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Chapter 1 Introduction

1.1 Background
In low- and middle-income nations, the prevalence of overweight and obesity has significantly

increased over the past few decades. This is brought on by several factors, such as changing
dietary habits, an increase in sedentary behaviour, and urbanization. According to the WHO,
20% of adolescents (10—19 years) experience mental health issues, underscoring the urgency
of taking action. On the other hand, inadequate nutrition can postpone or prevent maturation,
leading to linear growth that is stunted and perpetuating the cycle of undernutrition and poverty.
Noncommunicable diseases (NCDs) are becoming more common. In addition to the already
high proportion of undernutrition in some population groups, the nutritional transition taking
place in some low-middle income countries is increasing the burden of overweight and obesity

in some population groups.

Adolescents account for 21% of the total population in India. The majority of boys and girls in
developing countries enter adolescence malnourished, making them more susceptible to a
variety of diseases(1). Adolescence, a second phase of high development, may act as a
compensatory chance for delayed early childhood growth. Adolescent girls are a vital part of
our society because they are not only valuable members of this generation but will also
eventually become mother. Many factors, including socioeconomic position, environment,
attitude towards female children and adolescent girls, nutritional ignorance, hygiene, and
disease, are to blame for adolescent girls' current suboptimal nutritional status(2). To effectively
address the double burden of malnutrition, it is also important to recognize the intersectionality
of this issue with other global health challenges, such as poverty, and inequities in access to

health care, nutritious foods and several conditions that manifest in adolescence(3)
1.2 Review of Literature

1.2.1 Obesity: Global Scenario
Teenage obesity is a global public health issue that is getting worse. The World Health

Organization (WHO) defines adolescents as people between the ages of 10 and 19. With many
nations reporting rising rates of overweight and obesity in this age group, the global burden of
adolescent obesity is significant.

The WHO estimates that there are over 340 million overweight or obese adolescents

worldwide, with the prevalence of overweight and obesity increasing from 4% in 1975 to over




18% in 2016. The rise has occurred similarly among both boys and girls: 18% of girls and 19%
of boys were overweight in 2016. While under 1% of children and adolescents aged 5-19 were
obese in 1975, more than 124 million children and adolescents (6% of girls and 8% of boys)
were obese in 2016(WHO).

In 2015-2016, the prevalence of obesity among adolescents aged 12-19 years in the United
States was 20.6%, with higher rates among Hispanic and Black adolescents (4). Overweight
and obesity among adolescents have increased rapidly in Asia in recent years, with rates
reaching 45.6% in China's urban areas (5). According to reports, students who attend school or
college are more likely to become obese, and students struggle during their secondary and
higher secondary education years. Teenagers reported the highest levels of anxiety about their
future and academic performance. More than half of adolescent males and females also
reported moderate to extremely severe stress(6). Girls' eating and activity patterns change
during their adolescent years. Reduced reliance on parental guidance and food preferences,
along with a decline in participation in sports and physical activity, may lead to an energy
imbalance that increases the risk of weight gain. The likelihood of becoming overweight and
maintaining an unhealthy level of body fat throughout the childbearing years may rise as a
result of physiological changes in body composition, decreased insulin sensitivity, and
psychological changes(7). In addition to the physical health consequences, adolescent obesity
can also have negative psychological and social effects, such as poor self-esteem, social
isolation, and stigma.

1.2.2 Thinness: Global Scenario

Another factor contributing to the burden of disease around the world is undernutrition. It is a
silent emergency that is still a serious problem for global public health, especially in South-
East Asia and Sub-Saharan Africa. It is a sign that a population's social and economic
development, as well as human health, will be negatively impacted by poor nutrition(8). It
ranks among the world's top causes of morbidity and mortality in children and teenagers. 18%
of the world's population, or 1.2 billion adolescents (10-19 years old), live on this planet. More
than half of all teenagers live in Asia(9). Over ten million children worldwide pass away from
diseases that are both treatable and preventable each year. At least half of these fatalities are
brought on by malnutrition(10). Long-term malnutrition in children and adolescents has a
number of negative effects on their health, including stunted physical development, impaired

motor and cognitive function, poor cognitive performance, a lower 1Q, poor social skills, an




increase in behavioural issues, and a higher risk of disease transmission. Malnutrition on a
global scale is still unacceptable, and efforts to reduce it are making slow progress(11).

1.2.3 Country Scenario: Obesity

Obesity among adolescents in India was found to be around 19.3%, according to a 2019 study
published in the Journal of Family Medicine and Primary Care(12). Obesity among children
and adolescents in India has increased significantly in recent years, according to a recent report
published by the Indian Council of Medical Research (ICMR) in collaboration with the Public
Health Foundation of India (PHFT). According to the report, the prevalence of overweight and
obesity in children and adolescents has risen from 9.3% in 2006 to 19.3% in 2016(13).
Adolescent obesity in India is linked to a variety of health risks, including type 2 diabetes,
cardiovascular disease, and other metabolic disorders. Obesity is also prevalent in this age
group, which can lead to long-term health consequences in adulthood(14).

1.2.4 Country Scenario: Thinness

In India, adolescents account for more than 21.4% of the population(15). Prior nutrition
research in India concentrated on the major issue of undernutrition caused by nutritional
shortages and high infection rates. But according to the data from the National Family Health
Survey 1998/99 (NFHS 2), a considerable share of Indian women are overweight, and
malnutrition rates are also high(16). Malnutrition is a serious human development concern in
India. Despite considerable economic growth over the last two to three decades, malnutrition
among children and adolescents in both urban and rural India continues to cost many lives due
to India's massive population size, illiteracy, insufficient access to health care, and
socioeconomic inequality. As a result, nutritional evaluations among adolescents and children
have the potential to play a role in developing developmental strategies and programmes in
India. India is the largest country in terms of population to more teenagers (about 243 million)
than any other country. It is followed by China, which has over 200 million teenagers. Any of
these countries' teenage populations dwarfs that of any other country. Adolescent girls are a
vulnerable population group that accounts for roughly one-tenth of the Indian population.
Around 30% of India's population is between the ages of 10 and 19(17). In India, about half of
teenage girls aged 15 to 19 are underweight (UNICEF, 2012). The adolescent period is a critical
stage in an individual's life. It is defined as the period of transition from childhood to adulthood
and is characterised by very rapid growth. Adolescents go through significant growth and
developmental changes, including physical growth, enhanced gross and fine motor abilities,

and biological maturity. In girls, adolescence is a period during which the body prepares for




the dietary demands of pregnancy, nursing, and heavy workloads that females will soon face.
As a result, adolescent girls are especially sensitive to the effects of malnutrition(18). Due to
poorer placental function and competition for nutrients between the growing adolescent and
the growing foetus, underweight adolescent girls may not reach their full potential before their
first pregnancy and are more likely to give birth to a smaller baby than their counterparts over
the age of twenty(19). The nutritional status, which is generally low during childhood,
deteriorates as adolescent growth spurts occur. Teen mothers from low socioeconomic
backgrounds suffer the most because prolonged malnutrition stunts skeletal growth and
maturation. Teenage girls who are 145 cm tall and weigh 38 kg are at risk of having low birth
weight kids(20).

1.2.5 Trend of the burden

Increase in overweight and obesity:

Over the last few decades, the prevalence of overweight and obesity in low- and middle-income
countries has increased significantly. This is due to a variety of factors, including changing
dietary habits, more sedentary lifestyles, and urbanisation. The coexistence of undernutrition
and overnutrition in the same population, household, or individual is referred to as the double
burden of malnutrition. There have been several changes in the nature and scope of the double

burden of malnutrition over time(21).

Previously, the coexistence of undernutrition and infectious diseases was thought to be the
primary cause of the double burden of malnutrition. This was especially prevalent in low- and
middle-income countries, where poverty, a lack of access to healthcare, and poor nutrition were
the primary causes of malnutrition. However, the nature of the double burden of malnutrition
has shifted in recent years. While malnutrition persists in many parts of the world, overnutrition
is becoming more common, even in low- and middle-income countries. Several factors have
contributed to this shift, including urbanisation, changes in food systems, and globalisation.
People's dietary habits have changed because of urbanisation, with people consuming more
processed and high-calorie foods and becoming more sedentary. Obesity and related
noncommunicable diseases such as diabetes and cardiovascular disease have increased as a
result, coexisting with undernutrition in many low- and middle-income countries(22).
Importantly, changes in food systems, such as the increased availability of cheap, high-calorie
foods and the decline of traditional diets, have also contributed to the double burden of
malnutrition. Globalization has exacerbated these trends by marketing unhealthy foods and

beverages to developing countries. Overall, the double burden of malnutrition has evolved from
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a phenomenon primarily associated with undernutrition and infectious diseases to one that
includes both undernutrition and overnutrition, with an increasing prevalence of
noncommunicable diseases. As a result, addressing the double burden of malnutrition
necessitates a multifaceted approach that addresses malnutrition's root causes, such as poverty,

inadequate healthcare, and unhealthy food systems.




Chapter 2 Data and Methods

2.1 Introduction
Malnutrition is a complex and multi-dimensional problem that affects people of all ages,

genders, and socioeconomic backgrounds. It refers to both undernutrition, which is the lack of
sufficient nutrients, and overnutrition, which is the excessive and unbalanced intake of
nutrients. Women of age 15-19 years are a particularly vulnerable group when it comes to
malnutrition, as they are still in the stage of physical development and need proper nutrition to

ensure good health and prevent chronic diseases in later life(23).

The double burden of malnutrition is a term used to describe the coexistence of both
undernutrition and overnutrition in the same population or individual. This phenomenon is
common in low- and middle-income countries (LMICs), where people are increasingly
exposed to a changing food environment that is characterized by a shift from traditional diets
to more processed and energy-dense foods. Women of age 15-19 years are at risk of
experiencing the double burden of malnutrition due to their unique nutritional needs and social

circumstances.

