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Abstract

Gender Differences in Food Intake and Dietary Patterns among Adults across Households in
South India

By Apoorva Kommajosula

Objective

The objective of this study is to examine gender differences in food intake, dietary
diversity, and dietary patterns across rural and urban households in a remote district in South
India.

Methods

The sample is representative of adults living in Vijayapura district, Karnataka State,
India. The Nutrition Transition Food Frequency Questionnaire (NT-FFQ) quantitative instrument
was used to collect cross-sectional data on frequency of intake of 69 food items. Student t-tests
were used to compare weekly food intake of food groups and food variety between men and
women and urban and rural households. Principal components analyses were conducted to
identify dietary patterns. Linear regression analyses were conducted to examine the association
between weekly food consumption and gender as well as the association between
demographic/socioeconomic characteristics and dietary patterns.

Results

Women had more frequent consumption of pulses, fruits, dairy, local sweets, and global
food items, such as global breads, cereals, and sweets, and slightly less varied diets (49 vs. 50
food items) than men. Non-vegetarian items were more frequently consumed by men than
women. Urban residents had frequent intake of more expensive food items, such as fruit and
dairy, and slightly more varied diets (51 vs. 50 food items, for urban men and women; 49 vs. 48
food items, for rural men and women) than rural residents. Four dietary patterns were identified.
The “Snacks, Cereals, and Sweets” dietary pattern was the dominating pattern for adults. Men
were more likely to consume the “Non-Vegetarian” and “Vegetarian” dietary patterns whereas
women were more likely to consume the “Dairy, Fruits, & Nuts” dietary pattern.

Conclusion

Food consumption, dietary diversity, and most dietary patterns were significantly
different between men and women. Possible explanations for such differences include cultural
and gender norms, access to food, and food availability. Findings emphasize the need to
understand gender differences in food patterns to inform gender-appropriate diet
recommendations and improve nutrition outcomes among adults in this nutrition transition
context.



GENDER DIFFERENCES IN FOOD INTAKE AND DIETARY PATTERNS
AMONG ADULTS ACROSS HOUSEHOLDS IN SOUTH INDIA

APOORVA KOMMAJOSULA

BACHELOR OF SCIENCE IN HEALTH PROMOTION
UNIVERSITY OF GEORGIA
2019

Thesis Committee Chair: SOLVEIG A. CUNNINGHAM, PHD, MSC

A thesis submitted to the Faculty of the
Rollins School of Public Health of Emory University
in partial fulfillment of the requirements for the degree of
MASTER OF PUBLIC HEALTH
in GLOBAL EPIDEMIOLOGY
2021



TABLE OF CONTENTS

I.

I1.

I11.

IV.

V.

INTRODUCGTION. .. iittiiiiiiiiiiiiiiiiiiiieiitiitiittietiettsetissistestessssssssssnscssssssnns 1
Backg@round.......ccoovviiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiitiiiatiitttitatitstctnstsastsnssasions 2
Objective and Research Question.......c.covveviiiiniiiiiiiiiiiiniiiiinrioiinercisnsrcscnsscsnnes 2
LITERATURE REVIEW. . ..uuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiiitiatitcietiscamessesnmnne 4
Indian Dietary Guidelines.......cccovvuviiiiiiiiiiiniiiiinriiiieieiinsiesisnrcssssscosenssesennces 4
Measuring Dietary Patterns......ccoccvvieiiiniiiiiiiiiiiiiiiiiiiiieiiieiiiiiinriiieteearcsnccnnne 4
Diet-Related DiSeases.....cciveiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieciseecisccisccsmseees 5
Double Burden of Malnutrition............oouiiiiiiiiii e 5
Non-Communicable DISEase. ........o.uiuuiitiiii e 6
Food Consumption Patterns and Nutrition.........cccceevviiiiiiiiiiiiiiiiiiiiiiiniciinnen. 8
Food Environment and Food Choice........c.cccceiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinee. 9
Globalization and Nutrition TranSition............o.eviiiiiiiiiiiiitiiii e 9
Food Choice and Procurement. ...............ooiiiiiiiii e, 10
Major Sources 0f FOOd SUpply.......ooviniiiii e 11
Influential Factors for Dietary Diversity.....cccceiiiiiiiiiiniiiiiniiiiinnieiinriesnmsnnnnnones 12
Differences in Nutrition and Dietary Intake Patterns..........cccccvevviiiniiiniiinninnnn 13
N 13
GONART. . .t 14
Rural and Urban Areas............ooiiiiii e 15
Household and Family Environment........cccccceeiiiiiiiiiiiiiiiiiiiiiiiiiiieiiieiienion 16
Figure 1. Representation of Conceptual Framework....veeeeeieeieieieieiiinreinresnresnecens 18
Narrative DeSCIIPHION. .....uiet ettt et e e e e 19
DATA & METHODS ...ttt ittt eceeisetaseaeeasanes 20
Study Backg@round.........ccceiiuiiiiiiiieiiiniiiiiiiieiiieieieiiieetiistoisscsssssssssssossscnnns 20
Study Population & Data SOUICE........c.oiiiiiiiiii i 20
Data ColleCtioN. . ...ttt 20
0 1) (s 21
OULCOME Variables. ......oouiiti i 21
LT g 1 22
Data Preparation.......ccooeeiiiiiiiniiiiiiiiiiiiiiiiiiiiiiieiiistiiarcistsestossscsnsssnssoncees 23
Data Cleaning and Coding...........oviuiiiriiiti it aes 23
Statistical Analyses.....ccviieiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiiietcitiiestsestossscsnssennns 23
DeSCTIPtIVE ANALYSES. ..ttt ittt e e 23
Food Consumption Frequency.........co.ovuiiniiiiiiii e 24
Linear Regression Modeling for Food Consumption Patterns............................... 25
Dietary Pattern ANalySes. ... ...iuniintii et 26
L 5 28
Population Characteristics......coveiiiuiiiiiiiiiiiiiiiiiiiieiiieiiiiiiieiiiereiarcenscenssoncns 28
Overall Food Consumption Patterns......cccovveiiiiiiniiiiiniiiiinrieieneiciinsrcsensscsnnoes 28
Food Consumption Patterns by Gender.........cccoeveiiiniiiiiiiiiiiniiiiiiiieiiinieincenns 29
Food Consumption Patterns by Gender and Region.........cccevviiiniiiiiiiiiinnncnnnn. 30
Adjusted Linear Regression Models of Food Intake and Gender...........c...ccccc...... 33
Dietary Pattern Analyses......cooeeiiiiiniiiiiniiiiineiiiinniirinnrissessissessscssnsscssnsscssnes 34
DISCUSSION. . tiitiiiiiiiiiiiiiiiiiiiiitiitiittittietetetetiattstesscsasesccssssscsasesscnanes 37



Strengths and LimitationsS.......cccvviiieiiiiiniiiiiiiiiiiiiiiiieiiiiiniieienrccssnsscsensscnns 42

L @01 1 10 L1 11 1 e 43
VI. REFERENCES.....uitiiiiiiiiiiiiiiiiiiiiiitiiiiiieiiettiiatiesetsatsssessassassssassnssssons 45
VILTABLES. ..cuttiiiiiitiiiiiiiiiiiiiiiitiietietitittietttenttsstecatssssscnscassscascnssscnscnne 61
Table 1. Demographic and socioeconomic profile of men and women adults in
Vijayapura, Karnataka, India..............oooiiiiii e 61
Table 2. Food consumption patterns (times per week) and Food Variety Score of
households between men and women in Vijayapura, Karnataka, India........................... .62

Table 3. Frequency of food consumption (times per week) and Food Variety Score, with
comparison between men and women across rural and urban residence in Vijayapura,
Karnataka, INdia..............ooiiiiiceeece et e 64
Table 4. Associations between frequency of food intake and gender among adults in
Vijayapura, Karnataka,

India. ..o e 66
Table 5. Dietary patterns derived from NT-FFQ among adults in Vijayapura, Karnataka,
India. ..o e 68

Table 6. Associations between demographic and socioeconomic characteristics and
dietary patterns derived using Principal Components Analysis among adults in

Vijayapura, Karnataka, India ... 70
VIII. APPENDICES.....ccitiitiiiiiiiiiiiiiiiiiiieiiiiiiieiitiitiettectetatsscecnssssescncsasncn 71
Table 7. Demographic and socioeconomic profile of men in Vijayapura, Karnataka, India
based on dietary patterns derived using Principal Components Analysis.................... 71

Table 8. Demographic and socioeconomic profile of women in Vijayapura, Karnataka,
India based on dietary patterns derived using Principal Components Analysis..............72



INTRODUCTION
Background

Malnutrition, generally defined as the lack of, excess, or imbalance of essential nutrients
in the body, has become a major public health concern among low- and middle-income countries
in recent years [15]. Similar to other low- and middle-income countries, India too has been
experiencing a double burden of malnutrition, with both a high prevalence of underweight and
overweight individuals coexisting across the region and within households [1-3, 10, 15]. India
itself has a Global Hunger Index (GHI) score of 27.2 on the 100-point GHI Severity Scale. A
GHI score between 20.0 and 34.9 on the GHI Severity Scale places India in the serious category
for hunger and malnutrition, with 14% of the population being undernourished and greater than
11.8% of the population being obese [17, 55]. Women are further affected by malnutrition than
men [17]. Across Karnataka state, 31.8% of women ages 15-49 residing in urban regions were
found to be overweight or obese in 2016 [7, 8, 16, 17]. Despite progress being made to meet the
global nutrition targets, limited progress has been made in the last decade in reducing diet-related
non-communicable diseases (NCDs), such as obesity and heart disease among adults at national
and regional levels [17]. Furthermore, diet-related NCDs have been found to be associated with a
high burden of healthcare utilization and out-of-pocket expenses in India [6].

Economic growth, urbanization, and globalization might be contributing to the increase
of low nutritional quality, global foods across food markets. Traditional foods are being replaced
with more unhealthy, fattening food options, such as refined carbohydrates, snacks, fried foods,
and processed foods. This shift in diet across food markets is called nutrition transition [5, 39,
78, 82, 95]. Changes in food availability and accessibility have been noted to alter dietary quality

and food choice as well as increase the risk of obesity, type II diabetes, atherogenic dyslipidemia,



subclinical inflammation, metabolic syndrome, and heart disease among other diet-related NCDs
in adult populations [5, 9]. Research highlights differences in diet-related NCDs by gender, age,
economic status, and wealth index, disproportionately affecting women, mothers, older adults,
and poorer individuals [7, 8, 11-14]. These studies particularly draw attention to differences in
food consumption and dietary diversity across gender. National findings show men have higher
dietary diversity and consume more fruits and vegetables than women [4, 80, 98]. However, in
this nutrition transition context, there is a substantial lack of research assessing food intake,
dietary diversity, and dietary patterns across gender using household level data in south India.
For men and women, the Indian dietary guidelines strongly encourage less consumption
of processed foods, high fat, oil, and sodium and regular consumption of fruits (at least 100
grams regularly) and vegetables (at least 300 grams/daily) as they are rich sources of
micronutrients [12, 13, 38]. Having a diverse diet is also an essential public health
recommendation to ensure adequate intake of essential nutrients and to ultimately reduce chronic
disease risk among Indian adults [38]. Despite these recommendations, high burdens of nutrition
deficiency and diet-related NCDs, varying across gender, along with the changing food
environment shed a light on the need to understand gender-specific food consumption and
variations in dietary patterns among adults in India. Additionally, studying food intake patterns
between men and women may help identify gender-specific food choices, dietary habits, and risk

of chronic disease.

Objective and Research Question

The present study evaluates whether there are differences in the frequency of food intake

and dietary patterns between men and women. To contribute to existing dietary pattern research



in India, the primary research question of this study is the following: given the nutrition
transition in India, what are the gender differences in food intake, dietary patterns, and dietary

diversity among adults across urban and rural households in Vijayapura, Karnataka?



LITERATURE REVIEW

Indian Dietary Guidelines

National Institute of Nutrition identified six dietary goals specific to Indian populations:
(1) maintain positive health, (2) reduce nutritional deficiency, (3) prevent chronic diet related
disorders, (4) improve weight status among children and adolescents, and (5) ensure nutritional
status and health of pregnant women and (6) elderly populations [38]. To meet these goals, the
Indian dietary guidelines highlight that a balanced diet, meeting the recommended dietary
allowance (RDA), typically includes 50-60% of total calories from carbohydrates, 20-30% from
fat, and 10-15% from proteins, varying by physiological groups [38].

