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may meet 25–50 percent of the daily RDA for calories and
nutrients, depending on the food combinations.

> Given the large nutrient gaps among pregnant and
lactating women (PLW), significant household resources
are needed to meet their nutritional needs. Gender-sensitive
interventions that could help address inadequate intakes
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Key messages
> Food-based approaches reduce nutrient gaps through foods
that are consumed at meals, but snacking is usually not
explored as an eating occasion.

> A study carried out in Rajasthan in 2017 shows that foods
consumed through meals may meet 100 percent of the
Recommended Daily Allowance (RDA) but are 5.6 times
more expensive than snacks. Snacking 2–3 times per day

include food vouchers for milk and fruit, fortification
of roti flour and targeted supplementation during pregnancy
and lactation.

Background
Despite significant improvements during the past decade, maternal malnutrition remains a key public health problem in India.1 Maternal anemia prevalence is 50 percent,2 and 23 percent
of women are thin (body mass index < 18.5 kg/m²).1 Rajasthan
is one of India’s low-income states,3 with < 25 percent of women of reproductive age having completed 10 years of education
and 35 percent of women getting married before the age of 18.4
Early marriages (pregnancies) and lack of education are associated with low birth weight (< 2.5 kg),5 and almost 23 percent
of Rajasthani children are born with low birth weight.4 During
pregnancy and lactation, vulnerability to malnutrition increases
because of the higher nutrient needs of the fetus, the expansion
of the placenta and maternal tissues, and the physiological demands of milk production. These needs are particularly acute for
women living in rural areas, who remain active as farm workers
throughout pregnancy and lactation.
Food-based approaches to address maternal malnutrition
among PLW are popular because they build on and fit with habitual food patterns.6 In areas with strong gender inequities,
the challenge with any food-based recommendations is women’s access to food.7 Food access also depends on the level of
prestige or value assigned to the foods that are being promoted.8 Because most of the calories that are ingested are obtained
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Wives examine a storage box for storing snacks in their bedroom

through meals, the ‘default’ recommendation is to recommend
more foods at meals to bridge nutrient gaps. Rarely, however, do we critically examine snacking as another route. To this
end, the Children’s Investment Fund Foundation (CIFF), in cooperation with the Government of Rajasthan, commissioned a
mixed-methods study to examine the feasibility of food-based
approaches to support improved nutrient intakes among PLW.

“Rarely do we examine snacking
as another way to address maternal
malnutrition”
Methods
This mixed-methods study had two key objectives: first, to identify low-cost foods to fill nutrient gaps; and second, to assess
the cultural feasibility of food-based recommendations. IIHMR
University conducted the Optifood study to answer the first objective, while Sight and Life led the formative research study to
answer the second objective.
The Optifood study was applied to identify low-cost foods
that meet Indian RDAs for pregnant, lactating, and nonpreg-

nant, nonlactating women.9 An Optifood methodology consists
of dietary data (as 24-hour recall data) and food cost data.10
The Optifood software optimizes cost and nutrient requirements,
and retrieves an output that consists of a food list, frequency
and portion size.10 Given the gender inequities and food norms
of Rajasthani women in low-income communities, the Optifood
lists were further assessed for cultural feasibility through a formative research study (see Monterrosa,11 for further discussion).
Study area and sampling
The Optifood study relied on two rounds of household surveys:
one in the wet season and another in the dry season. Udaipur,
Baran and Barmer districts were sampled, and participants were
selected using random and probability proportional to size (PPS)
multi-stage sampling. In each district, 600 PLW over the age of
18 were sampled, along with 120 nonpregnant and nonlactating
women. The final sample size was 2,160 women.
During February and March 2017, data was collected for the
formative study among urban and rural women in the same three
districts as those in the Optifood study. We sampled 23 PLW
for in-depth interviews, eight women for full-day home observations, and participants for 12 focus group discussions: four
groups composed of PLW, four of husbands and four of moth-
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of the same foods at meals, (b) in addition to meals, what are
the other eating occasions, and (c) which of the Optifood foodbased recommendations are economically viable and culturally
appropriate? The formative research study methodology was
described in detail by Monterrosa.11