This thesis aims to investigate the factors that contribute to the double burden of malnutrition
among women of age 15-19 years. Specifically, this paper will focus on the following factors
affecting malnutrition: the place of residence, marital status, education status, wealth, total
children, region, religion, ethnicity, food consumption, and sanitation facility.

2.2 Need for the study

Malnutrition and obesity are major public health concerns around the world. Obesity
prevalence has tripled worldwide since 1975, with estimates of 216,000 deaths and $113.9
billion in direct healthcare costs associated with obesity (BMI). Obesity raises the risk of
serious health problems like hypertension, type 2 diabetes, coronary heart disease, stroke,
gallbladder disease, respiratory problems, and certain cancers. Undernutrition is a major public
health issue that results in negative health outcomes such as stunted growth, weakened immune

systems, and an increased risk of infectious and chronic diseases.

Despite their importance, behavioural risk factors associated with obesity and malnutrition are
frequently overlooked. Medical education tends to emphasize biological aspects of diseases
rather than psychological, behavioural, and social determinants of health. Public and global
health policymakers and decision-makers frequently allocate few financial resources to

behavioural medicine, preferring to prioritize other clinical fields and disciplines. Over the last
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few decades, the dramatic rise in childhood and adolescent overweight and obesity has become
a major public health concern. The global age-standardized prevalence of obesity in children
aged 5 to 19 years increased from 0.7% in 1975 to 5.6% in 2016, and from 0.9% in 1975 to
7.8% in 2016. Over the course of 40 years, the number of obese girls increased tenfold, while
the number of obese boys increased twelvefold. Similarly, millions of people worldwide suffer
from malnutrition, particularly those living in low-income communities. Understanding the
causes and consequences of malnutrition can help us understand the disease's burden and the
factors that contribute to its occurrence. This understanding can help to guide the development
of effective interventions to prevent and treat malnutrition. Malnutrition and disease caused by
malnutrition research are critical for understanding disease burden and developing
interventions. In 2016, 155 million people were chronically malnourished, and nutrition-related
causes, primarily undernutrition, account for approximately 45% of deaths in children under
the age of five. India bears a double burden of malnutrition, with a significant proportion of the
population underweight and an increasing prevalence of overweight and obesity. In India,
adolescents are especially vulnerable to malnutrition, with the double burden of malnutrition
being a major concern. Adolescents who have a double burden of malnutrition are more likely
to develop chronic health conditions such as diabetes, cardiovascular disease, and other

noncommunicable diseases, which can hurt their health in adulthood.

According to the National Family Health Survey-5 (NFHS-5), 5% of adolescents are
overweight or obese, while 7% are moderately or severely thin, putting them at risk of disease.
Obesity and malnutrition are serious public health problems that need to be addressed
immediately. While biological aspects of diseases are frequently the focus of medical training,
it is crucial to also pay attention to psychological, behavioural, and social determinants of
health. The field of behavioural medicine requires more financial support from public and
global health policymakers. Malnutrition and obesity must be prevented and treated effectively,
especially in vulnerable populations like children and adolescents especially in India and

similar settings.




2.3 Burden of thinness
Malnutrition in the form of thinness or underweight is common among teenagers in India. An

attempt is being made to address the burden of thinness, which has recently emerged as a
significant public health concern. The cost of being slim is complex and can be seen from a
number of angles. This section will examine the various facets of the stigma associated with
thinness among adolescents in India. The National Family Health Survey (NFHS) reported that
among adolescents in India (aged 10 to 19 years), the prevalence of thinness is 22.7%.
Compared to urban areas (18.7%), rural areas have a higher prevalence of thinness (24.4%).
The state of Bihar has the highest incidence of thinness (32.5%), while Goa has the lowest
prevalence (9.7%). This suggests that the burden of thinness is not equally distributed among
the various Indian states(24).

2.4 Causes of thinness

The problem of teenage thinness in India is caused by a number of reasons. The inability to
obtain wholesome meals is one of the main causes. Undernutrition occurs in India because a
lot of families cannot afford a healthy, balanced diet. The main causes of food insecurity, which
can lead to teenage thinness, are poverty and poor household income. The burden of thinness
is also provoked by poor sanitation and hygiene standards, a lack of education, and a lack of
knowledge about appropriate dietary patterns. Teenagers who are underweight or severely thin
are more likely to develop a number of ailments and health issues(25). A weaker immune
system is among the most important effects of being thin, making teenagers more prone to
infections and diseases. Moreover, being thin might result in poor academic performance,
delayed growth and development, and decreased physical activity. In addition, thinness can
increase the risk of chronic diseases such as diabetes, hypertension, and cardiovascular disease

in later life.

The burden of thinness among teenagers in India varies by gender. The prevalence of thinness
is higher among girls (24.6%) than boys (20.8%), according to the NFHS-5 survey. This might
be brought on by unfair access to resources, such as healthcare and education, and gender
discrimination. Girls often receive less food and medical attention than males in their

households, which may explain why they are more likely to be slim(26).

The prevalence of thinness among adolescents in India varies by region. As previously
indicated, Northeast region like Bihar has the highest frequency of thinness (32.5%) and Goa
has the lowest prevalence (9.7%). Other states like Jharkhand, Madhya Pradesh, and

Chhattisgarh are also heavily burdened by thinness. The significant burden of thinness is made




worse in many states by a high prevalence of poverty, poor literacy rates, and limited access to

healthcare.

There are several factors that contribute to the burden of thinness among teenagers in India.
Particularly among girls and in rural regions, there is a high prevalence of thinness, which
varies among states. Poverty, limited access to healthcare and education, as well as bad
sanitation and hygiene habits, are some of the factors that contribute to thinness. The burden
of thinness must be addressed by a multi-sectoral strategy that targets its root causes, such as
poverty, inequality, and poor access to healthcare and education.

2.5 Burden of Obesity

Obesity is a serious public health issue that has a negative impact on India's health, economy,
and social well-being. The complicated condition of obesity is influenced by environmental,
genetic, and behavioural factors. Throughout the past few decades, obesity has become more
common in India, especially among urban people. In this thesis, we'll talk about how obesity
is hurting India on a national level. Obesity is a significant risk factor for many chronic
illnesses, such as diabetes, cardiovascular conditions, and several malignancies. India has the
second-highest percentage of obese people in the world, after China, according to the Global
Burden of Disease report (GBD 2019 Obesity Collaborators, 2021). Over the past 20 years,
India's adult obesity prevalence has more than quadrupled, rising from 9.3% in 1998 to 20.7%
in 2018. (National Family Health Survey, 2019). Children and adolescents in India are likewise
becoming more and more obese, with the prevalence of obesity rising from 9.8% in 2005 to
11.7% in 2015. (NCD Risk Factor Collaboration, 2017). Individuals' health is being negatively
impacted by the obesity epidemic, which is also contributing to the healthcare system(27).

2.6 Economic Burden

Obesity is a significant contributor to the development of many chronic illnesses, such as
diabetes, cardiovascular disease, and several types of cancer. India has the second-highest
percentage of obese people in the world, behind China, according to the Global Burden of
Disease research (GBD 2019). Further burdening India's economy is obesity. Compared to
people who are within a healthy weight range, the cost of healthcare for obese people is much
higher. A Delhi-based study found that obese people had annual healthcare costs that were 34%
more than those of people who were within a healthy weight range. Obesity can also lead to
lower productivity and more absenteeism, which can have a detrimental effect on economic
growth. An investigation carried out in Tamil Nadu estimated that the economic cost of obesity

was 9.13% of the state's GDP.




In India, obesity is a social burden as well. A person's self-esteem and mental health may suffer
as a result of the societal stigma and prejudice associated with obesity. Those with obesity
reported facing discrimination in the workplace and in education, according to a Delhi
study(28). Obesity can also lead to a decline in social mobility and a decline in quality of life.
Nutritional considerations have an impact on the burden of obesity as well. In India, obesity is
a common problem with malnutrition and undernutrition. 17.3% of children under five were
wasting, and 33.4% were stunted, according to the National Family Health Survey, 2019-20.
Anaemia was 50.3% common among women who were fertile(16). The prevalence of obesity
in India is mostly due to the intake of foods that are high in calories but low in nutrients. In
India, consumption of processed foods and beverages, especially by urban people, has been
rising(29). In addition, India has a low consumption of fruits and vegetables, which contributes
to micronutrient deficiencies.

2.7 Hypothesis

Ho1: The prevalence of malnutrition is equal to socioeconomic factor

Ho2: The outcome variable-malnutrition is independent of other demographic and socio-

economic factors.

2.8 Data Source and Method

2.8.1 Source of data: National Family and Household Survey 5 [NFHS-5]
The data from National Family Health Survey i.e., NFHS-5 was used according to the

availability of required information from different backgrounds. This information is used to
document the factors affecting malnutrition and obesity among adolescents (data on adolescent
girls and data related to nutrition outcomes. Household-level variables are the place of
residence, religion, caste, and wealth index. Maternal characteristics include marital status,
total children, education, work status, region, anthropometric information, etc. Anthropometric
information was used as an indicator of the nutritional status of adolescents. The 2019-21
NFHS collected anthropometric data on the height and weight of women age 15-49 years.
These data were used to calculate several measures of nutritional status such as women’s height
and body mass index (BMI). The study utilized data a total number of 112223 female
adolescent 15-19 years (n = XX; SD = XX) from the selected households by National Family
Health Survey, 2019-21. The body mass index is calculated by dividing weight in kilograms
by height in metres squared (kg/m2). The National Family Health Survey 5 (NFHS-5)
conducted in India was used as a data source to analyse the double burden of malnutrition in

India. NFHS-5 is a nationally representative survey conducted by the Ministry of Health and
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Family Welfare, Government of India, in collaboration with the International Institute for
Population Sciences, Mumbai. The survey provides detailed information on various aspects of
population and health, including anthropometric measures, dietary intake, and health-related
behaviours. NFHS-5 data can be used to examine the prevalence and patterns of undernutrition,
overweight, and obesity in India, and to identify the factors associated with these conditions.
The survey employed intensive interviewer trainings and standardised measurement tools and
techniques.