Most literature has described the need for Indian populations, specifically adult
populations in India, to consume moderate amounts of oils, animal foods, and fats, particularly
saturated fats and trans fatty acids and invest more in protein-rich foods, with minimal usage of
ghee, butter, and Vanaspati [37, 39, 41]. Gupta et al. described that the National Consultative
group by the Nutrition Chapter of the Indian Academy of Pediatrics (IAP) recommends avoiding
consumption of junk foods, processed foods, and sugar-sweetened beverages, limiting the
consumption to no more than one serving per week [41]. Additionally, to obtain adequate
nutrients, the guidelines emphasize the importance in consuming vegetables, fruits, coarse/whole
grains, and pulses for all populations [38]. Thus, the Indian dietary guidelines are also key in

determining whether populations are meeting nutritional requirements.

Measuring Dietary Patterns

In order to understand whether populations are meeting dietary recommendations, many

studies use food intake information such as portion size, average daily intake of foods, and



frequency of food group consumption as indicators to measure diet and nutrition adequacy [65-
69]. Food pictures and booklets are further used as tools to assess portion size and food items
consumed (or not consumed) within populations. Across nutrition and cancer epidemiology,
common approaches to identify food consumption patterns are by employing advanced statistical
procedures called cluster and exploratory factor analyses (EFA) [65-69]. Cluster analysis focuses
on grouping individuals into subgroups based on food intakes while EFA groups food variables
that are consumed together and share similar characteristics, providing correlations/factors
between foods. These groupings help describe general dietary patterns and practices. EFA can be
further used to assess heterogeneity in population characteristics (e.g., racial, gender, age groups)
across dietary patterns. A combination of cluster analysis and EFA have been performed;
however, more studies apply EFA methods to identify specific dietary patterns and foods that are

related to one another [65-69].

Diet-Related Diseases

Double Burden of Malnutrition

Despite increased efforts to implement Indian dietary guidelines, nutrition education, and
communication strategies, India was ranked 100 out of 119 countries for malnutrition across all
age groups in 2017, with 14% of the population being undernourished [1, 44]. Consequences of
malnutrition include heightened risk of diseases and health complications from weakened
immune systems [1]. The World Health Organization (WHO) defines malnutrition as
undernutrition or overnutrition, with a Z-score cut-off above and below two standard deviations
to classify weight-for-height. For Asian cut-offs of body mass index (BMI), this is less than 18.5

kg/mg? and BMI greater than 23 kg/mg? [3, 15]. This coexistence of undernourished (or



underweight) and overnourished (or overweight) individuals can be attributable to this “double
burden” of malnutrition [8, 49]. Several studies have examined malnutrition and double burden
of malnutrition in India, but the study population, variables of interest, type of study, and settings
vary from study to study [2, 8, 22, 45-49].

Malnutrition is deeply tied with the socioeconomic profile in India [2, 22, 46, 47, 49].
Recent documentation provides evidence that the burden of under- and over-nutrition is higher
among lower socioeconomic groups and households in poverty [2, 49]. This complex
relationship between socioeconomic factors and malnutrition differs across gender and age
groups [2]. For example, using nationally representative data from the India Human
Development Survey 2005, Kulkarni et al. found that women between the ages 22-49 years who
are underweight/undernourished are of lower socioeconomic status than
overweight/overnourished women [49]. On the other hand, more granular data from a 2018
study in Bangalore city, India showed that socioeconomic distance is reducing among
undernourished and overnourished women [48]. Studies have also noted other factors such as
lack of knowledge and poor sanitation associated with the double burden of malnutrition within

Indian populations [8, 49].

Non-Communicable Disease

Variations in morbidity risk, prevalence, and rates across states and regions in India
prove that disparities in chronic conditions exist within the country [3, 9, 25, 26, 55, 64]. 378
million individuals under the age of 54 were either overweight or underweight nationally [25].
Among adults aged 18 years or older, 21.6% of women and 17.8% of men were overweight

while 24.2% of women and 23.1% of men were underweight in 2016 [76]. Nationally



representative surveys, the 2005-2006 National Family Health Survey and the 2004-2005 India
Human Development Survey, revealed that rural areas had a wider range of underweight
prevalence than urban areas, 12.5% - 30.0% and 10.6% - 42.4%, respectively. Conversely, urban
areas had a wider range of overweight prevalence than rural areas, 2.4% - 41.9% and 1.0% -
14.5%, respectively [25]. Absolute burden of unhealthy weight (defined as both overweight and
underweight) was found among individuals residing in rural and urban areas in India.
Underweight was the primary type of unhealthy weight for all ages in rural areas whereas
overweight was the main type of unhealthy weight for all ages in urban areas, especially
individuals 30 years and older [25]. While these national trends identify an urban-rural
difference, minimal differences in prevalence of overweight and obesity between urban and rural
areas were found among states, such as Punjab and Kerala [26]. Moreover, weight differences
were identified across age groups, with the adult population being more overweight (33%) and
obese (25%) than younger populations in Punjab [26]. Similar findings were reported across
households in Delhi, Mumbai and Trivandrum; 50% of individuals aged 35-69 years across these
regions were overweight or obese [24].

Indian adults are also at a high risk for hypertension and/or diabetes. National data from
2012 to 2014 indicate crude prevalence rates of 25.3% for hypertension and 7.5% for diabetes
[42]. Jayanna et al. reported that 11.9% of study participants had one or both of these diseases at
the state and city levels [9]. State and national level gender differences were also described;
prevalences of diabetes and hypertension were higher among men than women [9, 20].
Variations in these chronic conditions across regions can be attributable to differing dietary
intake among adults [20]. Findings from the National Family Survey (2005-2006) suggested that

vegetarian diet (including lacto vegetarian, lacto-ovo vegetarian, and semi-vegetarian) has a



protective effect from type II diabetes and hypertension [20]. For example, the odds of having
positive diabetes status was lower among men who had a vegetarian diet than men who had a
non-vegetarian diet (lacto-vegetarian diet (aOR): 0.66 and semi-vegetarian diet (aOR): 0.45).

Similar results were found among women (lacto vegetarian diet (aOR): 0.70) [20].

Food Consumption Patterns and Nutrition

Cereals are a major component of the Indian diet [11, 28, 30]. In most eastern states and
Maharashtra, cereal and vegetable consumption is more than two times higher than the Indian
average, particularly among adolescents and adults [11, 30]. Thus, many populations within
these regions meet recommendations for grains and vegetable consumption. From 2011 to 2012,
median per capita per day of vegetable intake significantly reduced across both urban and rural
households, from 145 to 99 grams and from 155 to 117 grams, respectively [13]. In a 2015
community based cross-sectional study, it was found that vitamin A rich vegetables and fruits
were rarely consumed among individuals living in an urban slum in Delhi, showing that
consumption of micronutrients (vitamin A, folate, and riboflavin) was insufficient in this
population [12]. Adults in Maharashtra showed low vitamin A, riboflavin, calcium, and folate
intake, similar to the urban slums in Delhi, while macronutrient intake along with thiamine and
niacin were consumed more than 70% of the recommended levels [11]. Therefore, it should be
emphasized to regularly consume more micronutrients among Indian adults, especially older
adult groups and pregnant women [22, 79].

A study using data from the National Family Health Survey (2005-2006) found that a
majority of the Indian population (80%) classify as non-vegetarian [20]. Rice, wheat, pulses

(dal), milk products, salt, sugar, fats, and oils are also consumed frequently across the country as



well, but on varying levels [11, 12, 24, 28]. For example, households across urban cities such as
Delhi, Mumbai, and Trivandrum noted having different dietary patterns. The primary and
secondary patterns were found to be “fruit-dairy” and “vegetable-pulses” in Delhi, “fruit-
vegetables" in Mumbai, and pulses-rice” and “sweet-snacks” in Trivandrum [24]. Despite lower
fat intake in Trivandrum, populations within this region consume foods associated with
abdominal adiposity, such as dairy, snacks, and sweets, more than populations in Delhi and
Mumbai [24]. Other south Indian states had dietary patterns characterized by sweets and snacks
[56]. Food quantity and diversity also influence weight status. According to Satija et al., obese
individuals eat food items such as carbohydrates, sugars, fats, vegetables, pulse, etc. in large
quantities [23]. Prior studies also suggest that low diversity of food is associated with low BMI

among adults [11, 14, 27, 31].

Food Environment and Food Choice

Globalization and Nutrition Transition

With increases in urbanization, globalization, and economic development, low- and
middle-income countries, such as India, are experiencing shifts in food consumption patterns. In
India, this nutrition transition entails moving from consuming more traditional foods, such as
whole grains, vegetables, fruits, and nuts towards consuming more sugar, fatty foods, refined
carbohydrates, polished grains, processed foods, fried foods, animal products, and snack foods
[5, 10, 12, 50, 51]. As a result of this shift, malnutrition (overnutrition and undernutrition) and
nutrition-related NCDs have also been increasing across all socioeconomic strata at the
individual and household levels [49, 52-54]. Many studies revealed a significant association

between overnutrition/obesity and consumption of snack foods and fast foods [41, 51, 55-57].



Introduction of global foods not only in urban settings but also in lower-income settings and
more recently, rural areas, have contributed to changes in the food consumer context in terms of
food availability and accessibility in low- and middle-income countries [50]. Majority street
vendors in low-socioeconomic, urban and rural areas in India are selling more packaged/branded
snacks and deep-fried snacks, attributable to high demand, affordability, and convenience [41].
There are also cultural perceptions and beliefs related to decisions surrounding consumption of
global foods. For example, adolescents linked global foods to modernity, prestige, and higher
status whereas women recognized that outside snack foods were unclean and unhealthy [51, 84,

85].

Food Choice and Procurement

To understand dietary patterns across households, it is essential to determine factors that
play a role in driving food choice. Higher family income and educational attainment were
significantly associated with choosing healthier, more expensive food items across urban and
rural households [59]. Decisions regarding food procurement were found to be associated with
heavy family involvement within households [10, 28, 58]. For example, a 2018 mixed methods
study conducted in Delhi, India revealed that primary drivers of food choice were women,
husbands, children, and in-laws within households [58]. Women were more influential regarding
food procurement decisions; they reported that their food choices were often driven by their food
preferences of family members. For example, women claimed that their husbands’ food patterns
play a vital role in food item selection rather than their own [28, 58].

Proximity to stores played an important role in these decisions, particularly with fruits

and vegetables. Purchasing variety of foods was associated to time and demands of work of the

10



women purchasing [58]. Bailey et al. further mentioned that the majority of participants reported
convenience and food price as other factors associated with food choice [58]. Despite increase in
food production in recent years, growing demands and increases in income have resulted in
rising food prices. In 2011, it was reported that 63%-76% of Indians living in rural households
were unable to afford healthy, recommended food items, such as dairy, vegetables, and/or fruits
[75]. Additionally, literature identifies a strong association between fruit and vegetable prices
and seasonality in India, with seasonal variations explaining differences in expenditure and
consumption pattern of food [28, 75]. Food prices were found to be the highest during the
beginning of monsoon season and remain high till October specially for fruits and vegetables
while lowest food prices are observed in the last third of the calendar year. On the other hand,

oils, fats, dairy, and other staple items were found to have weak association with seasonality

[75].

Major Sources of Food Supply

The Public Distribution System (PDS), a food security system operated collaboratively
by the national and state governments, contributes to dietary patterns across regions in India, as it
distributes subsidized essential foods for households below the poverty line (BPL) and
households with an Antyodaya Anna Yojana (AAY) card [14, 18, 82]. This policy and
implemented system is one of the main strategies by the Indian government to tackle the high
rates of undernutrition among the poor [18]. Food items which are subsidized or free through
PDS include rice, pulses, oil, salt, and kerosene; these items are distributed through Fair Price
Shops [82]. In the state of Uttar Pradesh, it was reported that households in rural areas utilized

PDS more regularly than those in urban settings [19]. The odds of PDS utilization was also

11



higher among households with more food insecurity (aOR: 1.06) and less wealth/income (aOR:
1.05) [19]. Similarly, Parappurathu et al. found that reliance on PDS was higher among
households with smaller land categories in eastern India villages, indicating successful coverage
of PDS among BPL households within this region [30]. The states of Odisha and Jharkhand
displayed heavy dependence on PDS, especially for cereal products, unlike the state of Bihar
[30]. On the contrary, a 2013 household study reported women from PDS-eligible households
purchasing food items from nearby shops, markets, and supermarkets regularly with no mention
of PDS stores in low-resource areas of Delhi [28]. These regional (including state and village)
disparities in PDS dependence can be associated with PDS performance, quality of foods,
household dietary patterns/food selection, and/or household socioeconomic status [30]. For
example, a higher proportion of urban households reported PDS rice was lower quality than
nearby stores/markets [19]. Coverage failures among other barriers, such as corruption and
leakage, pollute PDS, prevent PDS from performing optimally and having positive effects in

certain regions [18].

