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Abstract
Background: It is widely considered that women have less diverse diets than other household
members. However, it has been challenging to establish this empirically since women’s diet diversity is
measured differently from that of other household members.
Objective: In this article, we compare women’s dietary diversity with that of their respective
households and thereby generate a measure of “dietary gap.”
Methods: We measure women’s “dietary gap” by using the difference of homogenized household and
woman dietary scores (using the same scales). This is done using primary data on 3600 households
from 4 districts in India. Additionally, we show the robustness of our results to variations in scale and
recall periods used to construct the diet diversity scores.
Results: Mean difference tests indicate that women consistently consume 0.1 to 0.5 fewer food
groups relative to other household members, with the results being statistically significant at the 1%
level. The food groups driving this dietary gap are nonstaples like Vitamin A-rich fruits and vegetables,
meat/fish/poultry, and dairy.
Conclusions: Results point toward the discrimination faced by women in the variety of the food
consumed, the importance of considering comparability in creating indices of diet diversity, and the
need to collect more detailed information on diets. To our knowledge, this is one of the first studies to
examine dietary discrimination faced by women using common scales.
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Introduction

The intake of a diverse set of foods has been iden-

tified as an immediate cause of improved nutri-

tional outcomes in women and children.1 One of

the most common indicators used to assess the

diversity of diets is the Dietary Diversity Score

(DDS), which is typically computed as a count of

the number of food groups consumed by an indi-

vidual or household over a given reference period.

In this article, we probe differences in diversity in
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the diets consumed by women and other family

members in rural India, for which we use primary

data collected from 3600 households across 3

states in India. In doing so we empirically test the

commonly held belief that women’s diets in India

are less diverse (and potentially less nutritious) as

compared to the diet of other household members.

Also, in the process, we address issues related to

the measurement of DDS and how they can be

used for comparisons.

In this analysis, we restrict our attention to 2

types of DDS measures that are predominant in

the literature: the Minimum Dietary Diversity–

Women (MDDW) and the Household Dietary

Diversity Score (HDDS). Minimum dietary

diversity–women is based on the number of food

groups consumed in the past 24 hours out of a

total of 10 food groups,2 while the HDDS is

based on 11 food groups.3 The food groups

involved in these calculations are listed in

Table 1. Leroy et al4 provide a summary of the

motivation (and intended uses) behind the cre-

ation of these different sets of food group classi-

fications. In general, DDSs have been

conceptualized as indicators of food access.4-6

While the MDDW has been validated to reflect

nutrient adequacy (which reflects diet quality) in

women of reproductive age-group, the HDDS

has been validated as an indicator for a house-

hold’s economic access to dietary energy/higher

kilocalories.4 In contrast, Coates5 suggests that

both can be used as measures of nutrient

adequacy/quality, while Leroy et al4 highlight

the traditional distinction between the HDDS

and MDDW with respective to diet quality. The

MDDW in its original form is meant to be con-

structed as a binary variable. We however use

the 10 food groups to construct a continuous

score. To make this distinction between the bin-

ary and continuous score clearer, we refer to the

latter as the Women’s Dietary Diversity Score

(note 1) (WDDS) in the rest of the article.

A key issue in comparing diets of women with

other household members is that diet diversity for

these 2 groups are measured based on different sets

of food group classifications. The household diver-

sity (HDDS) is measured on a scale containing 11

food groups, whereas WDDS is measured based on

10 food groups. In their original form, any differ-

ences in DDS between women and households

could represent—(1) differences in the scales of

the 2 measures, and/or (2) actual differences in the

dietary intake of women viz-a-viz their house-

holds. This makes it challenging to directly com-

pare the two to make meaningful inferences about

gender differences in diets within the household.

To overcome this issue, we homogenize the

scale(s) used to compute the DDSs for women and

households in order to be able to draw inferences

about gender disparities in diets. Using the same

scale for both the groups involves constructing

both the women’s and household’s DDSs using

either the WDDS definition (10 food groups)

and/or using the HDDS definition (11 food

Table 1. Food Groups Included in Dietary Diversity Scores for Women and Households.

Food groups for Minimum Dietary Diversity for Women Food groups for Household Diet Diversity Score

1. Grains, white roots and tubers, and plantains 1. Cereals
2. Pulses (beans, peas, and lentils) 2. Root and tubers
3. Nuts and seeds 3. Pulses/legumes/nuts
4. Dairy 4. Milk and milk products
5. Meat, poultry, and fish 5. Meata

6. Eggs 6. Fish/seafooda

7. Dark green leafy vegetables 7. Eggs
8. Other vitamin A-rich fruits and vegetables 8. Vegetables
9. Other vegetables 9. Fruits

10. Other fruits 10. Oil/fats
11. Sweets
12. Spices/ beverages

aCombined together for the purpose of this study.
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groups), and making comparisons across them

within the same definition.