The NFHS adopted two-stage sample design in most rural areas and a three-stage sample
design in most urban areas. In each state, the rural sample was typically selected in two stages:
the first stage involved selection of Primary Sampling Units (PSUs) with probability
proportional to population size. The second stage involved the systematic selection for
household within each PSU.

2.9 Dependent variable

The nutritional health status among female adolescent was assessed food items consumed in
last 24 hours. To accomplish the objective of the current level of malnutrition among
adolescents in India, the study used data from the NFHS-5. The main advantage of using these
projections is that the population figures are projected for India including the dimensions of
state, place of residence, age, sex, ethnicity, religion, wealth, marital status, total children,

sanitation facility, and categories of education. To measure the double burden of malnutrition.

This involves data recording and modification according to the objectives. The data recoding
and all analyses were done in STATA 14.2 [Ref.]. The analysis may involve inferential

statistics, such as chi-square tests and regression analysis.

Variables: The place of Residence, Religion, Ethnicity, and Wealth index, Marital Status, Total
Children, Education, Work Status, and Region.

Table 2.1: Description and coding categories of variables used in the analysis

Description and coding categories of variables used in the analysis

Variables Description and Coding categories

Age The age of women recorded into category 15-19

Body Mass Ifthe Women’s BMI is below 18.5 then recorded as too thin or underweight;

Index [BMI] of | if BMI lies between 18.5-24.9 then it is considered as Normal weight; If

women BMI is between 25.0-29.9= Overweight; If BMI is equal to or greater than
30= Obese
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Adolescents’ The information available in the data was converted into binary. For

current age Instance, if the respondent reported “obese/malnourished in any category”
recorded as 1 otherwise 0. Similarly, other factors are recorded as well.

Women’s The women’s educational attainment was recorded into 4 categories such

educational as 0= no education; 1= Primary; 2= Secondary; 3= higher and above

status

Marital Status The women’s marital status was recorded into 3 categories such as 0=
Never married; 1= Married; 2= Widowed or other

Number of The criteria were recorded into 2 categories such as 0= Zero (children) and

children 1= 1+ children

Types of The woman'’s place of residence was recorded into 2 categories such as 1=

Residence Urban and 2= Rural

Wealth Index The Women’s wealth of Index was recorded into 5 categories such as 1=
Poorest; 2= Poorer; 3= Middle; 4= Richer; 5= Richest

Sanitation Sanitation was categorised into 3 categories such as 1= Improved

facility Sanitation; 2= Unimproved Sanitation; 3= Open Defecation

Religion The Women’s Religion was recorded into 4 categories such as 1= Hindu;
2= Muslim; 3= Christian; and 4= Others

Ethnicity The Caste was categorized as Scheduled Caste= 1; Scheduled Tribe= 2;
Other Backward Category= 3; and None= 4

Region States were categorized into 6 regions namely; North, North East, East,
West, Central, and South which were coded as 1, 2, 3,4, 5,6

Food Food consumption was categorized as: Takes milk or curd, Eats pulses or

Consumption beans, Eats dark green leafy vegetables, Eats fried food, Takes aerated
drink, Eats eggs, Eats fish, Eats chicken or meat, Food Score 6 or more
which were coded as 1 = Yes and 0 = No

The analysis's categorization of the variables made it possible to gain a deeper understanding

of the prevalence and variables affecting malnutrition among Indian women. Several factors

were taken into consideration, including age, BMI, educational level, marital status, number of

children, type of residence, wealth index, sanitation facility, religion, ethnicity, and region.

These variables were chosen because it is well-known that they have a significant impact on

women's malnutrition.

The following factors were considered in the multivariate analysis of the double burden of

malnutrition in India using data from NFHS-5:

Age [Respondents’ current age]: Age of women in the age group of 15-19. The age of the

women was taken at each age [continuous variable].
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BMI: Body Mass Index of women categorized as too thin or underweight, normal weight,
overweight, or obese. Information available in the data converted into binary with the value of

(1) indicating the woman is obese/malnourished in any category and (0) indicating otherwise.

Women's educational status: educational attainment of women is categorized as no education,

primary, secondary, or higher and above.

Marital status: Marital status of women categorized as never married, married, widowed, or

other.

Number of Children: The number of children a woman has is categorized as 0 (no children) or

1+ (1 or more children).
Types of residence: The place of residence of women are categorized as urban or rural.

Wealth index: The wealth index of women is categorized as poorest, poorer, middle, richer, or

richest.

Improved sanitation: The type of sanitation facilities available to women are categorized as

improved sanitation, unimproved sanitation, or open defecation.
Religion: Religion of women categorized as Hindu, Muslim, Christian, or others.

Ethnicity: Ethnicity of women categorized as Scheduled Caste, Scheduled Tribe, Other
Backward Category, or None.

Region: The region where the women live is categorized as North, North-east, East, West,

Central, or South.

Food Consumption: The data on food items consumed was on 4 scale [Never, daily, weekly,
and occasionally]. The frequency of food items consumed daily or weekly was recoded as Yes

= ] otherwise No = 0.

Takes milk or curd: This category determines whether individuals consume milk or curd. A
score of 1 suggests that the person consumes milk or curd, while a score of 0 indicates the

absence of milk or curd consumption.

Eats pulses or beans: This category signifies whether individuals consume pulses or beans. A
score of 1 indicates the consumption of pulses or beans, while a score of 0 suggests the absence

of their consumption.
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Eats dark green leafy vegetables: This category determines whether individuals include dark
green leafy vegetables in their diet. A score of 1 suggests the consumption of such vegetables,

while a score of 0 indicates the absence of their consumption.

Eats fried food: This category signifies whether individuals consume fried food items. A score
of 1 suggests the consumption of fried food, while a score of 0 indicates the absence of their

consumption.

Takes aerated drink: This category determines whether individuals consume aerated drinks
(carbonated beverages). A score of 1 indicates the consumption of aerated drinks, while a score

of 0 suggests the absence of their consumption.

Eats eggs: This category signifies whether individuals consume eggs. A score of 1 suggests the

consumption of eggs, while a score of 0 indicates the absence of their consumption.

Eats fish: This category determines whether individuals consume fish. A score of 1 indicates

the consumption of fish, while a score of 0 suggests the absence of their consumption.

Eats chicken or meat: This category signifies whether individuals consume chicken or meat. A
score of 1 suggests the consumption of chicken or meat, while a score of 0 indicates the absence

of their consumption.

Food Score 6 or more: This category represents an overall food score. If an individual's
cumulative score from the previous eight categories is 6 or more, they are assigned a score of

1, indicating that they meet the defined criteria. Otherwise, a score of 0 is assigned.

The study aimed to explore the association between these factors and the double burden of
malnutrition that affects women in India. To calculate the odds ratios and 95% confidence
intervals, a logistic regression analysis was performed. The analysis was adjusted for
confounding factors such as age, education, wealth, and place of residence. The multivariate
analysis cleared that women's BMI, educational status, wealth index, and place of residence
were all significantly associated with the prevalence of the double burden of malnutrition.
Women who were overweight or obese were more likely than normal-weight women to face
the double burden of malnutrition. Women with more education and wealth were less likely to
bear the double burden of malnutrition. Women in India's North, North East, and Central
regions were more likely to face the double burden of malnutrition than those in the South.
Other factors such as marital status, number of children, sanitation type, religion, and ethnicity

were not found to be significantly related to the double burden of malnutrition.
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2.10 Statistical method
2.10.1 Univariate

A single variable is examined in isolation using a statistical technique called
univariate analysis, which focuses on the distribution, central tendency,
dispersion, and shape of the variable. Before conducting more regression, it
helped with the initial exploration and comprehension of the data by offering

insights into the traits and behaviour of the variable.

2.10.2 Bivariate

A statistical method called bivariate analysis looks at the correlation between
two variables. It investigates the interactions between two variables, offering
information about causation, dependence, or correlation. It is frequently used to
find patterns, predict the future, and comprehend the relationships between
various factors in a dataset. Therefore, Chi-square distribution was used to

understand the association between the variables [outcome and indicators].

2.10.3 Multivariate (Logit regression)

A statistical method called multivariate analysis, and more specifically logit
regression, looks at the correlation between many independent variables and a
binary dependent variable. It aids in determining the variables that affect the

likelihood of an event or result occurring.

Consumption of WHO recommended food items was converted into a binary variable,
measured from questions about what the frequency of consuming the food items in last 24 hour

(if yes=1; otherwise=0).

The model of malnutrition [obese or not in one or thin or not in other] follows as,

P; = Pr (Y =1| X =x;) Where, Y is outcome of malnutrition and x is covariates
Therefore,

Y =po+ fixi
The odds of the malnutrition can be written as,

Pi/ (1-P;) = exp (Po + Bixi)

Therefore, using these multivariate and interaction models the study try to seek the answer of

below research questions:
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2.11 Research question
1. What is the level of obesity and overweight among adolescent girls in India?

2. What is the level of thinness among adolescent girls in India?
3. What are the closely associated common factors of obesity and thinness among
adolescent girls in India?