Influential Factors for Dietary Diversity

PDS access is a major contributing factor to household dietary diversity [29, 30]. It was
found that PDS usage allows households to save money and spend it on other food items, such as
fresh fruit, vegetables, edible oil, milk, as well as non-vegetarian items [30]. Age, gender,
education of the household head, household size, food security level of the household, religion,
caste, and access to PDS are determinants of dietary diversity [28, 29, 30, 75]. For example, a
positive association was reported between dietary diversity and household members; as the

number of household members increases, so does the diet diversity score [30]. Also, mild to

12



severe food insecure households had lower diet diversity scores, particularly among children,
than food secure households in Maharashtra [14]. In Mysore, Karnataka, poor diet was common
among all education, age, gender, and caste groups [9]. National studies further reported low
diversity in fruit and vegetable intake among rural and urban households [13, 27]. Household
income/food budget, food prices, seasonality, storage facility, and food preference of household
members also influence the variation in food items purchased and consumed [28, 58, 75].
Specifically, food prices deterred individuals from choosing more expensive, healthy food

options, decreasing selection of diverse food items and consumption of a balanced diet [58].

Differences in Nutrition and Dietary Intake Patterns

Age

Previous studies have noted differences in food consumption by age [20, 29]. A 2014
study using data from a nationally representative household consumption expenditure survey
revealed that compared to younger age groups, older age groups of household members were
more likely to consume a variety of food, indicating that dietary diversity increased consistently
with age [29]. On the contrary, the same study found that the age of the household head was not
significant on the consumption patterns [29]. A 2016 systematic review focusing on dietary
variations across India determined that dietary patterns did not differ by age groups [56]. As a
result of inconsistent findings regarding the role of age on dietary intake patterns, it is crucial to

include age as a variable when studying food consumption patterns.
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Gender

Singh et al., Daniel et al., and Patel et al. reported that women were more obese and
overweight than men in both rural and urban settings, particularly higher among older women in
the 40 to 49 years age group [12, 24, 25]. Nation-wide, approximately 145 million men were
underweight while 132 million women were underweight; approximately 46 million men were
overweight while 55 million women were underweight [25]. Prominent gender differences in
obesity were among adults ages 40 to 49 years (PR: 0.34) [25]. When comparing urban and rural
regions, women living in urban areas exhibited higher prevalence of obesity than rural women
(34.3% and 23.2%, respectively), even among states that are considered “overweight”, such as
Kerala, Punjab, and Delhi [26]. These trends are increasing among women living in urban areas
and among mothers in India [27, 31, 40].

Gender disparities in overweight/obesity prevalence could be attributable to varying
levels of dietary diversity and consumption of healthy and unhealthy foods [27, 31]. Majority of
women faced poorer diets and either extremes of dietary diversity, resulting in higher chronic
energy deficiency and undernutrition than men [4, 10, 11, 99]. Mothers particularly experienced
lower dietary diversity [31]. Prior studies also note lower fruits, vegetables, and dairy
consumption among women than men [11-13, 79, 80, 98]. Unlike women, men were found to
have low chronic energy deficiency and moderate dietary diversity [11].

On the other hand, a 2016 systematic review, which included studies on adult and
children populations from diverse geographical regions across India, revealed that dietary
patterns and types of foods consumed were not significantly different by gender in India [56].
Despite these findings, evidence shows gender differences in diet-related risk factors, NCDs, and

nutrition status, indicating that underlying food patterns might be a contributor to such
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differences [11, 12, 24-27, 93]. Since there is a lack of research studying gender differences in

food intake patterns in south India, this study focuses on gender as a main variable.

Rural and Urban Areas

Urban and rural differences in dietary intake should be considered as rapid urbanization
is occurring in India. Collectively, current research on urban and rural differences in dietary
intake is inconclusive [27, 60, 61]. Carbohydrates are still a major source of energy for
individuals residing in both urban and rural areas [58]. A cross-sectional study using WHO
STEPwise Approach to NCD Risk Factor Surveillance (STEPS) survey results further showed
that there were minimal to almost no urban-rural differences in dietary habits, particularly in fruit
and vegetable consumption. The study found an average consumption of 2.3 servings of fruits
and 2.2 servings of vegetables/day in urban and rural areas. It is also worth noting that these
differences were not statistically significant when comparing food intake differences between
men and women [27]. Within this study, the only significant difference between urban and rural
contexts was in dietary salt intake, showing that rural residents (15.6%) consume more salt than
urban residents (9.1%) [27]. Conversely, findings from Consumer Expenditure Surveys and a
community based comparative survey point towards urban-rural differences in dietary intake [13,
60]. Among women residing in South India, the odds of consuming a higher caloric diet was
greater among urban women than rural women (OR = 1.92) [60]. Similarly, nationwide, while
diversity in vegetable and fruit intake was poor in both urban and rural settings, a significant
difference in fruit and vegetable intake was noted among rural and urban households [13]. In the
same study, rural households consumed an average of 145 g/capita/day of vegetables and 15

g/capita/day of fruits while urban households were found to consume an average of 155
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g/capita/day of vegetables and 29 g/capita/day of fruits. Furthermore, from 2011 to 2012, 21% of
rural households reported not consuming any fruits whereas 10% of urban households reported
not consuming any fruits [13]. Discrepancies across literature regarding dietary diversity and
intake between urban and rural areas show the need to study regional differences in food

consumption.

Household and Family Environment

Family environment has been established as a contributing factor in dietary intake and
nutrition outcomes among Indian populations [10, 14, 21, 22, 62]. A study conducted in
Vijayapura, Karnataka reported variations in body weight within households, suggesting that
income, household resources, family food practices, food-related gender norms, and other
family-level characteristics influence nutrition status and dietary intake [10]. This study also
looked at weight status between siblings of opposite genders and between mothers and children.
A positive association was found between mother’s BMI and child’s BMI and weight status, as
dual burden pairs (underweight child and overweight/obese mother) were found and every
overweight child had an overweight mother among this population [10]. This is similar to the
findings in Swaminathan et al. BMIs between parents within a household were correlated and
child BMI was associated with the parent’s BMI; however, mother’s weight status was identified
as not being a significant determinant of the child’s weight status [21]. Parents’ fat, oil, and
sugar intake was found to influence parent and child weight status within the same household
[21]. At the district and state levels, lack of dietary diversity determines child stunting as well as
mother and child nutrition/weight statuses. Stunting and weight status were both determined by

household income-level and wealth across the country [22]. Additionally, statistically significant
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associations in dietary intakes (consumption of protein, carbohydrates, fats and oils, and sugars
and sweets) between spouses was identified, indicating how household environment and
characteristics play a role in food consumption among families [21]. Many studies also indicated
household size as an influential factor in household dietary intake and diversity as households

with more members had higher dietary diversity [30, 62].
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Figure 1. Representation of Conceptual Framework
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Narrative Description

Figure 1 is a representation of the conceptual framework. In the grey boxes are national-,
household-, and individual-level predictors for dietary patterns, dietary diversity, and intake of
food groups. The main variables and pathways focused in this study are circled in red. The main
outcomes for this study are dietary diversity and dietary intake, with a focus on dietary patterns.
Nutrition status and chronic conditions (obesity, diabetes, hypertension, etc.) are distant
outcomes, not of direct interest in this study, but are deeply rooted in the implications of studying
food intake and dietary patterns. Globalization, urbanization, and economic development are
national level predictors potentially driving the nutrition transition in India. These predictors are
related to food pricing, food availability/supply, and the agricultural industry in India.
Globalization is also correlated to a population’s cultural perceptions and beliefs regarding food
consumption. Seasonality is directly related to agricultural productivity. Both seasonality and
agricultural industry play a role in food pricing and availability. Supply of food is associated to
food accessibility and food choice while demand for food in the markets is a major determinant
of food supply and availability. Education level, gender, age, and religion & caste are individual-
level predictors while household income, household size, family structure, head of household,
household food preferences are household-level predictors. PDS access is dependent on
household income and education level, both socioeconomic indicators, which is related to food
accessibility. It should be noted that PDS, all individual-level predictors, and only household
income, household residence (urban vs. rural household), and household size will be included in

this study due to data availability and variables collected from the study population.
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DATA & METHODS

Study Background

Study Population and Data Source

The study included households with adults, adult women and adult men, and an
adolescent between the ages of 10 and 19. In some households, only one adult was available to
participate in the study. The data for this study were collected in 2019 from Vijayapura (Bijapur)
district, a rural district in the State of Karnataka, India for a larger study on drivers of food
choice. Two study sites within this district were selected, one representing households in an
urban community, Vijayapura city, and another representing households in a rural community,
Ukkali village. Vijayapura city, the district capital of the district, has a total population of
327,427. Ukkali village is located 18 km from Vijayapura and has a population of 8,519
individuals (approximately 1,759 houses) [77]. Both regions in Vijayapura district are
experiencing a changing food environment in conjunction with globalization of food options and
economic development across the district in recent years. There have been increases in food

retail such as grocery stores/supermarkets, bakeries, and street food eateries [78].

Data Collection

The study sample is a representative sample of households in both the urban and rural
communities in Vijayapura district. The urban sampling frame included households from an
existing cohort of 404 households with school-going adolescents between the ages 10 and 19
years of age in 2012 in Vijayapura City. The rural sampling frame included a list of school-going

adolescents between the ages 10 to 19 years from a 2019 school roster of seven schools in Ukkali
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village. School rosters were merged and students from classes 6 to 12 were randomly selected
using simple random sampling techniques. For both urban and rural samples, households of these
school-going adolescents were visited to recruit and interview two adults, male and female. For
the urban sample, households with no adolescents, households that shifted to another city,
households that were unable to be contacted due to migration to a new city, or adolescents who
lived outside Vijayapura for education/work were excluded from the study. For the rural sample,
adolescents were excluded if they were attending one of the seven schools but lived in a different
village, had a number of absenteeism in school, or if there was a family dispute in the
adolescents’ household. A total of 273 urban and 225 rural households were selected, with
response rates of 97% and 98.6%, respectively. Of the 273 urban households, data were collected
from 265 households (265 adult females, 245 adult males, and 265 adolescents) and of the 225
rural households, data were collected from 222 households (222 adult females, 222 adult males,
and 237 adolescents). Study instruments were developed and pre-tested prior to implementing
them within households. Survey instruments include: (1) socioeconomic status and PDS
questionnaire; (2) nutrition transition food frequency questionnaire; (3) food choice
questionnaire; (4) adolescent health questionnaire. Adults were only asked questions from the
Socioeconomic, Food Choice, and Nutrition Transition Food Frequency Questionnaire Modules

(NT-FFQ). All data collected were self-reported and were collected in 2019.

Variables
Outcome Variables
The main outcome variable used for analyses is average consumption per week of

identified food items. Studying these variables also help determine whether adults are consuming
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a combination of foods from all food groups, or dietary diversity. 69 food and beverage items
were sorted into 10 categories: (1) global foods; (2) Indian snack foods ; (3) sweets, mithai,
desserts; (4) dairy products; (5) beverages; (6) fruits; (7) seasonal fruits; (8) vegetables; (9)
common Indian foods; (10) non-vegetarian foods . Each food item was also coded for frequency
of consumption (daily, few times per week, once per week, 2-3 times per month, once per month,

sometimes, never).

Covariates

Covariates covered two domains: individual and household characteristics. Adults were
categorized as male or female. For the purposes of this study, sex is the main independent
variable. Other covariates of interest include age (continuous variable), education of the adult
household member, number of family members, religion, caste, household income, and PDS
usage. Education of household members was categorized by five categories: never attended, pre-
primary school, high school, PUC/Diploma, degree and above. Adults also reported number of
family members, which is a continuous variable. For religion, the variable was categorized into
five groups: Hindu, Muslim, Christian, Jain, and Buddhist. For analysis purposes, only four
categories were used for religion: Hindu, Muslim, Christian, and Jain. No respondents reported
that they were Buddhists, therefore it was not included in analyses. Caste was categorized into
four groups: General Caste, Other Backward Class, Scheduled Caste, and Scheduled Tribe. All
four groups were used for analysis. Participants also reported monthly household income, which
has been categorized into five categories: Less than 5,000 INR, Between 5,000 to 10,000 INR,
Between 10,001 to 20,000 INR, Between 20,001 to 30,000 INR, and More than 30,000 INR.

The variable for whether participants hold/use a PDS card was categorized into 5 groups: no
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card, card that was not used in the past 12 months, AAY, BPL, and APL. For analysis, PDS use
was dichotomized as yes/no. The region variable were included for analysis and were used to

distinguish between urban and rural households.

Data Preparation

Data Cleaning and Coding

All data from the Socioeconomic Status Module and the Nutrition Transition Food
Frequency Module were cleaned for purposes of research and analysis. In the Socioeconomic
Status Module, all categorical variables were coded numerically in order. “Refused” and “Don’t
Know” options were coded 98 and 99, respectively. All dichotomous variables within this
module were coded as 1 for “yes” and 0 for “no”. All missing data were coded with a period (.).
For the Nutrition Transition Food Frequency Module, food consumption/week for each food
item was coded according to days in a week and weeks in a month. Binary data for consumption

of food groups were coded as 1 for “yes” and 0 for “no”.