Although an uncommon practice in the litera-

ture, this approach has been adopted in a few

recent studies. Koppmair et al7 use the 12 food

groups of the HDDS to construct DDSs not just

for the household but also for women and chil-

dren in Malawi. They find a significant associa-

tion between these DDS and both, the number of

food groups produced as well as household mar-

ket access. Jones8 computes the HDDS based on

the 10 food groups specified in the MDDW and

finds a significant association between on-farm

species richness and household dietary diversity

in Malawi. However, to the best of our knowl-

edge, we are not aware of any study that homo-

genizes the scales for DDS calculation for 2

groups (women and households) in order to ana-

lyze dietary gaps between them. It is important to

note that in our use of the common scales we

make no assumptions about the efficacy of the

10-point scale in reflecting the dietary quality at

the household level (as in Jones8) nor do we claim

that the 12-point scale reflects dietary quality of

women (as in Koppmair et al7). We also do not

compare the results from the 2 scales to ascertain

which one “better reflects dietary diversity,”

something that has been flagged as an issue.9 In

this study, the homogenous scales are simply cre-

ated to compare the dietary diversity of women

with that of their other household members.

Our results indicate that on average women

consume 0.1 to 0.5 fewer food groups as com-

pared to other household members. These differ-

ences are primarily focused in more nutritious

food groups (like pulses, green-leafy vegetables,

fruits, and dairy). We also find that the results are

similar across the 3 states (Uttar Pradesh, Bihar,

and Orissa) in our sample, thus pointing toward a

“universality” in this stylized fact. Our findings

are robust to changes in the statistical procedure

used, variations in the scale of the diet diversity

measure and to altering the recall period used in

constructing DDS. Additionally, we note that

since our analysis focuses solely on the difference

in diet diversity at the extensive margin (ie, dif-

ferences in food groups consumed), our results

are potentially a lower bound of the discrimina-

tion faced by Indian women. Differences in the

intensive margin of food consumption (quantities

of different foods that are consumed) are beyond

the scope of this analysis, and represent a poten-

tial avenue of future research.

Our study makes the following contributions to

the literature. First, we provide a detailed assess-

ment of diet diversity among women and house-

holds in rural India. This part of the analysis

contributes to the scant quantitative evidence on

diet diversity in India (as compared to other geo-

graphies)—which is evidenced by the fact that only

3 out of 45 recent meta-analyses on dietary diver-

sity were based on India.10 This is especially critical

given the high rates of undernutrition in India, espe-

cially among women—nearly 55% women in rural

India are anemic and another 30% are underweight

as characterized by low body mass index.11 Second,

we collect (and use) primary data on dietary con-

sumption for both, women and households sepa-

rately, which allows for accurate inference for

both of these groups. Very few studies have com-

puted DDS for both women and household using

the same data set, especially in the Indian context

(with the only exception being Padmaja

et al12)Third, to our knowledge this is the first study

to use detailed primary data to provide empirical

evidence of the dietary gap faced by Indian women

(especially in rural areas). Its importance is magni-

fied in a context like India, due to the critical role of

women in cooking and feeding practices.13-16 Addi-

tionally, by studying the disadvantages that Indian

women face with respect to diet diversity, we add to

the documented evidence of similar challenges

faced by them in other socioeconomic out-

comes.17-20 Fourth, we develop and implement a

novel measure of dietary gap between women and

other household members, which makes a metho-

dological contribution on the use of DDSs as a

measure for “differences” in diet diversity of 2 dis-

tinct respondent groups.

Methods

Sample and Data Collection

This article uses primary data that was collected as

part of a baseline survey designed and implemen-

ted by the program on Technical Assistance and

Research for Indian Nutrition and Agriculture
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(TARINA) in India. The TARINA program, led by

the Tata-Cornell Institute of Agriculture and Nutri-

tion at Cornell University, is a consortium of

research organizations and field-level develop-

ment organizations that are working toward the

design, promotion, and evaluation of nutrition-

sensitive food interventions in 4 districts of India:

Munger (Bihar), Maharajganj (Uttar Pradesh or

UP), Kalahandi (Odisha), and Kandhamal (Odi-

sha). The TARINA Baseline Survey was imple-

mented across a total of 3600 households in 120

villages. A 2-step sampling strategy was followed.

In the first step, based on population size and the

geographical areas in which the partner organiza-

tions operated, 30 villages were selected in each

district. In the second step, 30 households per vil-

lage were selected randomly. This random selec-

tion of households was done after a census of all

households was conducted within each of the

selected villages (from step one). Within each

household an index man and index woman were

identified as the main respondents for the survey.

The survey was divided into 2 parts, depending

on the type of information being collected and the

person who would be most likely to provide accu-

rate responses. In the first part, the index male

was asked questions related to household demo-

graphics, socioeconomic status, agricultural crop-

ping practices, land use, and livestock ownership.

The second part was administered to the index

woman who was asked questions related to food

access, Infant and Young Child Feeding prac-

tices, Water Sanitation and Hygiene, group mem-

bership, and empowerment in agriculture. The

women were also administered a module on indi-

vidual and household-level dietary intake over the

past 24 hours and frequency of food intake over

the past 7 days. In addition to the household and

individual-level data, the TARINA baseline sur-

vey also collected a host of village-level indica-

tors on demography; presence and access to

government services like health, education, Pub-

lic Distribution System; and market-access

indices like distance and time to market. Data

collection took place between January 2017 and

May 2017. The study was approved by the Insti-

tutional Review Board at Cornell University.

Informed consent was obtained from each

respondent and recorded electronically.