2.12 Objectives
Broadly the study trying to investigate the factors associated with the double burden of

malnutrition among adolescents in India. The specific objective of the study are:

1. To study the current level of malnutrition among adolescents in India.
2. To study the underlying factors of obesity and overweight among adolescent
women in India.

3. To study the underlying factors of thinness among adolescent women in India
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Chapter 3: Thinness among adolescent women in India

3.1 Introduction
Thinness is often associated with a range of negative health outcomes and can have long-term

implications for the well-being and development of adolescent girls. While the factors
influencing thinness are complex and multifaceted, this study aims to investigate the role of
various socio-cultural, economic, and demographic factors, including region, religion, marital
status, ethnicity, wealth, education, sanitation facility, and food consumption. In India, with its
vast diversity in terms of geography, culture, and socioeconomic conditions, provides a rich

landscape to examine the interplay of these factors on thinness among adolescent women.

3.2 Regional Disparities and Thinness among Adolescent women
e Geographic Distribution of Thinness: Exploring regional variations in the prevalence

of thinness among adolescent girls across different states and union territories of India.
Religious Factors and Thinness among Adolescent women

e Religious Practices and Dietary Restrictions: Analysing the association between
religious practices, dietary restrictions, and the prevalence of thinness among girls

from different religious communities.
Marital Status, Ethnicity, and Thinness among Adolescent women

e Caste-based Disparities: Exploring how caste-based discrimination and
marginalization contribute to thinness among adolescent girls from lower caste

communities.

3.3 Socioeconomic Factors and Thinness among Adolescent women
e Wealth Disparities and Nutritional Status: Investigating the association between

household wealth and thinness among adolescent girls, highlighting the impact of
poverty and income inequality.

e Education and Thinness: Analysing the role of education in shaping nutritional
knowledge, dietary practices, and overall health status among adolescent women.

e Sanitation Facilities and Health Outcomes: Examining the influence of access to clean
water, sanitation facilities, and hygiene practices on thinness among adolescent

women.
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3.4 Reproductive Factors and Thinness among Adolescent women
e Total Children: Exploring the total children, and thinness among adolescent girls,

emphasizing the potential impact of early and frequent pregnancies on nutritional
status.
e Maternal Health and Nutritional Status: Investigating the intergenerational

consequences of maternal malnutrition on the Thinness of adolescent women.

Food Consumption Patterns and Thinness among Adolescent women

e Dietary Diversity and Nutritional Status: Analysing the relationship between food
consumption patterns, dietary diversity, and the prevalence of thinness among
adolescent women.

3.5 Results
Graph 3.1: Percentage of thin adolescent women by state, 2019-21, India

Percentage of thin adolescent women
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The graph 3.1 shows the graphical representation of thin adolescent women by different states
in India. In India, on average at 39.7 per cent of adolescent women were reportedly thin. The
majority of the states were found have lower percent of adolescent thin women. These states
were West Bengal (31.7), Odisha (36.0), Uttar Pradesh (37.4), Andhra Pradesh (39.6) were
among bigger states. Among union territory, Chandigarh (36.4). Among smaller states,
Himachal Pradesh (39.7). Sikkim (13.8), Mizoram (11.3), Jammu & Kashmir (18.1). While on
the other hand, some other states were found to have higher percentage of adolescent thin
women than the national average. These states were Rajasthan (40.2), Chhattisgarh (40.3) and
Maharashtra (48.3) and Gujarat (52.6).
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Graph 3.2: Percentage of mildly thin adolescent women by state, 2019-21, India
Percentage of mildly thin adolescent women
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The graph 3.2 shows the graphical representation of mildly thin adolescent women by different
states in India. In India, on average at 22 per cent of adolescent women were reportedly thin.
The majority of the states were found have lower percent of adolescent thin women. These
states were West Bengal (18.3), Odisha (20.8), Andhra Pradesh (20) were among bigger states.
Among union territory, Chandigarh (17.8) and Ladakh (7.6). Among smaller states, Manipur
(11.4), Sikkim (15.2), Mizoram (9.3), While on the other hand, some other states were found
to have higher percentage of adolescent thin women than the national average. These states

were Jharkhand (25.7), Bihar (25.2) and Uttar Pradesh (24) and Himachal Pradesh (22.8).

19




Graph 3.3: Percentage of moderately and severely thin adolescent women by state,
2019-21, India

Percentage of moderately and severely thin adolescent
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The graph 3.3 shows the graphical representation of moderately and severely thin adolescent
women by different states in India. In India, on average at 19 per cent of adolescent women
were reportedly moderately and severely thin. The majority of the states were found have lower
percent of adolescent thin women. These states were Punjab (18.5), Telangana (15.1), Andhra
Pradesh (16.7) were among bigger states. Among union territory, Puducherry (15.4) and
Ladakh (2.3). Among smaller states, Tripura (18.6), Nagaland (15.5), Meghalaya (12.1), While
on the other hand, some other states were found to have higher percentage of adolescent thin
women than the national average. These states were Jharkhand (27.5), Bihar (25.7) and Gujarat
(24.9) and Dadra & Nagar Haveli and Daman & Diu (20.8).
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Table 3.1: Thinness among adolescent women by states, 2019-21, India

| Mildly Moderately
State Thin BMI thin BMI and severely
women thin BMI
women
women
p< 0.001 p< 0.001 p< 0.001
Jammu & Kashmir 18.1 11.8 6.3 924
Himachal Pradesh 39.7 21.2 18.5 502
Punjab 38.5 21.3 17.1 1905
Chandigarh 36.4 17.8 18.6 88
Uttarakhand 311 18.7 12.4 914
Haryana 40.8 21.9 19 2018
NCT of Delhi 31.6 18.7 12.9 1500
Rajasthan 40.2 22.8 17.4 7971
Uttar Pradesh 374 22.3 15.1 23500
Bihar 43.7 25.2 18.6 12810
Sikkim 13.8 114 2.3 40
Arunachal Pradesh 13.8 10.1 3.8 89
Nagaland 35.7 18.9 16.7 102
Manipur 20.2 13.8 6.4 171
Mizoram 11.3 7.6 3.7 72
Tripura 33.9 20 13.9 281
Meghalaya 19.8 154 4.4 310
Assam 32.7 20.8 11.9 2860
West Bengal 31.7 18.3 134 8781
Jharkhand 43.2 25.7 174 3171
Odisha 36 21.6 14.5 3193
Chhattisgarh 40.3 24 16.4 2844
Madhya Pradesh 43.9 24.5 19.4 6711
Gujarat 52.6 25.2 275 4900
Dadra & Nagar haveli and daman & Diu 46.7 20.9 25.7 39
Maharashtra 48.3 23.3 24.9 8444
Andhra Pradesh 39.6 19.1 20.5 3155
Karnataka 42.5 21.3 21.2 4962
Goa 39.3 18.6 20.8 146
Lakshadweep 22.6 15.2 7.3 7

21




Kerala 34.8 19.3 155 2311

Tamil Nadu 34.7 16.7 17.9 5339
Puducherry 27.5 15.4 12.1 93
Andaman & Nicobar Islands 30.5 15.1 15.4 23
Telangana 43.5 20.2 23.2 2033
Ladakh 17.5 9.3 8.2 17

N 39.7 22 17.7 112223

Note: p: Probability of chi-square

The table 3.1 shows the prevalence of different levels of thinness in women, categorized by
state in India. The table includes the percentage of women who are "thin" (based on BMI) and
the percentage who are "moderately/severely thin" for each state, as well as the total number
of women included in the analysis. The statistical analysis of the data is presented in the form
of p-values for the chi-square test, which is a measure of the association between the variables.
The results show that the overall prevalence of moderately/severely thin among women in India
is 17.7%. The rows correspond to different states in India, and the columns represent different
levels of thinness. The three categories are "thin", "mildly thin", and "moderately/severely
thin". The numbers in the table represent the percentage of women in each state who fall into
each category. For example, in the state of Punjab, 38.5% of women are classified as "thin",
21.3% are "mildly thin", and 17.1% are "moderately/severely thin". The table also includes a
total row, which shows the overall percentages for all of the states combined. According to this
table, the prevalence of thinness in women in India is quite high, with almost 40% of women
classified as "thin" and over 17% classified as "moderately/severely thin". The highest
percentages of thinness are found in Gujarat (52.6% "thin"), Bihar (43.7% "thin"), and Madhya
Pradesh (43.9% "thin"). The lowest percentages of thinness are found in Sikkim (13.8% "thin")
and Mizoram (11.3% "thin").
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Table 3.2: Thinness, mildly thin and moderately/severely thin adolescent women by
background characteristics, 2019-21, India