Statistical Analyses

All analyses were conducted using SAS version 9.4. All results from analyses were
representative of men and women in urban and rural households in Vijayapura district,

Karnataka. Full cohort of respondents were sampled from January to October 2019.

Descriptive Analyses
Table 1 provides results for the descriptive analysis of each socio-demographic variable

for all adult respondents and for each gender group, men and women. Socio-demographic
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variables derived from a quantitative survey instrument under the Socioeconomic Status Module.
Using literature review findings and conceptual framework, the following individual and
household socio-demographic variables were included in descriptive analyses: age, gender,
religion, caste, education, household monthly income (INR), number of household members,
region (rural and urban), and PDS usage. ‘PROC FREQ’ and ‘PROC MEANS’ statements were
used in SAS to obtain these values. Binomial statements were performed to retrieve p-values and
95% confidence intervals for each socio-demographic variable for all adult respondents. Cross-
tabulations were used to estimate means and standard deviations for continuous variables and
frequencies as percentages for categorical variables by gender. Chi-square tests and Fisher
analyses (when the assumption that individual cell counts were > 5 was not met) were performed
to evaluate the difference in socio-demographic characteristics across gender. Additionally,
descriptive analyses were performed using results from dietary pattern analyses (see Dietary
Pattern Analyses section below) to capture variations in demographic and socioeconomic

characteristics across dietary patterns (Table 7 & 8 in Appendices).

Food Consumption Frequency

Food frequency data were collected via a quantitative survey instrument under the
Nutrition Transition Food Frequency Questionnaire (FFQ) Module. Adults, both men and
women, within each household with an adolescent were asked “On average, how frequently did
you consume X food?” Frequencies of food item consumption were coded as daily
consumption = 7, consumption few times per week = 3.5, consumption once per week = 1,
consumption 2-3 times per month = 0.58, consumption once per month = 0.23, consumption

sometimes = 0.12, never consumed = 0. Participants were also given the answer choice “don’t
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know”. This option choice was also coded as ‘0’ to signify no familiarity or reach with the food
item. Grouping this with the ‘never’ option was done as many adults in this population either do
not recognize the food item due to its lack of commonality in food markets or these individuals
are not aware of how many times they consume the food item. For the purposes of this study,
based on experts and scholars studying nutrition in India, 69 food items were categorized into 21
food groups: (1) global breads and cereals, (2) global savory foods and snacks, (3) global sweets,
(4) non-local savory snacks, (5) non-local sweets, (6) rice and rice-based dishes, (7) pulses, (8)
wheat, Pearl millet, and sorghum, (9) fruits, (10) vegetables, (11) savory foods and snacks, (12)
nuts, (13) local sweets, (14) sweeteners, (15) red meat, (16) lean meat, (17) eggs, (18) dairy, (19)
tea and coffee, (20) fruits and juices, and (21) soda and energy drinks. Chi-square tests and
student t-tests were performed and food variety score was calculated (sum of the food items
consumed), was used to capture differences between men and women in frequency of intake of
these food groups and diversity of diet (Table 2). Furthermore, these differences were compared

across regions among urban and rural households (Table 3).

Linear Regression Modeling for Food Consumption Patterns

The association between frequency of food consumption and gender was determined by
linear regression analyses. Normality is a requirement for the outcome variables for linear
regression analysis. Therefore, using the ‘PROC UNIVARIATE’ function, skewed outcome data
were identified. Outcome variables with skewed distributions (either left or right skewed) were
log transformed as this allows for the distribution to be more symmetric and nearing a normal
distribution [43]. The following food group outcome variables were log transformed: Global

breads and cereals, global savory foods and snacks, global sweets, non-local savory snacks, non-
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local sweets, wheat, pearl millet, and sorghum, fruits, local sweets, sweeteners, red meat, lean
meat, egg, fruit juice, and soda and energy drinks. Also, the gender variable was re-coded, 1 for
female and 0 for male. Parameter estimates (3) and 95% confidence intervals for the parameter
estimates were found for each regression model using ‘PROC REG’. Gender was included as the
independent variable and the continuous frequency of consumption of food items were included
as outcome variables (Y). The same food groups from the food consumption frequency analyses
were used, accounting for 21 outcome variables and 21 linear models (Table 4). The adjusted/full
model includes the following variables: gender, age, religion, caste, education, household
income, total number of household members, region (urban and rural households), and

household PDS usage. The equation for adjusted linear regression model is the following:

Y= a+ Bi1GENDER + yiAGE + y2RELIGION + ysCASTE + y4,EDUCATION + ysINCOME +

ysTOTAL _HOUSEHOLD NO + y:REGION + ysPDS_USE

B11s a regression coefficient, providing an estimate of change for the outcome variable
while adjusting for the confounding variables listed as gammas (y). Among the confounding
variables, all are categorical variables, including dichotomous variables, aside from age and the

total number of members within a household.

Dietary Pattern Analyses
Exploratory factor analysis (EFA), specifically principal components analysis (PCA),
was used to identify how food groups are consumed in patterns among Vijayapura adults (Table

5). Food groups were entered into the principal components analysis as frequency of
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consumption for 21 food groups, as established before in the food consumption frequency
analyses. The ‘PROC FACTOR’ function helped carry out this multivariate statistical technique.
Number of factors/patterns was determined by eigenvalues and scree plots; an eigenvalue cut-off
of 1.0 was given, based on the Kaiser criterion. Factor loadings were calculated after varimax
rotation was employed and were assessed for communality. Food groups with factor loadings >
0.40 were retained per factor/pattern. 4 factors/patterns explained the most amount of variability
in the datasets.

Multiple linear regression analyses were conducted to capture the association between
demographic and socioeconomic characteristics and dietary patterns derived from the Principal
Components Analysis (Table 6). Demographic and socioeconomic variables were independent
variables. The same demographic and socioeconomic variables used in the descriptive analyses
were also used in these regression models (age, gender, religion, caste, education, household
monthly income, number of household members, region, and PDS usage). Factor loadings for
each dietary pattern were continuous. These values served as the outcome variable (Y'). Similar
to the linear regression modeling for food consumption patterns, the gender variable was re-
coded, 1 for female and O for male. Parameter estimates () and 95% confidence intervals for the
parameter estimates were found for each regression model using ‘PROC REG’. Four dietary
patterns were identified and four linear regression models were run. The equation for the

multiple linear regression model is the following:

Y= a+BiGENDER + 2AGE + B;RELIGION + B,CASTE + BSEDUCATION + BsINCOME

+ B,TOTAL _HOUSEHOLD NO + BsREGION + oPDS_USE
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RESULTS

Population Characteristics

Table 1 shows the characteristics of all adult respondents stratified by gender. Of the 925
respondents, respondents were on average 45 years old. Women were significantly younger than
men (42 vs. 49 years old; p <0.001). The majority of respondents practiced Hinduism (75%) and
were part of Other Backwards Class' (56%). Similar distributions for religion and caste were
found among men and women. About half the respondents (55%) had less than high school
education. More women had less than a high school education than men (64% vs. 45%; p
<0.001). More men held a degree and above than women (23% vs. 11%; p <0.001). The majority
of adult respondents were from families in the second poorest income group (34%) with a

household monthly income of INR 5,001 — 20,000 ($US 98 — 196).

Overall Food Consumption Patterns

Table 2 shows the average frequency of intake per week of all respondents. Adults
consumed fruits (15.0 times/week), pulses (10.0 times/week), and dairy (13.8 times/week) more
frequently than other foods and beverages. The least frequently consumed foods and beverages
(< 0.5 times/week) were soda, energy drinks, non-local Indian sweets, and red meat. Vegetables,
savory foods and snacks, wheat, pearl millet, and sorghum, and rice and rice-based dishes were
consumed more than once per day (>7.0 times/week). Tea and coffee were the most frequently
consumed beverage (6.4 times/week). Nuts (3.8 times/week), non-local Indian savory snacks (3.7

times/week), global sweets (3.6 times/week), sweeteners (2.6 times/week), and global breads and

t Other Backwards Class is an educationally and socially disadvantaged group of the population
classified by the Government of India.
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cereals (2.1 times/week) were consumed few times per week. Adults consumed eggs (1.7
times/week), fruit juices (1.5 times/week), global savory foods and snacks (1.4 times/week), and
local sweets (1.2 times/week), on average, once per week.

Local savory foods and snacks were consumed more frequently than non-local and global
savory foods and snacks. Yet, global sweets were consumed more frequently than non-local (3.6
vs. 0.5 times per week) and local sweets (3.6 vs. 1.2 times per week). It also appears that
respondents frequently consumed local foods, such as PDS- and non-PDS-supported staples,
produce, snacks, and tea and coffee (>6 times/week). Non-vegetarian foods and non-local/global
foods were consumed infrequently in comparison to local foods; however, non-local and global
foods, except for non-local sweets, were consumed 1-4 times per week, more frequent than non-

vegetarian foods.

Food Consumption Patterns by Gender

Table 2 shows the average frequency of intake per week by gender. Compared to men,
women had a significantly higher intake of fruits (16.8 vs. 13.1 times/week), dairy (14.4 vs. 13.2
times/week), global sweets (4.1 vs. 2.9 times/week), sweeteners (3.0 vs. 2.3 times/week), nuts
(4.1 vs. 3.5 times/week), global breads and cereals (2.3 vs. 1.8 times/week), pulses (10.1 vs. 9.8
times/week), and local sweets (1.3 vs. 1.1 times/week) (p <0.05). On the other hand, men had a
significantly higher intake of fruit juices (1.7 vs. 1.3 times/week), soda and energy drinks (0.5 vs.
0.2 times/week), lean meat (0.8 vs. 0.6 times/week), wheat, pearl millet, and sorghum (7.9 vs. 7.7
times/week), and red meat (0.4 vs. 0.3 times/week) than women (p <0.01).

Men had significantly higher food variety score than women (50 vs. 49 food items; p

<0.01). However, this difference is only by one food item, which is less than the difference
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between urban and rural residents. A higher food variety score does not indicate that men
consumed more nutritious diets, as men could have consumed more “unhealthy” food items,
such as snacks, sweets, and packaged foods than women, contributing to differences in food
variety score between men and women. The food variety score ranges were 19 to 65 food items
for men and 27 to 62 food items for women, indicating men were exposed to higher numbers of
foods than women.

Findings generally show that women consumed pulses, nuts, fruit, dairy, and global
breads, cereals, and sweets, more frequently than men. These results suggest that women
frequently consumed food items from both traditional and global/modern diets. On the other
hand, men had higher dietary diversity with more frequent intake of non-vegetarian foods,
beverages (fruit juices and soda/energy drinks), and wheat, pearl millet, and sorghum than
women. These results may be attributable to accessibility/exposure to food, food-related gender

norms, and eating habits.

Food Consumption Patterns by Gender and Region

Table 3 shows the average frequency of intake per week between men and women across
urban and rural settings. Urban men consumed dairy (15.7 vs. 10.2 times/week) and fruits (15.3
vs. 10.5 times/week) more frequently than rural men. These food groups accounted for the
largest regional differences in frequency of food intake among men (p <0.001). Additionally,
compared to rural men, urban men significantly consumed rice and rice-based dishes (9.1 vs. 8.1
times/week), vegetables (10.7 vs. 8.6 times/week), savory foods and snacks (9.6 vs. 8.0
times/week), global sweets (3.5 vs. 2.3 times/week), fruit juices (2.1 vs. 1.3 times/week), local

sweets (1.2 vs. 0.8 times/week), non-local Indian sweets (0.6 vs. 0.4 times/week), global savory
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foods and snacks (1.5 vs. 1.1 times/week), nuts (3.8 vs. 3.2 times/week), and sweeteners (2.6 vs.
1.9 times/week) more frequently (p <0.05). Conversely, rural men consumed lean meat (1.0 vs.
0.7 times/week) more frequently than urban men (p <0.05).

When comparing urban and rural women, urban women significantly consumed
vegetables (10.1 vs. 9.2 times/week), sweeteners (3.4 vs. 2.4 times/week), fruit juices (1.6 vs. 1.0
times/week), rice and rice-based dishes (8.6 vs. 8.2 times/week), and nuts (4.4 vs. 3.8
times/week) more frequently than rural women (p <0.05). Similar to the difference between
urban and rural men, dairy (16.8 vs. 11.6 times/week) and fruits (19.8 vs. 13.4 times/week)
consumption accounted for the largest regional differences in frequency of consumption between
urban and rural women, as urban women had a higher intake of these food groups than rural
women (p <0.001). Rural women had significantly consumed savory foods and snacks (9.2 vs.
8.3 times per week) and global breads and cereals (2.7 vs. 1.9 times per week) more frequently
than urban women (p <0.05).