Construction of Women’s Dietary Gap

For this study, data on dietary intake in the past

24 hours (and 7 days) was collected at the indi-

vidual (woman) and household level using a list of

foods that are commonly consumed in the districts

within our sample. This list was created based on

information that the study team gathered from

secondary sources, and via a pilot study (pretest-

ing) and focus group discussion with community

members and key stakeholders in the program

locations. Here, care was taken so as to make the

list as exhaustive as possible, in order to capture

all food items related to the food groups that are

included in the WDDS and HDDS definitions of

dietary diversity. This process led to a final tally

of 37 food items. For each of these 37 food items,

the survey recorded information about whether or

not it was consumed by (a) the index woman (note

2) and (b) by any other member of the household

in the past 24 hours (7 days). The WDDS and

HDDS was calculated as the sum of the food

groups consumed (Table 1) in the past 24 hours

by the woman and household, respectively.

Typically, the 10-point WDDS would be cal-

culated for the women and the 11-point HDDS for

the households. A simple measure of dietary dif-

ferences would be to look at their difference.

However, since the underlying scales are differ-

ent it will not be meaningful to interpret this dif-

ference. Therefore, we homogenize the scales

used to compute the DDS for women and house-

holds. To do this, we compute the DDS for

women a second time, based on the 11 food

groups in the HDDS. Similarly, we also compute

the HDDS using the 10 food groups included in

the WDDS. This way we have a set of DDSs—for

both women and households—based on the 10

food groups as well as the 11 food groups. This

then enables us to compute the dietary gap using

each of the 2 scales: DietaryGap10 (in Equation 1)

and DietaryGap11 (in Equation 2) refer to the

difference between the woman’s and household’s

DDSs based on the 10-point and 11-point scale

respectively (note 3).

DietaryGap10 ¼ MDDW10 � HDDS10 ð1Þ

DietaryGap11 ¼ MDDW11 � HDDS11 ð2Þ
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By homogenizing the scale, any difference

between the 2 scores can be attributed to an objec-

tive difference in dietary intakes of the 2 groups,

andnot todifferences in thescalesatwhich theyare

measured. A difference less than zero implies that

women consume fewer food groups than the rest of

the household. This occurs in 23% of the

households—that is, in almost a quarter of the

households the woman’s DDS is less than that of

the household (by at least one food group). We

further examine if these differences are concen-

trated in particular food groups or not (note 4).

Empirical Methodology

Our objective is to empirically examine whether

there exists a gap in diet diversity between women

and other household members in rural Indian house-

holds. Equations 1 and 2 refer to the women’s dietary

gap based on the 10-point and 11-point scale respec-

tively. In order to probe any gaps in diets between

women and other members of the household, we

conduct one-sided t tests of mean differences

between the DDSs for women and households.

These are one-sided because the woman’s dietary

score cannot be greater than that of the household

(when using the same scale). Therefore, we test the

null hypothesis of no differences between women

and household diets against the alternative hypoth-

esis that women consume fewer food groups than

other household members.

Next, we unpack the DDSs and look at how

consumption of different food groups varies

between women and other household members.

We calculate the proportion of households that

did or did not consume a given food group in the

total sample. For those households that did report

having consumed the food group we further bifur-

cate them into 2 groups—one, where both the

household and the woman report having con-

sumed the food (HH-Y, IND-Y) and second,

those in which the household consumed the food

group but the woman did not (HH-Y, IND-N). It

is the latter that brings out the specifics of the

food groups that are contributing to the overall

gap in dietary diversity of women, relative to

their household. We also conduct robustness

checks to analyze the sensitivity of our findings.

Results

Status of Dietary Diversity Across Districts
Using 24-Hour and 7-Day Recall

As per the 10-item definition of individual dietary

diversity discussed earlier, the mean DDS for

women in our sample is 4.3 food groups. On aver-

age, women in the 2 districts in Odisha consume

4.7 and 4.8 food groups (Table 2), which is almost

one food group higher than the diet diversity score

for women in Munger (Bihar) and Maharajganj

(UP). Further, when broken down into specific

Table 2. Average Diet Diversity Scores and Proportion of Women With Dietary Diversity Scores Below Mean
(24-hour and 7-day Recall).

24-Hour recall 7-Day recall

WDDSa HDDSa WDDSa HDDSa

District Mean
Below

mean (%) Mean
Below

mean (%) Mean
Below

mean (%) Mean
Below

mean (%)

Munger 3.8 40.8 6.0 34 5.4 55 7.2 50.7
Maharajganj 3.8 48.4 5.8 44 5.6 48.8 7.2 54.5
Kandhamal 4.8 51.7 6.0 40 7.1 53.6 8 35
Kalahandi 4.7 49.7 6.0 37 6.9 40.1 7.8 40.1
Full Sample 4.3 61.5 6.0 38.7 6.2 54.2 7.6 47.3

Abbreviations: HDDS, Household Dietary Diversity Score; MDDW, Minimum Dietary Diversity–Women; WDDS, Women’s
Dietary Diversity Score.
aWDDS is the Women’s Dietary Diversity Score on a scale of 0-10. HDDS is the Household Dietary Diversity Score on a scale
of 0-11. The districts are in the following states: Munger (Bihar), Maharajganj (Uttar Pradesh), and Kandhamal & Kalahandi
(Odisha). Difference refers to the shortfall in MDDW relative to the HDDS in each district.
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food groups, we find that a typical diet for women

across the 4 districts consists of cereals, pulses, and

other vegetables, while the consumption of

micronutrient-rich food groups (like green leafy

vegetables [GLV], Vitamin A rich fruits and vege-

tables, meat/fish/poultry, and eggs) is very low

(less than 30% in any given district). Nearly 50%
of the women in each district have DDSs lower

than the mean, suggesting that the overall low

diversity of diets is not being driven by a few

extreme values. Table 2 also presents results for

household-level DDSs. Based on the HDDS defi-

nition, the average household in the sample con-

sumes 6 food groups over a given 24-hour period.