Moderately
Thin BMI - Mildly thin and severely
women  BMI-women thin BMI -

women
Age of Adolescent p< 0.001 p< 0.001 p< 0.001
15 46.6 24.3 22.4 23284
16 42.5 22.8 19.7 23100
17 39.0 21.7 17.3 22088
18 35.8 21.2 14.6 23904
19 33.7 19.6 14.1 19848
Highest educational level p< 0.001 p< 0.001 p< 0.001
No education 39.1 241 14.9 4566
Primary 40.5 24.2 16.3 5636
Secondary 40.2 22.1 18.1 93772
Higher or above 34.2 18.6 15.6 8249
Marital Status p< 0.001 p< 0.001 p< 0.001
Never Married 40.6 22.2 18.3 100999
Married 31.9 19.8 12.1 11068
Widowed 27.0 15.5 11.4 156
Number of children ever born p< 0.001 p =0.032 p< 0.001
Zero 39.9 22.0 17.9 107981
1+ 33.9 20.6 13.3 4242
Place of residence p< 0.001 p< 0.001 p< 0.001
Urban 37.0 19.9 17.1 31207
Rural 40.7 22.8 17.9 81016
Wealth Index p< 0.001 p< 0.001 p< 0.001
Poorest 42.2 24.5 17.7 25035
Poorer 41.8 23.2 18.5 25770
Middle 40.0 22.1 17.9 23752
Richer 38.2 20.0 18.2 21000
Richest 34.3 18.8 15.5 16667
Sanitation Facility p< 0.001 p< 0.001 p< 0.001
Improved sanitation 38.7 21.4 17.2 83949
Unimproved sanitation 42.3 22.8 19.5 2597
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Moderately
Thin BMI - Mildly thin and severely

women  BMI-women thin BMI - N

women
Open defecation 43.5 24.0 194 23112
Religion p< 0.001 p< 0.001 p< 0.001
Hindu 40.7 22.5 18.2 90050
Muslim 36.0 20.4 15.6 17406
Christian 29.7 16.8 12.9 2245
Others 39.1 20.8 18.3 2522
Ethnicity p< 0.001 p< 0.001 p< 0.001
SC 40.8 22.9 17.9 25911
ST 41.6 23.4 18.2 10746
OBC 40.6 22.3 18.3 49352
None 36.7 19.9 16.7 21046
Region p< 0.001 p< 0.001 p< 0.001
North 37.4 21.1 16.2 15838
North-east 37.9 22.3 15.7 31881
East 52.6 25.2 27.5 4900
West 48.1 23.3 24.9 8629
Central 39.0 229 16.0 33055
South 38.7 19.1 19.5 17921
N 39.7 22.0 17.7 112223

The table 3.2 shows various demographic and socioeconomic factors that are potentially

associated with thinness among adolescent women in India. The data is organized into several

categories, including age of adolescent, highest educational level, marital status, number of

children ever born, place of residence, wealth index, sanitation facility, religion, ethnicity, and

region. For each category, the table presents the prevalence of thinness among women, by three

categories of BMI: thin, mildly thin, and moderately and severely thin for each demographic

factor.

The table 3.2 shows that the adolescent aged 15 years were thin compared to another age-group.

The 47 percent, 43 percent and 34 percent of adolescent women were thin at age 15, 16 and 19

years of age [p<0.001]. The prevalence of thinness among women in these age groups ranges
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from 33.7% to 46.6%, with the highest prevalence found among 15-year-olds and the lowest
prevalence found among 19-year-olds. The prevalence of mildly thin and moderately and
severely thin BMI categories also shows a similar pattern across the age groups, with the
highest prevalence of both categories among 15-year-olds and the lower prevalence among 19-
year-olds. The statistically significant chi-square test results indicate that there is a significant

association between the age of adolescence and thinness among women (p < 0.001).

The educational level, which is divided into four categories: no education, primary, secondary,
and higher and above, the prevalence of thinness among women ranges from 34.2% to 40.5%,
with the highest prevalence found among women with no education, while it was lower among
women with higher education. The prevalence of mildly thin and moderately and severely thin
BMI categories also shows a similar pattern across the educational attainment, with the highest
prevalence of both categories among women with no education and it was lower among women
with higher education. The statistically significant chi-square test results indicate that there is
a significant association between the highest educational level and thinness among women

(p<0.001).

The marital status, which is divided into three categories: never married, married, and
widowed. The prevalence of thinness among women in these category ranges from 27% to
40.6%, with the highest prevalence found among never-married women and the lowest
prevalence found among widowed women. The prevalence of mildly thin and moderately and
severely thin BMI categories also shows a similar pattern across the marital status categories,
with the highest prevalence of both categories among never-married women and the lowest
prevalence among widowed women. The statistically significant chi-square test results indicate
that there is a significant association between marital status and thinness among women (p <

0.001).

The prevalence of thinness among women in these category ranges from 33.9% to 39.9%, with
the highest prevalence found among women with zero children ever born and the lowest
prevalence found among women with 1 or more children ever born. The prevalence of mildly
thin and moderately and severely thin BMI categories also shows a similar pattern across the
number of children ever born categories, with the highest prevalence of both categories among
women with zero children ever born and the lowest prevalence among women with 1or more

children ever born. The statistically significant chi-square test results indicate that there is a
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significant association between the number of children ever born and thinness among women

(p <0.001).

The place of residence, which is divided into two categories: urban and rural. The prevalence
of thinness among women in these category ranges from 37% to 40.7%, with the highest

prevalence found among rural women and the lowest prevalence found among urban women.

Sanitation facility was found to have a significant impact on BMI status among women. Women
with access to improved sanitation facilities were less likely to be thin, mildly thin, or
moderately/severely thin compared to those with unimproved sanitation facilities or open
defecation. This finding highlights the importance of access to improved sanitation facilities in

improving the nutritional status of women.

The analysis also found that religion was associated with BMI status among women. Hindu
women were more likely to be thin (40.7), mildly thin (22.5), or moderately/severely thin (18.2)
compared to Muslim (36.0), Christian (29.7), or other (39.1) women. This may be related to
cultural and dietary practices within the Hindu community and highlights the need for

culturally sensitive interventions to address malnutrition in this population.

Similarly, ethnicity was also found to be associated with BMI status among women. Women
from Scheduled Castes (SC) (40.8) were more likely to be thin, mildly thin, or
moderately/severely thin compared to women from Scheduled Tribes (ST) (41.6), Other
Backward Castes (OBC) (40.6), or none (36.7).

Lastly, the analysis found significant regional differences in BMI status among women in India.
Women from the Eastern and Western regions of India were more likely to be thin, mildly thin,
or moderately/severely thin compared to women from the Northern, Northeastern, Central, or
Southern regions. This highlights the need for region-specific interventions to address

malnutrition and improve the nutritional status of women in India.
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Table 3.3: Percentage of moderately/severely thin women reporting consuming food items on daily or weekly by states in India, 2019-21

T_akes Eats Eats dark eqs Takes Eats Eats _Eats Food
State milk or pulses or green leafy fried aergted eggs fish chickenor  Score 6

curd beans vegetables food drink meat or more
Jammu & Kashmir 83.2 80.6 87.9 34.9 32.2 36.2 13.1 40.4 23.7
Himachal Pradesh 84.5 97.6 87.2 37.9 35.3 16.7 0.6 5.0 5.2
Punjab 78.6 87.8 924 325 15.6 12.7 3.0 6.8 5.8
Chandigarh 94.0 100 100 34.9 27.3 17.4 5.6 8.8 5.1
Uttarakhand 71.0 93.2 88.9 44.2 10.3 38.6 16.1 18.7 12.4
Haryana 80.6 915 89.6 40.5 18.9 13.6 4.0 6.7 5.3
NCT Of Delhi 73.6 945 88.8 55.5 25.3 48.5 18.7 34.2 24.4
Rajasthan 86.7 89.2 88.1 40.5 12.3 13.1 4.1 6.4 45
Uttar Pradesh 68.1 92.9 91.6 48.6 12.4 27.4 15.4 17.5 115
Bihar 66.7 95.1 89.8 45.3 19.5 36.3 36.4 31.8 19.3
Sikkim 86.9 99.6 96.5 41.9 18.3 70.4 37.9 63.3 36.4
Arunachal Pradesh 67.6 85.2 98.3 57.7 27.3 63.8 65.2 64.2 45.1
Nagaland 48.6 51.9 80.3 49.7 12.2 41.2 24.6 45.8 13.7
Manipur 49.7 80.1 97.5 62.8 20.7 55.2 61.5 48.1 26.8
Mizoram 27.8 54.4 90.0 97.9 15.2 56.1 16.3 48.1 6.6
Tripura 47.8 86.8 94.1 71.9 30.7 71.9 87.1 71.2 44.7
Meghalaya 59.3 82.6 84.7 66.7 20.4 66.6 55.5 457 35.8
Assam 55.5 90.7 84.2 73.3 28.6 66.7 79.4 53.8 37.8
West Bengal 50.6 90.7 95.3 67.5 14.7 82.1 85.3 60.7 37.7
Jharkhand 50.8 935 95.4 35.9 9.2 47.9 38.6 38.3 17.4
Odisha 27.2 93.1 96.5 57.2 12.8 63.5 62.9 43.4 16.5
Chhattisgarh 40.8 91.0 96.0 29.6 10.2 38.8 29.8 27.9 15.1
Madhya Pradesh 61.6 94.1 91.9 42.2 10.0 20.3 94 115 6.7
Gujarat 77.5 91.0 86.8 30.3 22.8 18.5 12.8 16.1 8.0
Dadra & Nagar Haveli and Daman & Diu 67.9 99.4 94.9 30.2 22.9 51.3 34.8 41.6 20
Maharashtra 70.5 87.5 88.5 30.7 16.7 46.1 28.4 41.3 17.9
Andhra Pradesh 87.4 93.1 79.9 42.6 31.9 82.5 53.6 79.2 39.4
Karnataka 91.1 97.1 96.8 46.1 27.4 66.6 34.1 52 36.6
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Tgkes Eats Eats dark Egts Takes Eats Eats _Eats Food
State milk or pulses or green leafy fried aergted eggs fish chicken or  Score 6

curd beans vegetables food drink meat or more
Goa 78.1 98.7 94.9 52.8 42.8 72.4 91 39.9 56.2
Lakshadweep 69.5 82.9 42.0 72.3 50.8 73.4 95.3 72.3 42.8
Kerala 77.2 86.3 52.2 66.1 22.5 63.2 82.8 50.7 38.9
Tamil Nadu 85.1 82.8 76.8 39.6 14.0 76.5 59.2 55.3 31.1
Puducherry 77.8 86.8 79.7 57.6 24.8 87.3 75.6 63.5 45.1
Andaman & Nicobar Islands 64.7 96.6 93.9 52.8 304 95.4 99.8 79.5 59.9
Telangana 80.3 91.2 74.9 29.3 13.9 75.5 14.1 70.0 19.9
Ladakh 94.2 74.6 92.7 48.6 35.6 55 9.3 40.6 27.6
N 69.2 91.6 89.2 44.4 16.6 41.4 30.8 31.9 18.2
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The table 3.3 provides categorical information on various food consumption among women by

states of India, 2019-21.