Focus group discussion among husbands about foods and
snack options for their wives

ers-in-law. The formative study also included a short validation
phase during which another round of focus group discussions, in
all three districts, was completed with PLW (n = 3), husbands (n
= 3) and mothers-in-law (n = 3).
Dietary assessment and market study
Dietary intake data were collected using a food frequency questionnaire and the 24-hour recall method in both of the rounds.
The qualitative food frequency questionnaire included 218 coded items (from 14 food groups) that were locally available, and
the frequency of consumption and seasonal availability were
noted for each food.
A survey of the market prices of foods, from both formal markets and informal stores, was also conducted using the standardized instrument ProPAN,12 and the average price was calculated
for every district.
Formative research study
This study specifically informed the feasibility of the Optifood
recommendations by asking: (a) are women allowed to eat more

Data analysis
Dietary intake data was entered using Microsoft Access. Using
the food composition table published by the Indian Council
of Medical Research (ICMR), foods were analyzed to extract
energy (kcal), protein (g), fat (g) and micronutrients. Median
intake (food serving size) and weekly frequency of foods and
food groups at meals for each target group were entered in
Optifood software, along with the average cost per 100 g of
an edible portion of each food item. The Optifood food list included foods that were eaten by more than 5 percent of the
women. Finally, all data were compared with RDAs suggested
by the ICMR.
Socioeconomic data were analyzed with SPSS 21 using bivariate cross tabulation, central tendency. The qualitative data
analysis has been described in detail elsewhere.11 Transcripts
underwent an in-depth textual analysis with a mix of predefined
and emergent codes based on an initial conceptual model of
food choice for women in Rajasthan.
Results and discussion
The participant profile is shown in Figure 1. Sixty percent of
women were aware of messages related to nutrition and breastfeeding. With regard to household decision-making, PLW’s participation in decision-making becomes prominent when their
husbands are involved: > 80 percent of women were involved
in decision-making in nuclear families, and about 50 percent in
joint families.
The 24-hour dietary recall revealed 114 foods were consumed
by the women. However, of these, only 46 were consumed by > 5

table 1: Comparison of nutrient gaps for lactating and pregnant women at different life stages and nonpregnant, nonlactating women*
Energy

Protein

Fat

Calcium

Iron

Zinc

Vitamin A

Vitamin C

(kcal)

(g)

(g)

(mg)

(mg)

(mg)

(µg)

(mg)

Lactating women (0–5 months)
Lactating women (6–11 months)
Lactating women (12–23 months)
Pregnant women (0–5 months)
Pregnant women (6–9 months)
Nonpregnant, nonlactating women
*

Gaps were calculated as (average intakes – RDA)/RDA, and are expressed as percentages; average intakes are for all three districts (Baran, Barmer and Udaipur)
and for each life stage 0–20% gap
21–40% gap
41–60% gap
61–80% gap
81–100% gap
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figure 1 : Sociodemographic summary of study participants
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percent of the participants and were included in the Optifood
analysis. The food lists, however, varied for each target group,
ranging from 29 foods for nonpregnant and nonlactating women to 41 foods for pregnant women (0–6 months). Cooking oils,
sugar, wheat flour, buffalo milk, onion, tomato, potato, buttermilk, garlic, cow milk, buffalo ghee and green gram beans were
the food items most widely consumed by all of the PLW. Current
average household expenditure on a PLW is INR30/day.
The nutrient gaps for PLW at each stage are presented in
Table 1. Nonpregnant, nonlactating women are shown for reference and demonstrate that significant gaps already exist at this
life stage, which are further compounded by the increased nutritional needs generated by pregnancy and lactation.
Food-based recommendations given by Optifood to close the
gaps, along with the quantities, are presented in Table 2, from
most to least expensive. The cost of a nutritionally adequate
diet was INR60–70/day/woman, about US$0.90–1.00, across
all life-stage groups. Not surprisingly, most of the foods were
ingredients found in dishes that are served at meals.