Additionally, we notice that there are no signifi-

cant regional differences in the HDDS scores with

the 24-hour recall. We find similar patterns in the

results using the 7-day recall period. Mean DDS

from Table 2 suggest that women are consuming

fewer food groups as compared to their house-

holds. However, given that the 2 indices are mea-

sured on different scales, the difference does not

have a meaningful interpretation.

These findings are consistent with a bulk of the

literature on diet diversity in India. Using data

from the India Human Development Survey,

Bhagowalia et al21 find that Indian households

on average consumed 6 (out of 13) food groups

in the previous 30 days. Kavitha et al22 use data on

3 districts in Telangana and Maharashtra, from the

Village Dynamics in South Asia program, and find

that the average HDDS ranges between 7 and 9

food groups, out of a total of 12 food groups. Using

a different primary data source, Shashikantha

et al23 also find that most women in their sample

in Karnataka consumed 5 of 9 food groups, with

about 30% of them consuming fewer food groups.

In other parts of South Asia DDSs have been as

high as 12 out of 13 food groups for households in

Nepal24 (Pellegrini and Tasciotti) and as low as 4

out of 9 food groups for women in Bangladesh.25

Women’s Dietary Gap Across Recall Periods

Table 3 summarizes the dietary diversity gap for

both the 10- and 11-point scales based on 2 dif-

ferent recall periods (24-hours and 7 days). Com-

parisons of the DDS using the same scale suggest

that the average woman is consuming signifi-

cantly fewer food groups than other household

members. The size of the difference varies

depending on the scale and the recall period, but

Table 3. T-test of Differences Between Women DD and Household DD.

#Food
groupsa

24-Hour recall 7-Day recall

Women’s
Dietary

Diversity
Score

Household
Dietary

Diversity
Score

Women’s
dietary
gapb

Women’s
Dietary

Diversity
Score

Household
Dietary

Diversity
Score

Women’s
dietary

gap

Full sample 10 4.28 4.49 �0.21c 6.23 6.33 �0.10c

11 5.58 5.98 �0.39c 7.04 7.56 �0.52c

Munger 10 3.86 4.06 �0.20c 5.38 5.46 �0.08c

11 5.56 6.04 �0.48c 6.60 7.16 �0.56c

Maharajganj 10 3.75 4.07 �0.32c 5.55 5.65 �0.10c

11 5.28 5.79 �0.51c 6.69 7.22 �0.53c

Kandhamal 10 4.76 4.97 �0.21c 7.10 7.21 �0.11c

11 5.72 6.04 �0.32c 7.50 7.96 �0.46c

Kalahandi 10 4.72 4.87 �0.15c 6.89 6.99 �0.10c

11 5.76 6.04 �0.28c 7.37 7.82 �0.45c

Abbreviation: WDDS, Women’s Dietary Diversity Score.
aThe number of food groups refer to the scale of the score. The 10 food groups correspond to the WDDS while the 11 food
groups correspond to the HDDS scale.

bWomen’s dietary gap ¼Women’s Dietary Diversity Score � Household Dietary Diversity Score.
cSignificance at 0.1% level (p<0.001)
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all the differences are statistically significant at

the 1% level. This points toward a persistent

shortfall in women’s diets, when compared to the

rest of the household.

A comparison of the distribution of DDSs for the

woman and the household, both based on the 11-

point scale, is provided in Figure 1. The figure on

the left shows that the women’s score has a higher

probability in the lower part of the score distribu-

tion, whereas the household score has higher prob-

ability in the higher diet diversity scores. A similar

pattern is observed in the cumulative probability—

the distribution for the woman’s score is always to

the left of the household score. This implies that the

plot of women’s diet diversity first order stochasti-

cally dominates the one for the household (women

have more probability density in the lower part). Put

together, these illustrate the fact that overall women

have lower diversity scores than households.

Figure 2 shows a plot of the differences in

DDSs for women and their households based on

the 11-point scale. This graph plots the difference

between household and women diet diversity

scores (y-axis). Here, the households are arranged

in ascending order of household diet diversity (x-

axis). The size of the line gives the value of the

difference between the women’s and their respec-

tive household’s DDS, while the lack of a line for

Figure 1. Distribution of Dietary Diversity Scores for women and household.

Figure 2. Difference in Dietary Diversity Score of household and the woman, 11-point scale.
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a particular household (white spaces) imply no

differences between the consumption reported for

the household and the woman. This graph shows

that women consume less than the household

across the whole distribution, and that the differ-

ences are not restricted to either low or high val-

ues of household diversity. This implies that

differences in diets are present in households of

all types, and are not restricted to certain kinds of

households.