The food variety score was significantly higher for urban residents than for rural
residents. There is approximately a three-item difference between both urban and rural men (51.1
vs. 48.8 food items; p <0.001) as well as urban and rural women (50.3 vs. 47.4 food items; p
<0.001). Among men, the food variety score ranges were 19 to 65 food items for urban men and
30 to 60 food items for rural men whereas among women participants, the ranges were 27 to 62
food items for urban women and 32 to 59 food items for rural women. These ranges suggest that
urban populations may be exposed to more types of food than rural populations. Among urban
participants, men had a higher food variety score than women, but the difference was only by

one item. This is similar to rural participants as well.
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Compared to urban women, urban men had significantly more frequent intake of rice and
rice-based dishes (9.1 vs. 8.6 times/week), wheat, pearl millet, and sorghum (7.9 vs. 7.7
times/week), vegetables (10.7 vs. 10.1 times/week), red meat (0.5 vs. 0.3 times/week), fruit
juices (2.1 vs. 1.6 times/week), and soda and energy drinks (0.6 vs. 0.2 times/week) (p <0.05).
On the contrary, urban women significantly consumed fruits (19.8 vs. 15.3 times/week), nuts
(4.4 vs. 3.8 times/week), global sweets (4.3 vs. 3.5 times/week), and sweeteners (3.4 vs. 2.6
times/week) more frequently than urban men (p <0.05).

Similar to the urban population, fruit consumption (13.4 vs. 10.5 times/week) accounted
for the largest gender difference between rural men and women, as rural women consumed this
food group more frequently than rural men (p <0.001). Rural men had significantly more
frequent intake of wheat, pearl millet, and sorghum (7.9 vs. 7.6 times/week), lean meat (1.0 vs.
0.6 times/week), fruit juices (1.3 vs. 1.0 times/week), and soda and energy drinks (0.4 vs. 0.1
times/week) than rural women. On the other hand, rural women had significantly more frequent
consumption of pulses (10.2 vs. 9.8 times/week), nuts (3.8 vs. 3.2 times/week), local sweets (1.2
vs. 0.8 times/week), dairy (11.6 vs. 10.2 times/week), sweeteners (2.4 vs. 1.9 times/week),
vegetables (9.2 vs. 8.0 times/week), global breads and cereals (2.7 vs. 1.6 times/week), global
sweets (4.0 vs. 2.3 times/week), and tea and coffee (6.6 vs. 6.3 times/week) than rural men.

Higher dietary diversity and more frequent intake of staples/local foods and expensive
food items, such as fruits and dairy, among urban adults compared to rural adults could be
related to regional differences in food environment and accessibility of such foods. Both urban
and rural women frequently consumed more global breads, cereals, sweets as well as traditional
foods such as fruits and nuts than urban and rural men. These findings suggest that global foods

are also being incorporated within diets among women not only in urban but rural settings. Rural
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women in fact consumed more global breads and cereals than rural men and urban women. In
addition, both urban and rural men consumed more meat (red meat among urban men and lean
meat among rural men) than urban and rural women, possibly due to higher exposure of these
items among men than women. Gender differences were observed in the consumption of pulses,
wheat, pearl millet, and sorghum, tea and coffee, and soda/energy drinks. Both urban and rural
men consumed soda/energy drinks and wheat, pearl millet, and sorghum food items more
frequently than urban and rural women. Rural women had more frequent intake of pulses and tea
and coffee as opposed to rural men. It should be noted that only regional differences were found
in the consumption of local and global savory foods and snacks as well as non-local Indian

sweets; urban men consumed these food items more than rural men.

Adjusted Linear Regression Models of Food Intake and Gender

Table 4 presents linear regression models evaluating the association between gender and
frequency of food intake, while adjusting for covariates. Based on literature, age, household
religion, caste, education, income, household members, region, and PDS use are associated with
food consumption and dietary patterns. Thus, these variables were controlled for in all linear
regression models. Men were selected as the referent group. Among the food groups, a
significant relationship was found between gender and frequency of consumption of rice and
rice-based dishes, wheat, pearl millet, and sorghum, fruits, nuts, local sweets, sweeteners, dairy,
global sweets, non-local Indian savory snacks, fruit juices, and soda and energy drinks. It was
found that women were significantly less likely to frequently consume rice and rice-based dishes
(B=-0.33; 95% CI-0.64, 0.03; p <0.05), wheat, pearl millet, and sorghum ( = -0.04; 95% CI -

0.04, 0.60; p <0.001), non-local savory snacks (f =-0.18; 95% CI -0.34, 0.20; p <0.05), fruit
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juices (p =-0.36; 95% CI -0.52, 0.20; p <0.001), and soda and energy drinks ( =-0.54; 95% CI
-0.72, 0.37; p < 0.001) than men within the same population. Women were less likely to have a
higher food variety score than men (3 =-1.30; 95% CI -2.06, -0.55: p <0.001). On the contrary,
men were significantly less likely to frequently consume fruits (f = 0.30; 95% CI1 0.21, 0.40: p <
0.001), nuts (B =0.72; 95% CI1 0.36, 1.07, p <0.0.001), local sweets (f = 0.25; 95% CI1 0.12,
0.38; p <0.001), sweeteners (f = 0.44; 95% CI -0.23, 0.64; p < 0.001), dairy ( = 1.63; 95% CI
0.62, 2.65; p <0.01), and global sweets (p = 0.40; 95% CI 0.23, 0.58; p < 0.001) than women
within the same population. These findings are consistent with results comparing food
consumption patterns between men and women, where women had lower food variety scores and
consumed fruits, dairy, global and local sweets, nuts, and sweeteners more frequently than men.
Men consumed wheat, pearl millet, and sorghum, fruit juices, and soda and energy drinks more
frequently than women. Moreover, men were more likely to have frequent intake of rice and
rice-based dishes than women, aligning with differences found in food intake patterns between
urban men and women. Food intake patterns also showed significant gender differences in red
meat, lean meat, and global breads and cereals. These results were not supported by findings

from adjusted linear regression analyses.

Dietary Pattern Analyses

A review of scree plots and eigenvalues from principal components analysis (PCA)
suggested that a four-factor solution was the best fit to the frequency data for adults. A total of
9.34% of the variance was explained in four components for respondents. Final factor loadings
were determined using PCA with varimax rotation of four-factors. Names of dietary patterns

were assigned based on the factor loadings that contributed most highly to each pattern.
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Table 5 demonstrates factor loadings and dietary patterns for adults, derived from PCA.
Factor 1 loaded on savory foods and snacks, local sweets, and all non-local and global food
groups (global breads and cereals, global savory foods and snacks, global sweets, non-local
savory snacks, non-local sweets). This dietary pattern was named “Snacks, Cereals, and Sweets.”
Of the 9.34% of the total variance from the four-factor solution, the “Snacks, Cereals, and
Sweets” dietary pattern explains 2.97% of the variance, higher than the other three dietary
patterns. Factor 2 had high factor loadings for fruits, nuts, sweeteners, and dairy. This dietary
pattern was named “Dairy, Fruits, & Nuts.” Factor 3 loaded on red meat, lean meat, and eggs.
This pattern was named “Non-Vegetarian.” Factor 4 had high factor loadings for rice and rice-
based dishes, pulses, wheat, pearl millet, and sorghum, vegetables, savory foods and snacks, and
fruit juices. This dietary pattern was named “Vegetarian.”

Table 6 presents regression coefficients and 95% confidence intervals from multiple
linear regression models evaluating independent associations between demographic and
socioeconomic characteristics and the four identified dietary patterns. Significant gender
differences were found among adults who had “Dairy, Fruits & Nuts”, “Non-Vegetarian”, and
“Vegetarian” dietary patterns. Women were significantly more likely to have the “Dairy, Fruits
& Nuts” dietary pattern (p = 0.40; 95% CI 0.22, 0.58; p <0.001) whereas men were significantly
more likely to have the “Non-Vegetarian” (f = -0.49; 95% CI1 0.66, -0.32; p <0.001) and
“Vegetarian” (f =-0.39; 95% CI -0.59, -0.19; p <0.001). Adults who had the “Snacks, Cereals,
and Sweets” dietary pattern were more likely to be younger ( = -0.02; 95% CI-0.03, -0.01; p
<0.001), urban residents (B = 0.45; 95% CI 0.20, 0.70; p <0.001), and PDS users (B =0.27; 95%
CI10.01, 0.53; p <0.05) than those who did not have the “Snacks, Cereals, and Sweets” dietary

pattern. Adults who had the “Dairy, Fruits, and Nuts” dietary pattern were more likely to be in
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higher caste/social groups ( =-0.16; 95% CI -0.29, -0.03; p <0.05), such as the General Caste,
have higher education (f = 0.13; 95% CI 0.06, 0.21; p <0.001) and income (B = 0.26; 95% CI
0.17,0.35; p <0.001), and live with fewer household members (3 =-0.04; 95% CI-0.07, -0.05; p
<0.05) than those who did not have the “Dairy, Fruits, and Nuts” dietary pattern. Additionally,
adults who had the “Non-Vegetarian” dietary pattern were less likely to be Hindu ( = 0.23; 95%
CI0.11, 0.36; p <0.001) and General Caste members (3 =0.79; 95% CI 0.67, 0.91; p <0.001)
and more likely be younger (f =-0.01; 95% CI-0.02, -0.003; p <0.01), PDS users (B = 0.24;
95% C10.04, 0.44; p <0.05) and reside in the urban area ( = 0.38; 95% CI 0.17, 0.58; p <0.001)
than those who did not have the “Non-Vegetarian” dietary pattern. Adults who had the
“Vegetarian” dietary pattern were more likely to be younger (B =-0.02; 95% CI -0.03, -0.003; p
<0.05), non-PDS users (B =-0.26; 95% CI -0.51, -0.02; p <0.05), and urban residents ( = 0.59;
95% C10.35, 0.82; p <0.001) as well as have higher education (B = 0.12; 95% CI 0.04, 0.20; p
<0.01) and live with more household members ( = 0.05; 95% C1 0.01, 0.09; p <0.01) than those

who did not have the “Vegetarian” dietary pattern.
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DISCUSSION

The aim of this study is to investigate gender differences in food consumption, dietary
diversity, and dietary patterns in the context of nutrition transition across rural and urban
households in Vijayapura, Karnataka. We also explored differences in food consumption among
rural and urban men and women, as urban and rural areas may be exposed to different food
environments [82]. Data were from 245 men and 265 women residing in urban households and
222 men and 222 women residing in rural households. We found men had more varied diets and
were exposed to more food items than women. Women had more frequent consumption of
nutrient-rich food sources, such as fruits and dairy than men whereas men had more frequent
consumption of non-vegetarian items than women. Local sweets and global food items, such as
global breads, cereals, and sweets, were more frequently consumed by women than men.
Additionally, four primary dietary patterns were identified among adults: “snacks, cereals, and
sweets”, “dairy, fruits, & nuts”, “non-vegetarian”, and “vegetarian” dietary patterns. Women
were more likely to have the “dairy, fruits, & nuts” dietary patterns whereas men were more
likely to have the “non-vegetarian” and “vegetarian” dietary patterns.

Indian dietary guidelines recommend eating plenty of vegetables, fruits, and food grains
(cereal/millets/pulses) among adult populations to prevent nutrition deficiencies and chronic
conditions [38]. In this study, adults consumed fruits, vegetables, dairy, and pulses more than
once a day or greater than 10 times per week. These findings are unlike studies suggesting low
intake of micronutrient-rich foods, such as fruits, vegetables, and grains among adult populations
in India [11-13, 27, 79].