The percentage of women who consume milk or curd ranges from 27.2% in Odisha to 94.2%

in Ladakh, with a national average of 69.2%.

The proportion of women who consume pulses or beans varies from 51.9% in Nagaland to

100% in Chandigarh, with an overall average of 91.6%.

The consumption of dark green leafy vegetables ranges from 42% in Lakshadweep to 100% in

Chandigarh, with an average of 89.2% across the country.

The prevalence of fried food consumption varies from 29.3% in Telangana to 72.3% in

Lakshadweep, with a national average of 44.4%.

The percentage of women who consume aerated drinks ranges from 9.2% in Jharkhand to

95.4% in Andaman & Nicobar Islands, with an overall average of 16.6%.

These categories indicate the consumption of eggs, fish, and chicken or meat, respectively. The
data shows varying proportions of consumption across states, with Kerala, Andhra Pradesh,

and Goa having higher percentages for these food items.

Food Score 6 or more: This category represents the percentage of women were found to have
food score of 6 or more. The 38-39 percent moderately/severely thin women of Andhra
Pradesh, Kerala and West Bengal were reportedly consuming 6 or more food items in India.
On the other hand, the women of Punjab (5.8%), Haryana (5.3%), Himachal Pradesh (5.2%),

Rajasthan (4.5%) were found to consume lesser than national average (18.2%).
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Table 3.4: Percentage of moderately/severely thin women reporting consuming food items on daily or weekly by states in India, 2019-21

. Eats dark . Takes . Food
Takes milk Eats pulses Eats fried . Eats chicken  Score 6
green leafy aerated Eats eggs Eats fish
or curd or beans food ; or meat or
vegetables drink more

Adolescents current age
15 70.4 92.2 89.1 44.7 16.5 40.9 30.5 31.2 17.8
16 68.9 90.8 88.4 44.1 16.7 41.7 314 32.0 18.2
17 68.9 91.6 88.8 454 16.7 41.3 30.1 31.3 18.1
18 69.1 92.3 89.8 435 16.2 41.3 30.6 31.7 18.6
19 68.4 91.2 89.9 44.2 17.0 423 31.7 342 18.9
Highest educational level
No education 59.6 91.1 89.5 38.7 14.7 423 32.1 35.0 154
Primary 61.2 91.6 89.1 39.7 11.7 38.1 28.9 29.6 13.9
Secondary 69.6 91.7 89.2 45.0 16.8 41.3 31.0 31.8 18.4
Higher or above 77.7 91.6 88.1 43.9 19.9 45.7 29.4 344 21.6
Marital Status
Never Married 69.8 91.7 89.0 44.2 16.6 40.8 29.9 31.2 17.9
Married 63.4 91.2 90.4 46.3 16.5 49.1 41.7 41.1 22.2
Widowed 48.0 100.0 97.2 49.1 20.2 42.7 394 38.2 16.8
Number of children ever born
Zero 69.5 91.6 89.0 443 16.6 40.9 30.2 314 18.0
1+ 62.8 91.9 92.5 48.8 154 56.8 50.7 48.9 25.3
Place of Residence
Urban 75.4 92.7 88.1 47.3 21.3 49.3 33.5 39.1 24.9
Rural 67.1 91.3 89.5 43.4 15.0 38.7 29.9 29.4 15.9
Wealth index Combined
Poorest 54.8 91.1 90.2 43.1 12.3 39.0 343 29.3 14.4
Poorer 65.6 91.1 89.1 443 14.6 41.7 32.0 31.5 16.6
Middle 72.3 91.7 88.7 42.7 17.1 43.5 294 34.0 18.3
Richer 79.2 92.0 88.0 45.9 19.8 43.1 29.8 343 22.1
Richest 83.6 93.1 89.6 48.0 23.0 39.8 26.0 31.2 22.9
Sanitation Facility
Improved sanitation 71.6 91.9 89.1 45.2 17.6 42.4 314 32.6 19.4
Unimproved sanitation 65.8 94.7 90.0 46.3 18.2 49.9 38.5 41.2 23.0
Open defecation 62.2 90.6 89.5 41.5 13.3 37.6 28.3 28.7 14.0
Religion
Hindu 70.1 91.8 89.4 433 16.0 37.5 27.3 27.9 16.1
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Food

. Eats dark . Takes .
Takes milk Eats pulses green leafy Eats fried aerated Eats eggs Eats fish Eats chicken  Score 6
or curd or beans food . or meat or
vegetables drink more

Muslim 64.5 91.6 88.5 51.8 19.8 63.6 51.5 54.1 31.0
Christian 66.1 85.6 78.0 52.6 18.4 69.3 54.9 58.8 29.4
Others 68.3 88.9 91.3 332 15.9 27.2 154 21.8 9.8
Ethnicity
SC 66.7 91.4 88.9 453 15.9 43.3 31.4 334 18.2
ST 54.8 89.3 89.1 36.3 12.5 419 30.2 32.0 13.6
OBC 73.2 92.0 88.8 43.6 16.4 38.9 27.6 29.4 17.6
None 71.4 92.3 90.1 46.5 18.0 40.2 31.5 323 18.9
Region
North 82.9 90.0 88.9 40.6 16.0 18.0 5.9 10.2 7.3
North East 56.3 93.1 91.9 53.1 17.4 53.6 543 42.5 24.8
East 77.5 91.0 86.8 30.3 22.8 18.5 12.8 16.1 8.0
West 70.6 87.7 88.6 31.0 17.1 46.5 29.3 41.3 18.4
Central 64.2 93.0 92.0 45.5 11.7 26.8 15.3 17.1 10.7
South 85.7 90.5 80.4 43.9 22.4 73.0 47.6 60.0 33.8
N 69.2 91.6 89.2 44.4 16.6 41.4 30.8 31.9 18.2
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Graph: 3.4: Percentage of adolescent women consuming daily food by educational
attainment in India, 2019-21

% of adolescent women consuming daily food by educational attainment
in India, 2019-21
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Graph: 3.5: Percentage of adolescent women consuming daily food by household wealth
status of adolescent women in India, 2019-21

% of adolescent women consuming daily food by Household Wealth
Status in India, 2019-21
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Graph: 3.6: Percentage of adolescent women consuming daily food by different regions
of India, 2019-21
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Graph: 3.7: Percentage of adolescent women consuming daily food by place of residence
in India, 2019-21
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The table 3.4 provides the percentage of moderately/severely thin women reported consuming
different food items by background characteristics in different states in India. These food items
were in terms of frequency of consuming various food items on a daily or weekly basis. It was
converted into binary as explained in chapter 2. The table also includes additional breakdowns
based on adolescent women’ age, education level, marital status, number of children ever born,

place of residence, wealth index, sanitation facilities, religion, ethnicity, and region.

The percentage of women taking milk or curd daily or weekly ranges vary in different age
groups from 68.4% (age 19) to 70.4% (age 15). The percentage of women with a Food Score
of 6 or more ranges from 17.8% (age 15) to 18.9% (age 19).

The percentages of moderate/severely thin women consuming certain food items differ based
on their background characteristics such as educational attainment [Graph 3.4], marital status,
caste, religion, region [Graph 3.6], place of residence [Graph 3.7] and household economic
status [Graph 3.5]. The adolescent women aged 15-19 years were more likely to consume the
WHO recommended food items compared to their counterpart adolescent women who belong
to lower socio-economic status. The percentage of women with higher education or above, who
eat eggs, is 45.7% compared to 38.1% for women with primary education [Graph 3.4]. Other
socio-demographic characteristics like marital status were statistically significantly associated
with types of food items consumed. The 48.0 percent widowed adolescent compared to about
70.0 percent never married adolescent women were consuming the milk and curd related items
in India. Notably, the 97 percent widowed were consuming green leafy vegetables compared

to 89-90 percent other women. Similarly, by the place of residence [Graph 3.7].

On the other hand, when a female gets married and plan for the family, she needs more
nutritious food so that her baby and her health stays in good condition. Strikingly, the married
adolescent with 1+ children were reportedly consuming a smaller number of recommended
food items than those without any children. The women with 1+ children who eat eggs is 56.8%
compared to 40.9% for women with zero children. The percentage of urban women taking milk

or curd daily or weekly is 75.4%, compared to 67.1% for rural women [Graph 3.7].