Next, we analyze the specific food groups in

which women are particularly lacking. This is

critical in examining the potential impact that this

dietary shortfall can have. In Figure 3 we provide

food-group level information on consumption by

households and women. For each food group 2

stacked bars are presented. The first (lower) bar

reports the percent of households where both

women and other members consumed a given

food group. The second (upper) bar reports the

percent of households where the food group was

consumed by other members but not by the

woman. It can be seen that while the overall con-

sumption of staple cereals and pulses is high, it is

the perishable, micronutrient-rich nonstaple food

groups that are being consumed to a lower degree.

This becomes important because not only are

smaller proportions of households consuming

these food groups, but within the households that

consumes these food categories, not all women

consume these foods. For instance, GLV (37.5%),

Vitamin A rich fruits and vegetables (26.5%),

meat-fish-poultry or MFP (18.4%), and dairy

products (31.8%) are less commonly consumed

but the gender differences are high—9.6% GLV,

22% Vitamin A rich fruits and vegetables, 16%
MFP, and 16.7% dairy—of these have women

who do not report consuming it.

Robustness Checks

We check the sensitivity of the results to chang-

ing the recall period used for assessing the dietary

diversity gap. The recall period is an important

component of the computation of diet diversity

scores. Survey respondents are asked for their

consumption of different food items for a prede-

termined recall period, where typical recall

99.50%
84.40%

75.50%

42.80%
33.90%

26.50% 20.70% 15.40% 12.60%
4.33%

0.30%

3.30%
3.00%

4.30%
3.60%

5.30%
5.80%

3.00% 3.60%

1.67%

0.00%

20.00%

40.00%

60.00%

80.00%

100.00%

sdlohesuohfo
noitroporP

HH-Y,IND-Y HH-Y,IND-N

Figure 3. Proportion of households that reported consuming each food group, by woman’s consumption status
(24-hour recall), 10-point scale. Note: The total length of each bar represents the percentage of households that
consumed the particular food group. It is divided into 2 categories—the blue region represents cases where the
woman also reported consuming items in the food group, while the orange region represents cases where the
woman did not consume that food group. Please note that the remaining percentage of households (HH) did not
consume the food group.

Gupta et al 325



periods are 24-hours (example—WDDS, HDDS),

3-days,26 7-days (note 5).27-30 The recall period is

especially relevant for less frequently consumed

foods,31 which are most often consumed outside

the house (note 6).32 This difference would in all

probability be higher in contexts where people

consume a wider variety of foods or they con-

sume many food items at a low frequency (where

shorter recalls might not capture this diversity). In

addition, Savy et al26 in their comparison of dif-

ferent recall periods point to the importance of

accounting for atypical days like market days in

the measurement of dietary diversity, as do Pin-

gali and Ricketts (note 7).33 To account for these

factors and to show the robustness of our results

to changes in recall period, our study uses 2 dif-

ferent recall periods—24 hours and 7 days.

Results in Table 3 suggest that the findings

remain consistent across the 2 reference periods,

thus allaying concerns that our results are driven

by the recall period of the Dietary Diversity

Score.

In another robustness check we analyze how

our results change when we alter the scale of the

DDSs. We compute the DDSs for women and

households (and therefore the dietary diversity

gap) twice—once using the 10 WDDS (women)

food groups and then using the 11 HDDS (house-

hold) food groups. We verify if upon changing

the scales, the evidence on dietary diversity gap

remains the same or not. If the 2 scales provide

similar results, then it points toward a case for the

use of either scale in such an analysis. If the

results are not the same, then it implies the need

to exercise caution in the choice of scale adopted

for such comparisons.

We show that the results remain robust to the

use of Welch t test. The Welch test is supposed to

be more appropriate in the case that the 2 popula-

tions being compared have unequal variances or

sample sizes. In our case, the sample sizes are

same (3600 observations), but the variances of

the samples could be different. Applying the

changed formula, the P values of the differences

fall but are all significant at the 1%level (results

available on request).

If we compare the gap within each definition,

across recall periods, we find that the women’s

dietary gap actually reduces with a longer recall

period. The dietary gap based on the 10-point

scale becomes half in size when we look at con-

sumption patterns over 7-days as compared to a

24-hour recall. Similarly, the dietary gap reduces

by 25% when the 11-point scale is used. In appen-

dix A we discuss how the results vary across

definitions of the dietary diversity scores.

Conclusion

In this article, we use primary data from 3600

households in India to test the existence of a gap

in the dietary diversity of women relative to other

household members. Based on conventional mea-

sures of dietary diversity, we find that women on

an average consumed 4 food groups in the previ-

ous 24-hours, while other household members

consumed almost 6 food groups. The challenge

of directly comparing these numbers is that they

are measured on 2 different scales. We overcome

this by calculating the DDS for women and house-

holds on the same scales and then use it to make

comparisons. Such comparisons are useful in as

much as they allow us to leverage the advantages

of DDSs (like ease of design, administration, and

analysis) in estimating whether or not there is par-

ity in the dietary intake across different household

members. Our methodology of homogenizing the

scales of DDSs allows us to contribute to the pol-

icy discussion on dietary diversity.