The National Family Health Survey from 2015-2016 found that men are slightly more likely

to consume fruits and dairy more regularly than women [80]. Previous studies have also
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identified low intake of these food groups among Indian women [11-13, 79, 98]. In comparison,
we found that dairy and fruits consumption accounted for the largest gender differences in
frequency of consumption between men and women, as women consumed these food items more
frequently than men. Daily consumption of vegetables and wheat, pearl millet, and sorghum
intake was found among both men and women, suggesting the accessibility and availability of
these food items within households as well as food markets. Animal source foods, except for
dairy, were consumed more frequently by men than women, 1-2 times a month, aligning with
national findings and reports [80]. These findings may be a result of gender and cultural norms,
as men tend to travel outside of the home more often than women, giving them access to more
non-vegetarian items [51, 78, 82, 93]. Non-vegetarian foods are also perceived as masculine and
strength-providing, which may explain frequent consumption of such foods by men [78].
Evidence further suggests that women perceive outside snack foods and sweets as
unclean and unhealthy [51, 84, 85]. We found that many of the global foods were more
commonly consumed by women than men, particularly global breads, cereals, savory foods,
snacks, and sweets, which were consumed a few times per week by women. Rolls & Guthrie
further explain that women tend to experience more conflicts with food consumption. Despite
perceiving them as less healthy, they like and consume more fattening foods than men [85].
Furthermore, this frequent consumption of global breads, cereals, and sweets among women may
be explained by the accessibility and affordability of these foods in food markets, even in remote
rural areas [41, 50, 82]. We found rural women consumed global breads and cereals more than
urban women. Some of the global and non-local foods identified in this study, such as bread,
oats, multigrain biscuits, chocolate, ice cream, cake, gulab jamun, may not be so uncommon

within the food environments in Vijayapura [10, 82]. Women play essential roles in choosing
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types and amount of food consumed within households [10, 28, 58]. It was reported that
proximity to stores and food prices played a role in food procurement and consumption, possibly
explaining the increased frequency of consumption of low-cost and accessible global foods
among this gender group [28, 58]. Across both genders, global sweets, such as chocolate, were
consumed a few times in a week as opposed to local sweets and non-local sweets, which were
consumed approximately once per a week. This difference between global and local sweet
consumption may be due to increasing preference for global sweets over traditional sweets and
easy accessibility of international brands of sweets [92]. Frequent intake of sugar and fattening
foods may be an indication of decreasing dietary quality among women [38].

Across both genders, tea and coffee consumption was high, being consumed almost daily.
These results are to be expected as tea consumption is heavily rooted in the Indian culture. Both
tea and coffee are also affordable and easily accessible in food markets, even for low-income
households [90]. Non-traditional drinks, such as sodas, energy drinks, and fruit juices, are not as
frequently consumed as tea and coffee, being consumed less than once a week; however, men
did consume these drinks more frequently than women. A possible explanation to this gender
difference is that these “cold” drinks are consumed outside of the home, in roadside eateries,
street vendor, or restaurants, which men access more than women [51, 78].

Among urban and rural residents, adults living in urban areas consumed staples and local
foods more frequently than rural residents, possibly as a result of less food options and variety in
rural areas [81, 82]. Expensive foods, such as fruits, vegetables, and dairy were more frequently
consumed by urban residents. Previous studies have found an association between food
consumption patterns and urbanization; this pathway is mediated by household income growth

[81, 83]. Thus, it is not surprising that urban households, who may have larger food budgets,
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frequently consume more expensive items [81, 83]. Urban residents also consumed cold
beverages more frequently than rural residents, particularly fruit juices, agreeing with results
from two studies conducted in India, a 2020 study on urbanization and food consumption as well
as national findings from 2016 [81, 86]. Additionally, frequency of consumption of global and
non-local foods was similar between rural and urban residents. These findings may be a result of
the nutrition transition. With the increase of global foods in rural food markets, rural food
environments are beginning to resemble urban food environments [5, 78, 82].

Previous studies have shown gender differences in dietary diversity, with women,
particularly mothers, experiencing low dietary diversity, and men experiencing moderate dietary
diversity [4, 10, 11, 31, 99]. This particular study also shows a gender difference in food
diversity, as women show a slightly lower food variety score than men. We also found that men
may be exposed to a greater variety of food items than women, which may explain this gender
difference. Nonetheless, the difference in food variety score is only by one item, indicating a
small difference between the men and women in variety of foods consumed. Intake of more food
items does not necessarily mean a healthier variety of food is consumed among men than
women. Therefore, it is difficult to conclude that a higher food variety score indicates better
nutrition status.

Another major aspect of this study is capturing dietary patterns between men and women in
Vijayapura. Previous research has shown that there were no gender differences in dietary
patterns in India [56]. Reports have indicated that women’s choice in food and their dietary
patterns heavily depend on their husband’s or family’s food patterns [28, 58]. Thus, it was
hypothesized that men and women, within this population, do not have different dietary patterns.

We derived 4 dietary patterns for each gender using principal components analysis among a
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sample of adults in Vijayapura district. These dietary patterns further reflect dietary habits of
men and women. The study findings suggest that there were no gender differences in “snacks,
cereals, and sweets” dietary pattern, as both men and women tend to consume local snacks and
sweets with non-local/global food items. It was found that women were more likely to have
“dairy, fruits, & nuts” dietary pattern, choosing to consume fruits, nuts, dairy, and sweeteners
more than men. Men were more likely to have the “non-vegetarian” and “vegetarian” dietary
patterns than women. Vegetarian dishes, such as chapatis, rotis, and vegetable curries, and meats
are commonly found in roadside eateries and restaurants in Northern Karnataka, shaping men’s
food choices and increasing accessibility of these foods to men who tend to eat outside of the
home [51, 78, 82, 93].

Across all four of these dietary patterns, the “dairy, fruits, & nuts” and the “vegetarian”
dietary patterns were consistent with results from previous studies which show these two dietary
patterns as traditional and healthy [24]. Savory snacks were grouped together with vegetables
and pulses, which had high loadings in the “vegetarian” dietary patterns. These results align with
findings from household-level studies done in other parts of India, such as Delhi, Mumbai, and
Trivandrum [24]. This dietary pattern consisting of wheat, pearl millet, sorghum, rice, pulses,
and vegetables is consistent with findings from an Indian Migration Study [87]. The “snacks,
cereals, and sweets” dietary pattern explained the greatest amount of variance among adults
(2.97%); these findings show consumption of more “unhealthy” foods as there has been an
increased availability of global, non-local, as well as local snacks and sweets in food markets [5,
50, 51]. This dietary pattern had high loadings for all global/non-local foods as well as savory
foods and snacks and local sweets. Furthermore, local savory snacks were loaded on the “snacks,

cereals, and sweets” and “vegetarian” dietary patterns. A possible explanation for this might be
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that local savory snacks are often vegetarian friendly and available inside homes as well as with
other outside snack foods [51, 82]. Consumption of grains, cereals, and savory snacks is
consistent with results from 2005-2007 Indian Migration Study, which identified a “cereal-
savoury” dietary pattern with high loadings of rice and rice-based dishes, grains, and snacks
among adults [94].

Possibly due to access, globalizing diets, or cultural norms, previous research has noted
individuals who are Hindu consuming more meat-based diet [78]. On the contrary, we did not
find similar results. In this study, individuals who were Hindu were less likely to consume the
non-vegetarian diet, agreeing with findings from a 2020 community-based cross-sectional study
[97]. PDS-users were more likely to have the “non-vegetarian” dietary pattern, as many PDS
users are from social groups which often consume non-vegetarian foods [82]. In addition, we
found adults with higher monthly income and education were more likely to have the “fruits,
dairy, & nuts” dietary pattern, which consists of more expensive food items; adults with higher
education were more likely to have the “vegetarian” dietary pattern. Prior studies have found that
individuals who had higher monthly income and more education consumed vegetarian diets and
healthier, balanced diets, such as the “fruit and dairy” dietary pattern [59, 65, 75, 88]. Similar to
a 2015 study conducted in Hyderabad and Bangalore, urban residents were more likely to
consume the “snacks, cereals, and sweets” and “vegetarian” dietary patterns than rural residents,

likely due to urban food markets having more variety of foods [81, 82, 96].

Strengths and Limitations

This study has many strengths and limitations. A central strength of this study is that it is

the first to evaluate food consumption and dietary patterns using PCA between men and women
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in urban and rural areas of Northern Karnataka. Other strengths include the fact that the sample
used for this study had a very high response rates (97% for urban households and 98.6% for rural
households) and frequency of intake per week was captured for a variety of food items. In
addition, conducting linear regression models allows for deeper understanding of how food
consumption and dietary patterns changes based on gender and other population characteristics.
There are some limitations to this study. The FFQ dataset used in this study does not
measure caloric intake, therefore a direct comparison to the Indian dietary guideline’s
recommendations cannot be made. Also, lack of caloric intake limits the ability to compare
findings across similar studies. Frequency of consumption of food items was also self-reported
by the population. Respondents may have had difficulties recalling and estimating how frequent
they consumed each food item. For example, consumption of commonly seen food items in
Indian households could have been over-estimated. There could have also been underlying
gender differences in reporting food consumption patterns as well. Other considerations are that
the study uses cross-sectional data, which makes it difficult to explore temporal relationships or
draw any causal inferences from the data. Moreover, study findings cannot be generalized to the
entire Karnataka state as the study only sampled from adults living in rural and urban
communities in Vijayapura, Karnataka. Finally, another limitation of this study is that the
method which determines the number of factors or dietary patterns, screeplots and eigenvalues,

is subjective.

Conclusion
Overall, this study sought to identify gender differences in types of foods consumed via

dietary pattern analysis and capture food consumption patterns by quantifying gender differences
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in frequency of food intake. We found significant differences in dietary diversity and dietary
patterns between men and women, which might be attributable to food culture, gender norms,
access/exposure to foods items, and food availability. Food consumption and dietary patterns
also capture food choice. Women often reported frequently consuming more fruits, dairy, global
foods, snacks, and sweets than men whereas men often reported frequently consuming more
meat items, rice/rice-based dishes, wheat products, and beverages than women. It appears that
food items classified as non-traditional and outside foods are being consumed among men and
women on a weekly basis. Non-local and global snacks, cereals, and sweets are being
incorporated into diets, possibly due to easy access; however, these food items are not replacing
traditional food items. Men and women are still frequently consuming traditional foods and
healthier food items, such as fruits, vegetables, nuts, dairy, and food grains.

Vijayapura is a fast-growing city that is undergoing the nutrition transition. Research has
shown how men and women in India face similar and different burdens of chronic diseases, such
as obesity, diabetes, and hypertension [9, 12, 20, 24-26]. Studying dietary intake and patterns,
like in this study, informs efforts to develop more gender-appropriate diet recommendations and
promote dietary diversity/balanced diet. These public health interventions can ultimately help
improve nutrition outcomes and reduce risk of diet-related NCDs among adults. Future research
should capture nutrient intake of food items to see if adults from Vijayapura are meeting Indian
dietary recommendations and study the association between dietary patterns and cardio-

metabolic disease risk factors.
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TABLES

Table 1. Demographic and socioeconomic profile of men and women adults in Vijayapura, Karnataka, India

Characteristict Overall Men Women P-value
(n =925) (n = 448) (n=477)
Age (in years)¥ 45.0+99 48.5+99 41.7+8.7 <0.0001
Religion 0.99
Hindu 75.0(72.3,77.6) 73.2(69.1, 77.3) 73.4(69.4,77.3)
Muslim 22.3(19.8, 24.9) 23.7 (19.7, 27.6) 23.6 (19.9, 27.5)
Christian 0.2 (0.0, 0.5) 0.2 (0.0, 0.7) 0.2 (0.0, 0.6)
Jain 2.5(1.6,3.5) 2.9(1.4,4.5) 2.7(1.3,4.2)
Caste* 0.96
General 23.6 (21.0, 23.0) 24.1(20.2, 28.1) 23.1(19.3,26.8)
Other Backward Class 56.1 (53.1, 59.1) 57.6 (53.1, 62.2) 58.1(53.6, 62.5)
Scheduled Caste 19.6 (17.2,22.1) 18.1 (14.5,21.6) 18.7 (15.2,22.2)
Scheduled Tribe 0.7 (0.2, 1.2) 0.2 (0.0,0.7)
Education <0.0001
Never attended 31.9(28.9,24.9) 25.7 (21.6,29.7) 37.7(33.4,42.1)
Pre-Primary school 22.6 (19.9, 25.3) 18.8 (15.1,22.4) 26.2 (22.3,30.2)
High school 16.2 (13.8, 18.6) 14.7 (11.5, 18.0) 17.6 (14.2,21.0)
PUC/Diploma 12.4 (10.3, 14.6) 17.9 (14.3,21.4) 7.3(5.0,9.7)
Degree and above 16.9 (14.5, 19.3) 23.0(19.1, 26.9) 11.1(8.3,13.9)
Household Monthly Income (INR) ($US)* 0.96
<5000 (< $US 98) 15.6 (13.4,17.8) 13.0 (9.8, 16.1) 14.7 (11.5,17.9)
5,001 — 10,000 ($US 98 — 196) 33.5(30.6, 36.3) 32.4(28.0,36.7) 32.3(28.1, 36.5)
10,001 — 20,000 ($US 196 — 392) 23.6 (21.0,26.2) 24.8 (20.8, 28.8) 24.3 (20.5, 28.2)
20,001 —30,000 ($US 392 — 588) 9.9 (8.1,11.7) 10.7 (7.9, 13.6) 10.3 (7.6, 13.0)
>30,001 (= $US 98) 17.4 (15.1, 19.7) 19.2 (15.6,22.8) 18.5(15.0,21.9)
Number of Household Members#* 57+£23 59+ 2.4 57+24 0.31
Rural 50.3 (47.2,53.4) 46.0 (41.4,50.1) 459 (41.4,50.4) 0.98
PDS Users 62.9 (59.8, 66.0) 63.0 (58.5, 67.4) 62.9 (58.6, 67.2) 0.99

PDS, Public Distribution System is India’s food security system which provides free or subsidized rice and pulses for households living

below the poverty line

Comparing demographic and socioeconomic characteristics by gender using Students t-tests for continuous variables and Chi

Square and Fisher’s exact test for categorical variables

* Other Backwards Class, Scheduled Caste, and Scheduled Tribe are educationally and socially disadvantaged groups of the

population classified by the Government of India.