The percentage of women in the richest wealth index category who eat dark green leafy
vegetables is 89.6%, compared to 90.2% for the poorest category. The percentage of women
with improved sanitation who eat fish is 31.4%, compared to 38.5% for women with

unimproved sanitation. The percentage of Hindu women who eat eggs is 37.5%, compared to
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69.3% for Christian women. The percentage of women in the North region who eat fish is

5.9%, compared to 47.6% for women in the South region.
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Table 3.5: OR of consuming food items among THIN adolescent women in India, 2019-21

. Eats dark .
Takes milk Eats pulses or green leafy  Eats fried food Takes gerated Eats eggs Eats fish Eats chicken or Food Score 6
or curd beans drink meat or more
vegetables
Age of Adolescent
15 [Ref ] 1 1 1 1 1 1 1 1 1
16 0.8 081 0.03[0.85,1.01] 0.95[0.90,1.01] 1.01[0.93.1.09] 1.03[0.97.1.10] . =07 ~ 102[0.961.09] 1[0.92,1.08]
[0.82,0.94] [0.73,0.89] ' e ' R ' e ' s [1.03,1.18] ' D e
*kk
17 [00'78950 01] 0.9[0.81,1.00] 0.96[0.87,1.05] 1.01[0.96,1.08] 1.01[0.93,1.09] 1.06[0.99,1.13] 1.06[0.99,1.14] 1.02[0.95,1.10] 1[0.92,1.08]
0.89*** 0.93* 1.02
18 [0.83,0.95] 1.020.91,1.14] 1.08[0.98,1.19] [0.87,0.99] 0.96 [0.88,1.04] 1]0.93,1.07] 1.03[0.95,1.11] 110.93,1.08] [0.94,1.11]
0.79*** 0.95
19 [0.73,0.86] 0.91[0.80,1.04] 1.09[0.97,1.23] 0.96[0.89,1.03] 0.98[0.89,1.08] 0.96[0.88,1.04] 1.02[0.94,1.11] 1.04[0.96,1.13] [0.86,1.04]
Educational Status
No education
[Ref ] 1 1 1 1 1 1 1 1 1
Primary 0.96 1.03[0.82,1.29] 0.94[0.76,1.15] 1.01[0.89,1.15] 0.75%* 0.940.82,1.08] 1.02[0.88,1.19] 0.89[0.77,1.03] 0.92
[0.84,1.09] e ' e ' R [0.62,0.90] ' e ' e ' o [0.77,1.11]
Secondary 095 101[0.85121] 1.08[0.91,1.27] 127 089[0.77,1.02] 0.93[0.83103] 1.01[0.90,1.14] 080" 1.01
[0.86,1.06] LT o IS [1.15,1.41] AL P2 S TR [0.71,0.90] [0.88,1.16]
Higher or 1 1.33%** 0.76*** 1.09
Ahove [0.86.1.16] 0.96 [0.77,1.22] 1.05[0.85,1.29] [1.16.1.52] 0.92[0.77,1.10] 1.04[0.90,1.20] 1.01[0.86,1.18] [0.66,0.89] [0.91.1.30]
Marital Status
Never
Married 1 1 1 1 1 1 1 1 1
[Ref.]
. 0.95 1.15*
Married [0.86,1.06] 0.91[0.77,1.07] 0.94[0.81,1.10] 1.08[0.98,1.19] 1.09[0.96,1.24] 1.05[0.94,1.16] 1.04[0.93,1.15] 1.1[0.98,1.22] [1.01,1.30]
. 0.68 3.14 2.03*
Widowed [0.33,1.40] 1[1.00,1.00] [0.49,19.98] [1.02,4.05] 2.12[0.96,4.69] 1.25[0.59,2.64] 1.26[0.57,2.79] 1.62[0.76,3.43] 1.6 [0.66,3.85]
Number of Children ever born
Zero [Ref.] 1 1 1 1 1 1 1 1 1
1.18* 1.48** - 1.38*** 1.50%** 1.45%** 1.20*
1+ [1.01,1.37] 1.11[0.86,1.43] [1.15,1.91] 1.08[0.93,1.24] 0.82*[0.67,1.00] [1.19,1.61] [1.28,1.75] [1.25,1.70] [1.01,1.43]
Place of Residence
Urban [Ref.] 1 1 1 1 1 1 1 1 1
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Eats dark

Takes milk Eats pulses or green leafy  Eats fried food Takes gerated Eats eggs Eats fish Eats chicken or Food Score 6
or curd beans drink meat or more
vegetables
Rural 1.14%** 0.88* 1.12** 0.92** 0.88*** 0.69*** 0.86*** 0.75%** 0.77%**
[1.07,1.21]  [0.80,0.97] [1.03,1.21] [0.87,0.97] [0.83,0.94] [0.66,0.74] [0.81,0.91] [0.71,0.80] [0.72,0.83]
Wealth
Poorest [Ref.] 1 1 1 1 1 1 1 1 1
1.30*** 1.15%** 1.19%** 1.18*** 1.08* 1.14%** 1.25%**
Poorer [1.2213g +09[0-981.21] 108[0.98.1.18] ) 159 5o [1.09,1.30] [1.10,1.25] [1.01,1.16] [1.07,1.22] [1.15,1.36]
. 1.51%** 1.25%** 1.22%** 1.17%** 1.40*** 1.18*** 1.22%** 1.39***
Middle [1.41,1.62]  [1.12,1.40] [1.10,1.35] [1.10,1.25] [1.28,1.53] [1.10,126) -O0L[0-94L091 1154 a9 [1.27,1.52]
Richer 2.11%%* 1.40%** 1.25%** 1.44%** 1.60%** 1.14%* 1.19%** 1.23%** 1.86%**
[1.94,2.28]  [1.23,1.59] [1.11,1.40] [1.34,1.54] [1.45,1.76] [1.05,1.24] [1.10,1.30] [1.13,1.33] [1.68,2.05]
Richest 2.81%%* 1.59%*+* 1.47%** 1.58%** 1.97%** 1.15%* 1.25%** 1.27%** 2.23%**
[2.54,3.11]  [1.36,1.86] [1.28,1.69] [1.45,1.72] [1.77,2.21] [1.05,1.27] [1.13,1.39] [1.15,1.41] [1.99,2.50]
Religion
Hindu [Ref.] 1 1 1 1 1 1 1 1 1
Muslim 0.74%** 0.88* 0.84*** 1.18*** 1.14** 3.38*** 2.75%** 3.74%** 2.25%**
[0.70,0.80]  [0.78,0.98] [0.76,0.92] [1.11,1.26] [1.05,1.24] [3.16,3.62] [2.56,2.95] [3.49,4.01] [2.09,2.42]
Christian 0.73** 0.51%** 0.54%*** 1.40*** 0.94 [0.76,1.15] 1.43*** 1.43*** 1.51*** 1.11
[0.61,0.88]  [0.41,0.64] [0.44,0.66] [1.19,1.65] ’ [1.19,1.71] [1.21,1.68] [1.27,1.78] [0.93,1.33]
0.68*** 0.80* 0.69*** 0.79** 0.68*** 0.72**
Others [059080] [0.650099] ~24[098L571 1565080 OBI0LIZ]L g 670 9o (055082 0880741051 156 991
Ethnicity
SC [Ref ] 1 1 1 1 1 1 1 1 1
0.68*** 0.89* 0.77%** 0.82*** 0.83***
ST 063074] [078000] LOB[0951201 15 e 073001  -07[0.991.16] 099[091,108] 1[0.92,1.09] [0.75.0.92]
1.32%** 0.86*** 0.60*** 0.63*** 0.59*** 0.72%**
OBC [1.25139] L03[0941.13] 103[0.951.12]  5g9 g9y 09400881001 1557060  [0.60,0.67] [0.55,0.62] [0.67,0.76]
1.16%** 0.64*** 0.77%** 0.65*** 0.75***
None (108.124] 1110099124 1.08[0.97,120] 0.96[091,103] 099[0.91108] 1’y eon [0.71,0.83] [0.60.0.70] [0.69.081]
Region
North [Ref.] 1 1 1 1 1 1 1 1 1
North East 0.35*** 1.88*** 1.68*** 1.78%** 1.35%** 5.28*** 18.48*** 6.77*** 5.18***
[0.32,0.38]  [1.67,2.13] [1.50,1.89] [1.66,1.91] [1.23,1.49] [4.855.74]  [16.36,20.88] [6.12,7.48] [4.60,5.82]
0.78*** 0.84* 0.68*** 1.64*** 2.53%** 1.82%** 1.24*
East (069088 ~1°[0-98135] 15254971 [0.61,0.75] 45185 070941211 o555 gg [1.58,2.10] [1.04,1.48]
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Takesmilk Eatspulsesor ~ ows dark

Takes aerated

. . Eats chicken or Food Score 6
or curd beans green leafy  Eats fried food drink Eats eggs Eats fish meat or more
vegetables
0.52%** 0.79%** 0.64%** 4,09%** 6.90%** 6.65%** 2.997%**
West [0.47,0.57] [0.69,0.90] 0.96 [0.84,1.09] [0.58,0.70] 1.05[0.93,1.17] [3.72,4.50] [6.04,7.87] [5.95,7.42] [2.62,3.41]
| 0.42%** 1.65*** 1.61*** 1.37%** 0.82%** 1.81*** 3.14%** 1.99%** 1.90%**
Centra [0.39,0.46] [1.47,1.85] [1.44,1.79] [1.29,1.47] [0.75,0.91] [1.67,1.97] [2.77,3.55] [1.79,2.20] [1.69,2.14]
South 1.22%** 1.1[0.97,1.24] 0.55%** 1.11** 1.57*** 13.71%** 16.17%** 15.37%** 7.007%**
[1.10,1.35] LT [0.50,0.61] [1.03,1.20] [1.43,1.73] [12.52,15.01] [14.28,18.30] [13.86,17.06] [6.22,7.87]
N 41076 41037 41076 41076 41075 41076 41076 41076 41076
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3.6 Result from Logistic Regression
The table 3.5 shows the data on various factors related to daily food consumption and their

indexed scores. The data on frequency of food items consumed was on 4 scale [Never, daily,
weekly, and occasionally]. The frequency of food items consumed daily or weekly was recoded

as Yes = 1 otherwise No = 0.

The table show the odds ratio of adolescent women consuming specific food item. The 95%
confidence interval of the OR is presented in parenthesis. The odds of consuming milk or curd
product was significantly lower at age of 16 years [OR: 0.88, p< 0.001] compared to their
counterpart adolescent thin women aged 15 years. Similarly, the odds of consuming pulses and
beans were statistically significantly lower among 16 years age thin adolescent women [OR:
0.81, p< 0.001] compared to their counterpart thin aged 15 years. The values in these rows
indicate the estimated effect sizes or odds ratios for each category compared to the reference

category (usually indicated as 1 or the first category).