We find strong evidence that women consume

less diverse diets than their households, and these

findings are consistent across different study sites

and definitions of diet diversity. Our findings on

the existence of a dietary gap faced by women are

in line with existing empirical evidence from dif-

ferent parts of the world that show a bias against

women in intrahousehold food allocation (Hadley

et al,34 Gittelsohn,35 Harris-Fry et al36). Many

factors have been identified to be associated with

these gender differences in food allocation.

Harris-Fry et al36 (2018) stresses the importance

of income, bargaining power, social status, tastes/

preferences, and interpersonal relationships in

determining food allocations within a household.

Similarly, lopsided intrahousehold food alloca-

tion has also been associated with the role of

different family systems (Madjdian and Bras) and

women eating after all other members have
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eaten (Gittelsohn35). Additionally, we find that

women’s diets are particularly lacking in nonsta-

ple food groups like Vitamin A rich fruits and

vegetables, dairy, eggs, and GLV. Shashikantha

et al23 too find that while all women consumed

starchy staples, 85% consumed pulses and less

than 5% consumed egg and meat products in their

sample from Karnataka, India.

A disaggregated analysis of the scores can fur-

ther shed light on the specific food groups that are

contributing to this gap. This can help define pol-

icy priorities on which food groups need to be

targeted for particular subpopulations. Also, it

indicates the need for a “gendered lens” in nutri-

tion policy formation. Targeting of programs

toward key demographics might bring larger

“bang for the buck” and help address historical

disadvantages. Additionally, benefits accruing to

women of child-bearing age may lead to large

intergenerational benefits through effects on child

health.37-42 These further enhance the benefits of

these programs.

Methodologically this study is one of the first

ones to provide robust documentation of such a

gender-gap in diets among Indian households.

Previous studies have been unable to explore this

gap due to the inability to credibly compare

woman and household DDSs within the same

context. This is primarily owing to the differences

in their scales, and to potential disparities in recall

period. Our results indicate that women’s dietary

diversity is less than that of their households

when the same scale is used. Data limitations

prevent us from comparing women’s dietary

intake to that of specific members of her house-

hold, for example the man or the children. Having

said that, when the HDDS is used, questions

related to consumption of different food groups

are asked across all members of the household

(eg, did a member of your household consume

___ food group in the previous 24 hours?). So,

while we are not able to identify exactly which

household member (say, the man or the child)

may be consuming a more diversified diet as

compared to the woman, we can still make the

claim that there is at least one other member of

the household who does in fact have a more

diversified diet than the woman (note 8).

Another aspect of the use of the same scale for

the WDDS and HDDS is related to the need for a

renewed conversation around the underlying pre-

mise for the different food groups. For instance,

as dietary patterns change it may be worthwhile

to revisit the food group classification such that it

accounts for increased consumption of fat-rich

foods by women just as it accounts for the con-

sumption of micronutrient-rich foods by house-

holds. Although women’s intake of micronutrient

rich foods is pertinent to their health, it may war-

rant tracking at the household level too, as the

consumption of such foods has gradually risen

among marginal farmers—especially as the reli-

ance of smallholders on markets as a source of

diverse foods has grown.43 Analogously the

increasing consumption of “largely nutrient-

poor”4 food groups (oils/ fats, sweets, spices/

beverages) and the associated increasing burdens

of overnutrition are well documented.44 This

make their measurement important not only at the

household-level (in HDDS) but also in capturing

the energy-rich, nutrient-poor food consumption

at the individual-level (women). By not account-

ing for these food groups, the MDDW is

restricted in its scope/ability to capture the entire

spectrum of the quality of consumption patterns.

Our work also highlights the need for detailed

primary data on dietary intake. The dietary gap

measure that we use contributes to the set of

metrics that can be used to assess nutritional out-

comes for different populations. This is in line

with data deficiencies identified by the Global

Panel on Agriculture for Food Systems and Nutri-

tion in the areas of diet quality and quantity,45

which states “there is a need for data, wherever

feasible, to be stratified by subregion, gender, age

and socioeconomic status, to more effectively

guide policy.” In fact, the Panel suggests collect-

ing data based on the MDDW as a proxy for a

household’s dietary quality.45(p7) In line with that,

our body of work can possibly be used to reflect

differences in dietary quality between members

of the household. Moreover the policy implica-

tions of information on women’s dietary gap can

address the “lack of critical data on which to base

important decisions and design interventions”

that characterizes the formulation of policies

related to diets.45
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Having said that, we note that there are still

many avenues that need to be explored to further

strengthen this body of research. Future research

efforts can accommodate for seasonal variations

in consumption. Additionally, data on portion

sizes could potentially provide more reliable esti-

mates of any differences in dietary intake. This

would also enable the identification of key food

groups for intervention (eg, from the point of

view of iron deficiency, we may be interested in

looking at the dietary gap specifically with

respect to iron-rich foods like meats and pulses).

Moreover, differences can also be analyzed in

terms of not just gender but also different age-

groups, local caste/community groups, and other

dimensions of socioeconomic disadvantage.