 Data are presented as frequency in percentage (%) and 95% confidence intervals unless indicated otherwise

* Continuous variables presented as mean and standard deviation

$$US 1 =51.0 Indian Rupees (INR), April 2012
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Table 2. Food consumption patterns (times per week) and Food Variety Score of households between men and women in Vijayapura, Karnataka, India

Overall Men Women Difference
(n=937) (n =448) (n=477) (Men — Women)
Staples and local foods
PDS-supported staples
Rice and rice-based dishes * 8.5+2.1 8.6+2.5 8.4+1.8 0.2
Pulses ® 10.0+£2.2 98+22 10.1£2.2 -0.3*
Non-PDS-supported staples
Wheat, pearl millet, and sorghum © 7.8+0.9 79+1.0 7.7+£0.7 (.2%**
Produce
Fruits 4 15.0+£9.8 13.1+8.9 16.8+10.2 -3 7FR*
Vegetables ° 9.7+3.2 9.8+3.5 9.7+2.8 0.1
Snacks, sweets and condiments
Savory foods and snacks f 8.8+44 8.9+4.8 8.8+4.1 0.1
Nuts 38+25 35425 4.1+25 -0.6%**
Local sweets ¢ 12+£1.5 1.1+£1.5 1.3£1.6 -0.2%*
Sweeteners " 26+29 23+29 3.0+£29 (. 7%x*
Animal-source foods
Red meat ! 04+0.7 04+09 0.3+0.6 0.1%*
Lean meat 07+1.2 08+1.3 0.6+1.1 0.2%*
Eggs 1.7+1.9 1.8+1.9 1.7£2.0 0.1
Dairy ¥ 13.8+8.0 132+7.8 14.4+8.2 -1.2%
Non-local foods: Global and Indian
Global breads and cereals ' 2.1+£25 1.8+24 23+26 -0.5%*
Global savory foods and snacks ™ 1.4+2.0 1.3+£1.9 1.5+2.1 -0.2
Global sweets * 36+34 29+30 4.1+3.6 -1.2%%*
Non-local Indian savory snacks ° 37+3.7 3.8+4.0 35+34 0.3
Non-local Indian sweets P 05+0.8 0.5+0.8 0.6+0.8 -0.1
Drinks
Tea and coffee 64+1.8 63+1.9 6.5+1.7 -0.2
Fruit juices ¢ 1.5+1.8 1.7+£1.9 1.3+1.6 0.4%**
Soda and energy drinks 0.3+0.9 0.5+1.1 0.2+0.6 0.3%**
Food Variety Score 51.0+5.8 50.0+5.7 49.0+53 wox
mean + SD (min-max) (19 - 67) (19 - 65) (27 - 62)

Values are mean = SD
*P<0-05, **P<0-01, ***P<0-001.

Comparing food consumption patterns between men and women

Differences in food consumption between men and women were tested using Students t-tests
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aRice, curd rice, veg pulao, idli, dosa, uttapa

® Dal, sambar, peas, chana, soybean, sprouts

¢ Chapati, roti, poori, paratha, puran poli

4 Bananas, apples, citrus, pomegranate, gooseberries, watermelon, grapes, mango, custard apple
¢ Green leafy vegetables, potatoes, yams, other vegetables

fWadas, bhajji, bonda, papad, poha, upma, chooda

¢Peda, barfi, laddoo, halwa, and kheer, shrikhand

" Sugar, jaggery, honey, and sweeteners

i Mutton

i Chicken and fish

k Curd, raita, paneer, cheese, butter, ghee, milk, lassi, milkshake, flavored milk, buttermilk
! Bread, multigrain biscuits, cereal, muesli, oats, masala oats

™ Burgers, pizzas, pasta, noodles, potato chips, popcorn, puffs

" Chocolate, chocolate spreads, pancakes, waffles, biscuits, and ice cream

© Samosa, wada pav, gobi Manchurian, chaat, Pav bhaji, khaari, rusk

P Cakes, pastries, kulfi, gulab jamun

9Fresh and packaged
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Table 3. Frequency of food consumption (times per week) and Food Variety Score, with comparison between men and women across rural and urban residence

in Vijayapura, Karnataka, India

Men Urban v. Women Urban v. Urban Men v. Rural Men v.
n=448 rural n=477 rural Women Women
Urban Rural Urban Rural
n=242 n=206 n=258 n=219
Staples and local foods
PDS-supported staples
Rice and rice-based dishes ? 9.1+£23 8.1+2.5 wkx 8.6+2.0 82+14 * **
Pulses ® 99+23 9.8+2.0 10.1+£2.3 102 +£2.1 *
Non-PDS-supported staples
Wheat, pearl millet, and sorghum 7.9+0.9 79+1.1 7.7+0.8 7.6+0.5 Hox ok
Produce
Fruits ¢ 153+9.6 10.5+7.1 Hokx 19.8+11.3 134+75 Hokx wokx Hokk
Vegetables © 10.7 +3.7 8.6+£29 wokx 10.1 +£3.0 92+26 Hok ok * *
Snacks, sweets and condiments
Savory foods and snacks f 9.6+5.1 8.0+43 ook 83+38 9.2+43
Nuts 3.8+26 32425 * 44+24 38+25 ok ok
Local sweets & 1.2+1.7 0.8+1.1 *k 1.5+1.7 1.2+1.4 *ok
Sweeteners " 2.6+3.3 19+24 * 34+33 24+23 HoA* * *ok
Animal-source foods
Red meat ! 0.5+0.8 04+09 0.3+0.7 0.3+0.5 *
Lean meat | 0.7+1.3 1.0+14 * 0.6+1.2 0.6+1.0 *ok
Eggs 1.7+1.8 1.9+19 1.7+£2.0 1.7+2.0
Dairy 157+7.8 102 +£6.7 Hokk 16.8 £8.3 11.6+7.2 kK *
Non-local foods: Global and Indian
Global breads and cereals ! 1.9+£2.6 1.6£2.0 1.9+2.7 2.7+£25 *ok Hokx
Global savory foods and snacks ™ 1.5+2.1 1.1£1.6 * 1.7£22 1.4£20
Global sweets » 35+34 23+24 Hokx 43+3.6 4.0+3.7 *ok HoAx
Non-local Indian savory snacks © 40+44 3.6£35 3.7+35 34432
Non-local Indian sweets P 0.6+0.9 04+0.5 ** 0.6+1.0 05+0.7
Drinks
Tea and coffee 64+19 63+19 64+19 6.6+1.3 *
Fruit juices 9 2.1+2.1 1.3+14 Hokk 1.6+1.7 1.0+1.5 Hokk *k *
Soda and energy drinks 0.6+1.3 0.4+09 0.2+0.8 0.1+04 ok rokx
Food Variety Score 51.1+£6.1 48.8+5.0 Hkk 503£5.5 474+4.7 ok
Mean + SD (min-max) (19 - 65) (30 - 60) (27 - 62) (32 -59)

Values are mean = SD
*P<0-05, **P<0-01, ***P<0-001.

Comparing food consumption patterns between urban and rural men and women
Differences in food consumption between urban and rural men and women were tested using Students t-tests

aRice, curd rice, veg pulao, idli, dosa, uttapa
b Dal, sambar, peas, chana, soybean, sprouts



¢ Chapati, roti, poori, paratha, puran poli

d Bananas, apples, citrus, pomegranate, gooseberries, watermelon, grapes, mango, custard apple
¢ Green leafy vegetables, potatoes, yams, other vegetables

fWadas, bhajji, bonda, papad, poha, upma, chooda

¢Peda, barfi, laddoo, halwa, and kheer, shrikhand

" Sugar, jaggery, honey, and sweeteners

i Mutton

i Chicken and fish

k Curd, raita, paneer, cheese, butter, ghee, milk, lassi, milkshake, flavored milk, buttermilk
! Bread, multigrain biscuits, cereal, muesli, oats, masala oats

™ Burgers, pizzas, pasta, noodles, potato chips, popcorn, puffs

" Chocolate, chocolate spreads, pancakes, waffles, biscuits, ice cream

© Samosa, wada pav, gobi Manchurian, chaat, Pav bhaji, khaari, rusk

P Cakes, pastries, kulfi, gulab jamun

9Fresh and packaged
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Table 4. Associations between frequency of food intake and gender among adults in Vijayapura, Karnataka, Indiat

Outcome Variables B 95% CI
Staples and local foods
PDS-supported staples
Rice and rice-based dishes ? -0.33%* -0.64, 0.03
Pulses ® 0.28 -0.04, 0.60
Non-PDS-supported staples
Wheat, pearl millet, and sorghum % ¢ -0.04%* -0.056, -0.03
Produce
Fruits ¥4 0.30%** 0.21,0.40
Vegetables © 0.04 -0.41, 0.48
Snacks, sweets and condiments
Savory foods and snacks f -0.29 -0.93, 0.35
Nuts 0.72%** 0.36, 1.07
Local sweets ¥ ¢ 0.25%** 0.12,0.38
Sweeteners ¥ 1 0.44*** 0.23,0.64
Animal-source foods
Red meat %1 -0.12 -0.31, 0.08
Lean meat % -0.13 -0.31, 0.04
Eggs ¥ 0.14 -0.04, 0.33
Dairy ¥ 1.63%* 0.62,2.65
Non-local foods: Global and Indian
Global breads and cereals ! 0.12 -0.09, 0.33
Global savory foods and snacks # ™ -0.07 -0.24,0.10
Global sweets 1 0.40%** 0.23,0.58
Non-local Indian savory snacks #° -0.18* -0.34, 0.02
Non-local Indian sweets P 0.03 -0.08, 0.14
Drinks
Tea and coffee 0.20 -0.06, 0.46
Fruit juices ¥4 -0.36%** -0.52,0.20
Soda and energy drinks ¥ -0.54%%* -0.72,0.37
Food Variety Score -1.30%** -2.06, -0.55

Men are the referent group
*P<0-05, **P<0-01, ***P<0-001.
Association between food variety score and frequency of consumption of food groups (outcome variables) and gender (exposure variable) using linear regression models
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*Qutcome variable was log-transformed to make distribution of outcome data closer to being symmetric
 Adjusted for respondent age, religion, caste, education, income, total household members, region, and PDS use
aRice, curd rice, veg pulao, idli, dosa, uttapa

b Dal, sambar, peas, chana, soybean, sprouts

¢ Chapati, roti, poori, paratha, puran poli

4 Bananas, apples, citrus, pomegranate, gooseberries, watermelon, grapes, mango, custard apple

¢ Green leafy vegetables, potatoes, yams, other vegetables

fWadas, bhajji, bonda, papad, poha, upma, chooda

¢Peda, barfi, laddoo, halwa, and kheer, shrikhand

" Sugar, jaggery, honey, and sweeteners

i Mutton

iChicken and fish

kK Curd, raita, paneer, cheese, butter, ghee, milk, lassi, milkshake, flavored milk, buttermilk

! Bread, multigrain biscuits, cereal, muesli, oats, masala oats

™ Burgers, pizzas, pasta, noodles, potato chips, popcorn, puffs

"Chocolate, chocolate spreads, pancakes, waffles, biscuits, ice cream

©Samosa, wada pav, gobi Manchurian, chaat, Pav bhaji, khaari, rusk

P Cakes, pastries, kulfi, gulab jamun

9Fresh and packaged
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Table 5. Dietary patterns derived from NT-FFQ among adults in Vijayapura, Karnataka, India*

Snacks, Cereals, and Sweets Dairy, Fruits, & Non-Vegetarian Vegetarian
Food Groups Dietary Pattern Nuts Dietary Pattern Dietary Pattern
Dietary Pattern

Staples and local foods
PDS-supported staples
Rice and rice-based dishes * 0.58
Pulses ®
Non-PDS-supported staples
Wheat, pearl millet, and sorghum ° 0.46
Produce
Fruits ¢ 0.69
Vegetables © 0.56
Snacks, sweets and condiments

Savory foods and snacks f 0.44 0.50
Nuts 0.62

Local sweets & 0.53

Sweeteners " 0.66

Animal-source foods
Red meat 0.65
Lean meat 0.79
Eggs 0.72
Dairy * 0.65

Non-local foods: Global and Indian
Global breads and cereals ' 0.60
Global savory foods and snacks ™ 0.72
Global sweets " 0.64
Non-local Indian savory snacks ° 0.66
Non-local Indian sweets P 0.66