5,000

Median monthly
expenditure of a
household

“Mealtimes are not the ideal
eating occasions for improving
nutrient intakes”
Feasibility of foods recommended as meals
Data from qualitative research revealed that mealtimes are not
the most ideal occasions for improving nutrient intakes. “If she
is eating four times, then the other family members are also
eating four times. For that, you have to earn a lot.” The custom
of shared family meals is too strong in this context to support
dietary recommendations for the woman alone. Any mealbased recommendation for large families (more than five adult
members) would become prohibitively expensive if household
income is < INR344/day (US$5/day). We found that in general
women feel hungry, and do want to eat more food, but fear to do
so. Prevailing ideas of ‘eat too much and you are lazy,’ ‘selfish-
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table 2: Optifood food-based recommendations and costs to meet 100 percent of Indian Recommended Dietary Allowances
for pregnant and lactating women*
Recommendations for a pregnant woman (6–9 months)

Serving size (g or mL)

Cost in INR

Cost in US$

Six and a half servings of milk, buttermilk or curd
Four servings of cereals or millets

80.43

30.84

0.48

82.35

12.00

0.19

Four servings of vegetables

62.92

6.46

0.10

One serving of orange

180.00

5.14

0.08

Three servings of fats or oils

70.23

5.37

0.08

One and three-quarter servings of pulses

26.82

4.31

0.07

One egg three times a week

55.00

2.37

0.04

Two and a quarter servings of sugars

18.24

1.33

0.02

One serving of potato

101.00

1.21

0.02

69.03

1.08

Total cost per day

Recommendations for a lactating woman (0–5 months)

Serving size (g or mL)

Cost in INR

Cost in US$

Five servings of milk, buttermilk or curd

140.55

25.71

0.40

Four servings of cereals or millets

81.18

12.17

0.19

Three servings of fats or oils

19.78

9.74

0.15

Four servings of vegetables

60.87

6.00

0.09

One and a half servings of pulses

25.36

3.57

0.06

One serving of banana

120.00

3.13

0.05

One egg three times a week

54.20

2.33

0.04

One serving of nuts

6.13

1.33

0.02

One serving of potato

94.70

1.14

0.02

One serving of gond (edible gum)

9.80

0.99

0.02

One and a quarter servings of sugars or jaggery

24.05

0.76

0.01

66.87

1.05

Total cost per day
*

Data are presented for only the most nutritionally demanding life stages, and recommendations are per day unless otherwise indicated;
these diets do not meet the daily requirements for vitamins B₁₂ and A

ness’ and the mother-in-law stating ‘too many luxuries now for
PLW’ were quite prominent reasons for food restrictions. Fears
of miscarriage and complicated childbirth also scared women
into eating less.
Meal-based recommendations posed another barrier: the
kitchen was the domain of the mother-in-law, and starting the
stove required her permission. So, we explored other occasions
for improving nutrient intake, such as teatime and snack time,
because these occasions fit with prevailing ideas of how much
women could eat (see Monterrosa11). Snacks such as rabdi and
lassi (two fermented, milk-based beverages) and fruits consisted of foods that did not require cooking on a stove and were
accessible to all family members when purchased. Other eating
occasions were morning and afternoon tea,11 where morning tea
might be taken with a dry chapati leftover from the dinner meal.