Appendix A

Comparing Results with Different Scales

The overall significance of the results shows that

the dietary differences are agnostic to scale and

recall period. In general, we find that the gap

based on an 11-point scale is greater than the gap

based on the 10-point scale for a given district and

given recall period. For the 24-hour recall period,

the magnitude of difference based on a 10-point

scale is half of that based on an 11-point scale,

whereas the ratio in the gaps is around 5 for a

7-day recall period. These differences in the diet-

ary gap across scales can largely be attributed to

the way food consumption is aggregated to create

the Dietary Diversity Scores in each case. In the

10-point scale, the difference between individual

and household scores is less, as compared to the

11-point scale. What this means is that, on aver-

age, there are fewer households where the house-

hold is consuming but the woman isn’t

consuming, relative to the 11-point scale. This

is reflected in the table below (HH-Y, IND-N,

total sample). What we see is that on average

4% to 5% households are there where someone

in the household is consuming a food group but

the woman isn’t, when we use the 10-point scale.

This difference increases when these 10 food

groups are expanded to the 11-food groups used

in the HDDS. This is because of an interplay of

the following 3 factors:

� One is that, certain disaggregated food groups

are now clubbed together into 2 broad

groups—fruits and vegetables—and the pro-

portions for these are on average 3% gap.

� The second thing that happens is that since

cereals and tubers are now separated, the gap

increases since nearly 4% households have

the HH-Y, IND-N status.

� The third thing that happens is that the 11-point

scale includes3foodgroups thatarenot there in

the WDDS food groups at all—sweets, oils/

fats, and spices/beverages. It is here that the

proportion of HH-Y, IND-N is very high. It is

nearly 16% households for sweets. It is these

high differences that are ultimately getting

reflected in a greater gap when the 11-point

scale is used, relative to the 10-point scale.

Having said that we would like to caution that

we cannot compare the absolute value of the dif-

ference across the 2 scales. The Dietary Diversity

Scores for the woman and household are both com-

puted separately for the 10-point and 11-point

Table A1. Proportion of Households That Report
Consuming Food Groups Where the Woman Did
Not Consume It.

Food group

% Responses with
Household-Yes, Woman—No

10-point scale 11-point scale

Cereals 0.3% 0.5%
Tubers 3.7%
Pulses 3.3% 3.2%
Nuts and seeds 1.7%
GLV 3.6%
Vitamin A rich fruits

and vegetables
5.8%

Other fruits 4.3%
Other vegetables 3%
Fruits 4.5%
Vegetables 2.6%
Dairy 5.3% 5.3%
MFP 3.0% 3.0%
Eggs 3.6% 3.6%
Sweets 15.8%
Oils/fats 0.6%
Spices/ beverages 0.6%

Abbreviations: GLV, green leafy vegetables; MFP, meat-fish-
poultry.
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scale so that comparisons can be made within each

definition (and not across definitions).
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Notes

1. Our construction of the WDDS is different from a

similar WDDS put forth by the FAO that computes

Dietary Diversity Scores for women based on 9 food

groups. https://a4nh.cgiar.org/2015/09/22/get-to-

know-the-new-indicator-for-measuring-womens-

dietary-diversity/

2. Nonpregnant, nonlactating woman of reproductive

age (15-49 years) who is also the primary person in

charge of food preparation in the household. May or

may not be the spouse of the index man.

3. For the purpose of our study, 2 food groups within

the HDDS are combined into 1 category: meat and

fish/seafood. Therefore, the HDDS score in this

analysis ranges between 0 and 11. For both the

MDDW and the HDDS, a larger score signifies a

higher diversity in the underlying diet.

4. Note that differences in particular food group could

arise even if the overall dietary score for the woman

and the household are the same.

5. The 30-day recall period has been used in some

surveys (example—National Sample Survey in

India), but is less popular than the aforementioned

ones.

6. There is limited evidence looking at how diversity

scores vary with changes in recall period. Prior evi-

dence from Burkina Faso suggests that even though

the local diets lack much variety, a 1-day recall is

unable to capture the diversity that is shown with a

3-day recall.26

7. In our analysis we have also taken care to note that

either recall periods should not have contained any

atypical days—festivals, market days, and so on.

8. The HDDS is likely to exceed the WDDS because it

describes consumption by *everyone* in the house-

hold whereas the WDDS describes consumption by

*one person* in the household. Therefore, any differ-

ence within the same household will almost always

favor the HDDS, even when the same scale is used.
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26. Savy M, Prével YM, Traissac P, Delpeuch F. Mea-

suring dietary diversity in rural Burkina Faso:

330 Food and Nutrition Bulletin 41(3)

http://rchiips.org/NFHS/pdf/NFHS4/India.pdf
http://rchiips.org/NFHS/pdf/NFHS4/India.pdf
http://www.ifpri.org/publication/gender-justice-and-food-security-india-review
http://www.ifpri.org/publication/gender-justice-and-food-security-india-review
http://www.ifpri.org/publication/gender-justice-and-food-security-india-review
http://ageconsearch.umn.edu/bitstream/204833/2/22-Summaries-III.pdf
http://ageconsearch.umn.edu/bitstream/204833/2/22-Summaries-III.pdf
https://www.researchgate.net/publication/268457918
https://www.researchgate.net/publication/268457918
http://ebrary.ifpri.org/cdm/ref/collection/p15738coll2/id/127051
http://ebrary.ifpri.org/cdm/ref/collection/p15738coll2/id/127051


comparison of a 1-day and a 3-day dietary recall.

doi:10.1017/S1368980007219627

27. Torheim LE, Ouattara F, Diarra MM, et al. Nutri-

ent adequacy and dietary diversity in rural Mali:

association and determinants. Eur J Clin Nutr.