Drinks
Tea and coffee
Fruit juices ¢ 0.48
Soda and energy drinks

Variance Explained (%) 2.97 2.24 2.12 2.01

* Food groups with absolute values < 0.40 are excluded from the table for simplicity

NT-FFQ, Nutrition Transition Food Frequency Questionnaire

Food group correlations and loadings were found using Principal components analysis and employing varimax rotation
Data representative of 925 adults across urban and rural households in Vijayapura, Karnataka
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aRice, curd rice, veg pulao, idli, dosa, uttapa

® Dal, sambar, peas, chana, soybean, sprouts

¢ Chapati, roti, poori, paratha, puran poli

4 Bananas, apples, citrus, pomegranate, gooseberries, watermelon, grapes, mango, custard apple
¢ Green leafy vegetables, potatoes, yams, other vegetables

fWadas, bhajji, bonda, papad, poha, upma, chooda

¢Peda, barfi, laddoo, halwa, and kheer, shrikhand

" Sugar, jaggery, honey, and sweeteners

i Mutton

i Chicken and fish

k Curd, raita, paneer, cheese, butter, ghee, milk, lassi, milkshake, flavored milk, buttermilk
! Bread, multigrain biscuits, cereal, muesli, oats, masala oats

™ Burgers, pizzas, pasta, noodles, potato chips, popcorn, puffs

" Chocolate, chocolate spreads, pancakes, waffles, biscuits, and ice cream

© Samosa, wada pav, gobi Manchurian, chaat, Pav bhaji, khaari, rusk

P Cakes, pastries, kulfi, gulab jamun

9Fresh and packaged
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Table 6. Associations between demographic and socioeconomic characteristics and dietary patterns derived using Principal Components Analysis among adults

in Vijayapura, Karnataka, India

Characteristic Snacks, Cereals, and Sweets Dairy, Fruits, & Non-Vegetarian Vegetarian
Dietary Pattern Nuts Dietary Pattern Dietary Pattern
Dietary Pattern
B 95% CI p 95% CI p 95% CI p 95% CI

Gender (Men vs. Women) 0.18 -0.03, 0.39 0.40%** 0.22, 0.58 -0.49%** 0.66, -0.32 -0.39%** -0.59, -0.19
Age (in years) -0.02%** -0.03, -0.01 -0.007 -0.02, -0.002 -0.01%* -0.02, -0.003 -0.02* -0.03, -0.003
Religion -0.04 -0.20, 0.11 0.05 -0.08, 0.18 0.23%%* 0.11,0.36 -0.09 -0.23, 0.04
Caste 0.08 -0.08, 0.24 -0.16* -0.29, -0.03 0.79%** 0.67,0.91 -0.03 -0.17,0.10
Education -0.05 -0.14, 0.04 0.13%** 0.06, 0.21 -0.07 -0.04, 0 0.12%* 0.04, 0.20
Household Monthly Income (INR) ($US)$ -0.06 -0.17,0.04 0.26%** 0.17,0.35 -0.07 -0.15,0.02 -0.03 -0.12, 0.07
Number of Household Members$ -0.01 -0.05, 0.03 -0.04* -0.07, -0.001 -0.03 -0.06, 0.006 0.05%%* 0.01, 0.09
Region (Rural vs. Urban) 0.45%%* 0.20, 0.70 0.062 -0.15,0.27 0.38%** 0.17, 0.58 0.59%** 0.35,0.82
PDS Use (Non-User vs. Users) 0.27* 0.01,0.53 -0.17 -0.39, 0.04 0.24* 0.04, 0.44 -0.26* -0.51, -0.02

PDS, Public Distribution System is India’s food security system which provides free or subsidized rice and pulses for households living below the poverty line

Men, rural residents, and PDS non-users are the referent groups

*P<0-05, **P<0-01, ***P<0-001.

Evaluating the association between demographic and socioeconomic characteristics and dietary patterns derived from principal components analysis among adults, using multiple

linear regression analyses

$$US 1 =51.0 Indian Rupees (INR), April 2012
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APPENDICES

Table 7. Demographic and socioeconomic profile of men in Vijayapura, Karnataka, India based on dietary patterns derived using Principal Components

Analysis
Characteristict Snacks, Cereals, and Sweets Dairy, Fruits, & Non-Vegetarian Vegetarian
Dietary Pattern Nuts & Tea/Coffee Dietary Pattern
Dietary Pattern Dietary Pattern
Age (in years)¥ 443+9.38 44.4+9.6 44.5+£9.7 443+9.8

Religion
Hindu
Muslim
Christian
Jain
Caste
General
Other Backward Class
Scheduled Caste
Scheduled Tribe
Education
Never attended
Pre-Primary school
High school
PUC/Diploma
Degree and above
Household Monthly Income (INR) ($US)$
<5000 (< $US 98)
5,001 — 10,000 ($US 98 — 196)
10,001 — 20,000 ($US 196 — 392)
20,001 — 30,000 (S$US 392 — 588)
>30,001 (= $US 98)
Number of Household Members¥
Rural
PDS Users

74.3 (71.4,77.2)
23.1(20.3,25.9)
0.1 (0.0, 0.34)
2.5(1.5,3.5)

23.1(20.3,25.9)

56.8 (53.6, 60.1)

19.4 (16.8, 22.1)
0.7 (0.1, 1.2)

33.2(29.9, 36.5)
23.4 (20.4, 26.3)
16.7 (14.1, 19.4)
10.6 (8.5, 12.8)
16.1 (13.5, 18.7)

15.8 (13.4, 18.2)
33.5 (30.4, 36.6)
23.6 (20.8, 26.4)
9.9(7.9,11.9)
17.1 (14.6, 19.5)
57+24

50.6 (47.3, 53.9)
62.4 (59.0, 65.8)

74.6 (71.7, 77.4)
22.5(19.8,25.2)
0.2 (0.0, 0.5)
2.7(1.7,3.8)

23.5(20.7,26.2)

56.4 (53.2, 59.7)

19.3 (16.8, 21.9)
0.8 (0.2, 1.3)

32.7 (29.5, 36.0)
24.0 (21.1, 27.0)
15.9 (13.3, 18.4)
11.0 (8.9, 13.2)
16.4 (13.8, 18.9)

16.4 (14.0, 18.8)
33.2(30.1, 36.2)
23.0 (20.3, 25.8)
10.0 (8.1, 12.0)
17.3 (14.8, 19.7)
57+23

50.4 (47.2, 53.7)
62.5 (59.1, 65.8)

76.4 (73.6, 79.2)
20.9 (18.2,23.5)
0.1 (0.0, 0.6)
2.6 (1.6,3.7)

24.9 (22.1,27.7)

54.9 (517, 58.1)

19.4 (16.9, 22.0)
0.8 (0.2, 1.3)

31.7(28.5, 34.9)
23.2(20.3,26.1)
16.1 (13.5, 18.6)
12.3 (10.1, 14.6)
16.7 (14.1, 19.3)

15.4 (13.0, 17.7)
32.9 (29.9, 26.0)
23.3(20.5, 26.0)
10.4 (8.4, 12.4)
17.9 (15.4, 20.4)
57+ 24

50.3 (47.0, 53.6)
61.7 (58.4, 65.1)

75.2 (72.4, 78.0)
22.1(19.4,24.8)
0.2 (0.0, 0.5)
2.4(1.4,3.5)

23.7(20.9, 26.4)

55.3 (52.1, 58.6)

20.2 (17.6, 22.9)
0.8 (0.2, 1.4)

32.9(29.6, 36.1)
21.7 (18.9, 24.6)
16.7 (14.1, 19.3)
11.8 (9.5, 14.0)
16.9 (14.3, 19.6)

16.4 (14.0, 18.9)
33.1(30.0, 36.3)
23.3 (20.6, 26.1)
9.4 (7.5,11.4)
17.6 (15.1, 20.0)
56+2.3
50.1 (46.8, 53.4)
61.2 (59.0, 65.8)

PDS, Public Distribution System is India’s food security system which provides free or subsidized rice and pulses for households living below the poverty line
Describing differences in demographic and socioeconomic characteristics across dietary patterns derived from principal components analysis among men
* Other Backwards Class, Scheduled Caste, and Scheduled Tribe are educationally and socially disadvantaged groups of the population classified by the Government of

India.

 Data are presented as frequency in percentage (%) and 95% confidence intervals unless indicated otherwise
¥ Continuous variables presented as mean and standard deviation

$$US 1 =51.0 Indian Rupees (INR), April 2012
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Table 8. Demographic and socioeconomic profile of women in Vijayapura, Karnataka, India based on dietary patterns derived using Principal Components

Analysis
Characteristict Snacks, Cereals, and Sweets Dairy, Fruits, & Non-Vegetarian Vegetarian & Savory
Dietary Pattern Nuts Dietary Pattern Snacks
Dietary Pattern Dietary Pattern
Age (in years)¥ 45.6+99 459=+10.1 45.7+10.0 45.5+10.1

Religion

Caste

Hindu
Muslim
Christian
Jain

General

Other Backward Class
Scheduled Caste
Scheduled Tribe

Education

Never attended
Pre-Primary school
High school
PUC/Diploma
Degree and above

Household Monthly Income (INR) ($US)#

<5000 (< $US 98)

5,001 — 10,000 ($US 98 — 196)
10,001 — 20,000 (SUS 196 — 392)
20,001 — 30,000 (SUS 392 — 588)
>30,001 (> $US 98)

Number of Household Members¥

Rural

PDS Users

74.7 (71.8, 77.6)
22.7(19.9, 25.5)
0.1(0.0,0.3)
2.5(1.5,3.5)

22.9(20.1, 25.7)

56.0 (52.7, 59.3)

20.4 (17.7,23.1)
0.7(0.1,1.2)

30.3 (27.1, 33.6)
22.8 (19.8, 25.8)
15.2 (12.7, 17.8)
13.4 (11.0, 15.8)
18.2 (15.5, 21.0)

15.1 (12.7, 17.4)
33.4 (30.3, 36.5)
23.8(21.0,26.7)
10.2 (8.2, 12.2)
17.5 (14.9, 20.0)
57424

49.8 (46.5, 53.2)
63.7 (60.3, 67.1)

75.0 (72.1, 77.9)
22.4(19.6, 25.1)
0.2 (0.0,0.5)
2.4 (14,3.4)

24.1(21.3,26.9)

55.1(51.8, 58.4)

20.1 (17.4,22.7)
0.7 (0.1, 1.2)

30.8 (27.5, 34.0)
20.9 (18.0, 23.7)
16.3 (13.7, 18.9)
13.3 (10.9, 15.7)
18.8 (16.0, 21.5)

15.9 (13.5, 18.3)
33.2(30.1, 36.3)
23.9 (21.0, 26.7)
9.1(7.2,11.0)
17.8 (15.3,20.3)
56+2.4

50.9 (47.6, 54.3)
62.3 (58.9, 65.8)

75.9 (73.1, 78.7)
21.3 (18.7, 24.0)
0.1(0.0,0.3)
2.6 (1.6,3.7)

25.2(22.3,28.0)

55.5 (52.2, 58.7)

18.7 (162, 21.2)
0.7 (0.1, 1.2)

29.6 (26.5, 32.8)
22.3(19.4,25.1)
16.6 (14.1, 19.2)
13.3 (10.9, 15.6)
18.3 (15.6, 20.9)

14.9 (12.5, 17.2)
33.8 (30.7, 37.0)
23.5(20.8, 26.3)

10.2 (8.3, 12.2)
17.5 (15.0, 20.0)

57+ 2.4
49.7 (46.5, 53.0)
61.8 (58.4, 65.1)

75.7 (72.9, 78.6)
21.4(18.7,24.1)
0.2 (0.0, 0.6)
2.6 (1.6,3.7)

24.2(21.3,27.0)

54.9 (51.6, 58.2)

20.2 (17.5,22.8)
0.8 (0.02, 1.4)

30.2 (27.0, 33.5)
21.6 (18.7, 24.5)
17.0 (14.4, 19.7)
13.5 (111, 15.9)
17.7 (15.0, 20.4)

15.8 (13.4, 18.2)
33.5 (30.3, 36.6)
23.8(21.0,26.7)
9.9(7.9,11.8)
17.0 (14.5, 19.4)
57+2.4

51.6 (482, 54.9)
62.6 (59.1, 66.0)

PDS, Public Distribution System is India’s food security system which provides free or subsidized rice and pulses for households living below the poverty line
Describing differences in demographic and socioeconomic characteristics across dietary patterns derived from principal components analysis among women
* Other Backwards Class, Scheduled Caste, and Scheduled Tribe are educationally and socially disadvantaged groups of the population classified by the Government of

India.

T Data are presented as frequency in percentage (%) and 95% confidence intervals unless indicated otherwise
¥ Continuous variables presented as mean and standard deviation
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