must consider these challenges.

Although this study is a robust observational study with a large sample size,
the RNP lacked a comparison group, meaning that the effectiveness of the RNP
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intervention must be considered within this context. Given this, the changes
measured in knowledge, behaviors, and attitudes cannot be interpreted as being
caused by the RNP, but rather are only suggestive of the possible impacts a project
like this could achieve. Future projects should consider randomizing participants
to intervention and control groups to better assess the effectiveness of the RNP.

It is also important to note that the effectiveness of the gender component of
the RNP cannot be fully attributed to the RNP due to the occurrence of other
social norm change interventions occurring concurrently, such as village meet-
ings where men were invited to learn from the SHGs and general engagement of
the study communities around gender issues. Thus, the effectiveness of the
gender component of this project is likely subject to factors beyond the RNP it-
self, such as the legacy of the SHG movement and additional community in-
volvement in SHG activities.

The RNP only measured female autonomy and decision-making power from
the women’s perspective, which could lead to an over- or under-estimation of
the actual agency she has. Prior research indicates that there is often a difference
between the decisions women delegate to themselves or perceive their have con-
trol over and the decisions their husbands or society actually delegate to them
[40]. Future research should include men in evaluations of female autonomy and

intra-household decision-making to better understand changes in this area.

6. Conclusions

Despite the study’s limitations, the changes that occurred between baseline and
endline are promising and indicate that the RNP is an intervention that warrants
further exploration. Dietary habits and nutrition improved between the baseline
and endline assessments of the RNP, as did several indicators of gender equality,
female autonomy, and empowerment. These results indicate that the RNP is a
potentially effective intervention.

Further research on the association between female autonomy and nutrition
outcomes, as a result of the RNP, may be warranted. While the RNP led to sig-
nificant improvements in several indicators of nutrition and female autonomy,
the present study did not assess the association between those indicators of nu-
trition and female autonomy. Additional research is needed to determine if im-
provements to nutrition stemmed from increased female autonomy, or if better
nutrition outcomes occurred independently of autonomy variables. Additional
research is also needed to determine if the RNP would be equally as effective in
other regions of India, or even in populations outside of India.

Overall, the RNP is a promising intervention for improving nutrition and fe-
male autonomy in Rajasthan, India that should be considered for implementa-

tion in other communities in Rajasthan.
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