2004;58(4):594-604. doi:10.1038/sj.ejcn.1601853

28. Arimond M, Ruel MT. Dietary diversity is associ-

ated with child nutritional status: evidence from 11

demographic and health surveys. J Nutr. 2004;

134(10):2579-2585. doi:10.1093/jn/134.10.2579

29. Rah JH, Akhter N, Semba RD, et al. Low dietary

diversity is a predictor of child stunting in rural

Bangladesh. Eur J Clin Nutr. 2010;64(12):

1393-1398. doi:10.1038/ejcn.2010.171

30. Thorne Lyman AL, Valpiani N, Sun K, et al.

Household dietary diversity and food expenditures

are closely linked in rural Bangladesh, increasing

the risk of malnutrition due to the financial crisis.

J Nutr. 2010;140(1):182S-188 S. doi:10.3945/jn.

109.110809

31. Zezza A, Carletto C, Fiedler JL, Gennari P, Jolliffe

D. Food counts. Measuring food consumption and

expenditures in household consumption and

expenditure surveys (HCES). Introduction to the

special issue. Food Policy. 2017. doi:10.1016/j.

foodpol.2017.08.007

32. Fiedler JL,YadavS.Howcanwebetter capture food

away from Home? Lessons from India’s linking

person-level meal and household-level food data.

Food Policy. 2017;72:81-93. doi:10.1016/j.food-

pol.2017.08.015

33. Pingali PL, Ricketts KD. Mainstreaming nutrition

metrics in household surveys—toward a multidisci-

plinary convergence of data systems. Ann N Y Acad

Sci. 2014;1331(1):249-257. doi:10.1111/nyas.12597

34. Hadley C, Lindstrom D, Tessema F, Belachew T.

Gender bias in the food insecurity experience of

Ethiopian adolescents. Soc Sci Med. 2008;66(2):

427-438. doi:10.1016/J.SOCSCIMED.2007.08.025

35. Gittelsohn J. Opening the box: intrahousehold

food allocation in rural Nepal. Soc Sci Med.

1991;33(10):1141-1154. doi:10.1016/0277-

9536(91)90230-A

36. Harris Fry HA, Paudel P, Shrestha N, et al. Status

and determinants of intra-household food

allocation in rural Nepal. Eur J Clin Nutr. 2018;

72(11):1524-1536. doi:10.1038/s41430-017-

0063-0

37. Nguyen PH, Avula R, Ruel MT, et al. Maternal

and child dietary diversity are associated in Ban-

gladesh, Vietnam, and Ethiopia. J Nutr. 2013;

143(7):1176-1183. doi:10.3945/jn.112.172247

38. United States Agency for International Develop-

ment. Maternal Dietary Diversity and the Implica-

tions for Children’s Diets in the Context of Food

Security. USAID; 2012. Accessed February 26,

2019. www.iycn.org

39. Hart CN, Raynor HA, Jelalian E, Drotar D. The

association of maternal food intake and infants’

and toddlers’ food intake. Child Care Heal Dev.

2010;36(3):396-403. doi:10.1111/j.1365-2214.

2010.01072.x

40. Lee S, Hoerr SL, Schiffman RF. Screening for

infants’ and toddlers’ dietary quality through

maternal diet. MCN Am J Matern Child Nurs.

2005;30(1):60-66. Accessed February 26, 2019.

http://www.ncbi.nlm.nih.gov/pubmed/15622151

41. Fisk CM, Crozier SR, Inskip HM, et al. Influences

on the quality of young children’s diets: the

importance of maternal food choices. Br J Nutr.

2011;105(2):287-296. doi:10.1017/S000711

4510003302

42. Robinson S, Marriott L, Poole J, et al. Dietary

patterns in infancy: the importance of maternal and

family influences on feeding practice. Br J Nutr.

2007;98(5):1029-1037. doi:10.1017/S0007114507

750936

43. Anderson J, Ahmed W. Smallholder Diaries:

Building the Evidence Base with Farming Fami-

lies in Mozambique, Tanzania, and Pakistan. Con-

sultative Group to Assist the Poor (CGAP); 2016.

Accessed February 25, 2019. www.cgap.org

44. Kearney J. Food consumption trends and drivers.

Philos Trans R Soc B Biol Sci. 2010;365(1554):

2793-2807. doi:10.1098/rstb.2010.0149

45. Global Panel. Improved Metrics and Data Are

Needed for Effective Food System Policies in the

Post-2015 Era. Technical Brief; 2015. Accessed

February 26, 2019. https://glopan.org/sites/

default/files/pictures/Metrics_Brief.pdf.4r

Gupta et al 331

http://www.iycn.org
http://www.ncbi.nlm.nih.gov/pubmed/15622151
http://www.cgap.org
https://glopan.org/sites/default/files/pictures/Metrics_Brief.pdf.4r
https://glopan.org/sites/default/files/pictures/Metrics_Brief.pdf.4r


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