“Optifood methodology revealed
that a low-cost diet was locally
available and acceptable”
In Table 3 , we show how we adapted Optifood recommendations for snacking, easy storage (in the couple’s bedroom) and
portability (carried on the PLW’s person in a small pouch). We
took the Optifood list and prioritized affordable non-meal items,
leaving out foods that are seasonal (e.g., green garbanzos). Next,
we selected foods with a high protein content and prioritized
‘low-status’ foods (roasted chickpeas and groundnuts). Last, we
adjusted down the frequency of consumption for lassi, butter-
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milk and biscuits, to keep in line with the food norms for women.
The average cost of our snack food suggestions was INR12/day
(US$0.17/day). For a pregnant woman in her last trimester, who
snacked 2–3 times per day, this would provide on average 270
kcal/day and 8 g protein/day.
Summary and reflections
Optifood methodology was extremely useful in revealing that a lowcost diet was locally available and acceptable to close most of the
nutrient gaps. Even though it was low-cost, it was far from affordable. The cost of a high-quality diet for women is about INR60–70/
day, and families were spending only half of this amount. A cash
incentive of INR30/day for pregnant women and INR40/day for
lactating women will help to improve the uptake of recommendations. However, to meet the nutritional needs of PLW, the actual
cash transfer investment would need to be higher, owing to the
strong meal-sharing culture and food norms for women.
The formative study revealed restrictive food norms for women. It is clear that social sanctions and permissions need to be
activated to support women to eat more food. Mothers-in-law
are more likely to support food-based recommendations if they
are affordable and fit the prevailing ideas of ‘do not over-eat,’
‘take food in small amounts’ and ‘abide by sanctioned eating
times.’ We have previously described the role of husbands in
supporting food access for their wives.11 While it is difficult to
overtly challenge prevailing gender norms on food access, we
can use the existing norms to support equity of food access for
women and normalize higher food consumption among social
influencers. The Government of Rajasthan, with support from
CIFF, is considering launching ‘Champion,’ a statewide behavior change communication campaign to motivate husbands and
mothers-in-law to encourage PLW to eat more and better.

“The Government of Rajasthan,
with support from CIFF, is considering
launching a campaign to motivate
husbands and mothers-in-law to
encourage PLW to eat more and better”
This research study also highlighted the significant nutrient
gaps among PLW, especially for those living in joint families.
While snacking might be culturally feasible, the promotion of
healthy snacks cannot close this nutrition gap. On the other
hand, a food-based intervention closes the nutrition gap, but
it is not culturally appropriate because of the gendered eating
practices. So, what to do in this scenario? We suggest that, in
addition to sensible snacking that is culturally appropriate, other practical food-based approaches that are gender-sensitive
might include: (a) mandatory fortification of roti flour (e.g., with
vitamins B₁₂ and A); (b) cash transfers or vouchers to support
the consumption of nutrient-rich foods that can be shared with
women, such as fruit and milk;13 and (c) vouchers for food supplements that are rich in fats including omega-3 fats.14 Other approaches would include the provision of multiple micronutrient
supplements during antenatal care and well-baby care to close
nutrient gaps among PLW.14
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table 3: Optifood food-based recommendations and their modifications based on the formative research study
Optifood food list recommendations

Snack food recommendations*

1. Rice flakes, biscuits, dry toast

1. One cup of tea with biscuits or dry toast or roti

2. Whole-wheat and chickpea flour roti (flatbread), sprouted

2. One handful of channa (chickpeas); enjoy them any way you prefer:

moong bean dal, sprouted legumes, green chickpea or boiled channa (chickpeas)

roasted or boiled, lightly salted or with jaggery

3. Roasted or soaked groundnut, sweet sesame ladoo (macaroon)

3. One handful of groundnuts

4. Paneer (cheese), doodh patti (tea with milk), kadhi (gravy made

4. One glass of milk (e.g., cow, buffalo)

of chickpea flour and yogurt), rabdi (homemade sweet condensed

5. One glass of your favorite lassi

milk), kache doodh ki lassi (water with milk mixed in a 2:1 ratio)

6. One glass of rabdi

5. Arbi (taro root), potato, tinda (Indian squash), tori ghia (sponge

7. One fruit (fresh)

gourd), brinjal (eggplant), sanjhane ki phalli (moringa drumstick),
kachri (cucumber), guarphali (green beans), peas, tomato
*

Consume 2–3 foods every day, between meals
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