Overall, the table provides information on the relationship between various factors and food
consumption habits, allowing for comparisons between different groups or categories. The
effect sizes and confidence intervals help assess the strength and precision of the associations.

The asterisks indicate the statistical significance of the estimates.

The odds of consuming milk, curd product was lower at the age of 19 years old thin adolescent
women (OR: 0.79, p<0.001) compared to those adolescents of aged 15. The consumption of
varied food items was statistically not significant at all ages. However, those who were non-
vegetarian, thin adolescent women aged 16 years were more likely to consume fish (OR: 1.10
[1.03,1.18], p<0.01) compared to those of aged 15 years old thin adolescent. The result of
logistic regression among thin adolescent women were significantly estimating the odds of
consuming food items for fried food and fish items when controlling only educational
attainment. The odds of consuming milk and curd, dark green leafy vegetables were more likely
in rural than their counterpart adolescent women residing in urban India. The household
economic status and place of residence were found to estimate its effect on consumption of the
recommended daily food items in India and similar settings. The wealth quintile was
statistically significantly associated with consumption of the type of food items. The richer
adolescent women were more likely to consume the milk and other WHO recommended daily
food items compared to those of poorest. The odds of consuming any 6 daily food items were
statistically significantly higher among richer (OR: 2.23, p<0.001) compared to those who were
poorest in India, 2019-21.
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Table 3.6: OR of consuming food items among THIN women by place of residence combined wealth, religion and ethnicity in India,

2019-21
Frequency
¢ Frequgncy Frequency eats dark Freque_n cy Frequency Frequency Frequency Frequ_ency Food Score 6
akes milk or  eats pulses or eats fried takes aerated - eats chicken
curd beans green leafy food drink eats eggs eats fish or meat or more
vegetables
Wealth Residence Combined
FF:E]?? Poorest 1 1 1 1 1 1 1 1 1
1.15 0.68 0.9 1.19 0.79 1.42%* 1.31* 1.65***
UrbanPoorer 15951 45]  [044105]  [0.651.26]  [0.95149]  [059,106]  [113179] 079121 osies)  [1.23227]
Urban Middle 1.48*** 0.76 0.96 0.92 0.93 1.36** 0.89 1.41** 1.51**
[1.20,1.83] [0.51,1.14] [0.71,1.31] [0.75,1.13] [0.71,1.20] [1.10,1.68] [0.71,1.10] [1.13,1.75] [1.14,1.99]
Urban Richer 3.18*** 0.88 1.01 1.16 1.09 1.29* 0.92 1.32* 2.07***
[2.59,3.92] [0.59,1.31] [0.75,1.36] [0.95,1.41] [0.85,1.40] [1.05,1.58] [0.74,1.13] [1.07,1.63] [1.58,2.71]
Urban Richest 3.97*** 1.02 1.13 1.2 1.34* 1.05 0.67*** 1.07 2.02***
[3.23,4.89] [0.68,1.51] [0.84,1.53] [0.99,1.47] [1.04,1.72] [0.86,1.29] [0.54,0.83] [0.87,1.32] [1.54,2.64]
Rural Poorest 0.99 0.75 1.34* 0.96 0.56*** 0.74** 0.83 0.76** 0.92
[0.82,1.20] [0.51,1.10] [1.00,1.79] [0.79,1.16] [0.44,0.72] [0.61,0.91] [0.68,1.02] [0.62,0.93] [0.70,1.19]
Rural Poorer 1.55*** 0.73 1.2 0.99 0.70** 0.85 0.76** 0.84 1.06
[1.28,1.89] [0.50,1.07] [0.90,1.61] [0.81,1.20] [0.55,0.89] [0.70,1.03] [0.62,0.93] [0.69,1.03] [0.82,1.38]
Rural Middle 2.21%** 0.76 1.16 0.96 0.85 0.91 0.67*** 0.94 1.23
[1.81,2.69] [0.52,1.12] [0.87,1.56] [0.79,1.16] [0.66,1.09] [0.74,1.11] [0.54,0.82] [0.77,1.16] [0.94,1.60]
Rural Richer 2.83*** 0.75 1.02 1.03 0.98 0.81* 0.62*** 0.88 1.37*
[2.31,3.47] [0.51,1.10] [0.75,1.37] [0.84,1.26] [0.76,1.26] [0.66,1.00] [0.50,0.76] [0.71,1.09] [1.05,1.80]
Rural Richest 3.94*** 0.75 1.36 1.15 1.03 0.58*** 0.51*** 0.64*** 1.22
[3.12,4.97] [0.50,1.14] [0.98,1.90] [0.93,1.43] [0.79,1.35] [0.46,0.72] [0.41,0.65] [0.51,0.81] [0.91,1.64]
Religion
Hindu [Ref ] 1 1 1 1 1 1 1 1 1
Muslim 0.70*** 0.95 0.90* 1.23%** 1.13** 2.95%** 2.655*** 3.19*** 2.20%**
[0.65,0.75] [0.85,1.06] [0.82,0.99] [1.16,1.31] [1.04,1.22] [2.77,3.14] [2.40,2.72] [3.00,3.39] [2.06,2.36]
Cristian 0.86 0.53*** 0.41*** 1.56*** 1.18 3.50*** 3.17%** 3.40*** 2.11%**
[0.73,1.03] [0.43,0.67] [0.34,0.50] [1.33,1.83] [0.97,1.45] [2.95,4.15] [2.70,3.71] [2.89,3.99] [1.77,2.52]
Others 0.77*** 0.70%** 1.29* 0.61**= 0.87 0.58%** 0.48*** 0.65*** 0.49%**
[0.67,0.89] [0.57,0.86] [1.02,1.62] [0.53,0.70] [0.72,1.04] [0.50,0.67] [0.40,0.57] [0.55,0.76] [0.40,0.61]
Ethnicity
SC [Ref.] 1 1 1 1 1 1 1 1 1
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Frequency

Frequency Frequency Frequency Frequency Frequency
takes milk or  eats pulses or eats dark eats fried takes aerated Frequency Frequgncy eats chicken Food Score 6
green leafy . eats eggs eats fish or more
curd beans food drink or meat
vegetables
ST 0.72%** 0.81*** 1.02 0.68*** 0.84** 0.95 0.87*** 0.95 0.75%**
[0.67,0.78] [0.72,0.91] [0.91,1.15] [0.63,0.73] [0.76,0.94] [0.88,1.02] [0.80,0.94] [0.88,1.03] [0.68,0.83]
OBC 1.27%** 1.06 1.02 0.88*** 0.96 0.70*** 0.73*** 0.68*** 0.78***
[1.21,1.35] [0.97,1.15] [0.94,1.10] [0.84,0.93] [0.90,1.03] [0.66,0.73] [0.69,0.77] [0.64,0.71] [0.73,0.83]
None 1.04 1.08 1.19*** 0.95 0.97 0.65*** 0.82%** 0.67*** 0.73***
[0.97,1.11] [0.96,1.21] [1.07,1.31] [0.89,1.01] [0.89,1.06] [0.61,0.69] [0.77,0.88] [0.63,0.72] [0.67,0.79]
N 41076 41076 41076 41076 41075 41076 41076 41076 41076
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The table 3.6 show the interaction effect between wealth status and place of residence. The
place of residence and wealth status was considered to have the interaction effect because, the
residence is the proxy of available preferred daily food items [availability] while, on the other
hand, wealth status triggers the accessibility of the food. The table shows that the odds of
consuming milk and curd product was significantly higher among urban middle [OR: 1.15,
p<0.001] compared to their counterpart adolescent women from urban poorest. It is important
to note that the urban richer [OR: 3.18, p< 0.001] and richest [3.97, p<0.001] thin adolescent
women were more likely to consume the milk and curd product on daily and weekly basis

compared to their counterpart women of Urban poorest.

Similarly, the odds of consuming green leafy vegetables were higher among rural poorest [OR:
1.34, p<0.05] compared to their counterpart women of urban poorest. The odds of consuming
any 6 daily food items were statistically significantly higher among urban richest (OR: 2.02,
p<0.001) and rural richer (OR: 1.37, p<0.05) compared to those who were poorest in India,
2019-21. The religious disparity in consumption of daily food items indicates that the Muslim
(OR: 2.20, p<0.001) and Christian (OR: 2.11, p<0.001) adolescent thin women were
statistically significantly likely to consume meat and meat product compared to their

counterpart thin women belonging to Hindu religion.
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3.7 Conclusion
In conclusion, the findings of this study provide insights into the consumption patterns of

various food items among moderately/severely thin women in different regions of India. The

results highlight significant variations in dietary practices across the country.

Milk or curd consumption shows a wide range of prevalence, with the percentage of daily or
weekly consumers varying from 27.2% in Odisha to 94% in Chandigarh. The national average
stands at 69.2%. Pulses or beans consumption, on the other hand, exhibits a higher prevalence,

ranging from 82.6% in Meghalaya to 99.6% in Sikkim, with a national average of 91.6%.

The consumption of dark green leafy vegetables is relatively lower compared to pulses or
beans, with percentages ranging from 42% in Lakshadweep to 98.3% in Arunachal Pradesh.
The national average stands at 89.2%. Fried food consumption is prevalent to varying degrees,
ranging from 29.3% in Telangana to 57.7% in Arunachal Pradesh, with a national average of

44.4%.

Aerated drink consumption reflects a significant variation across regions, with percentages
ranging from 10.2% in Chhattisgarh to 73.4% in Lakshadweep. The national average is
relatively low at 16.6%. Eggs consumption displays substantial differences as well, with
percentages ranging from 20.3% in Madhya Pradesh to 87.3% in Puducherry. The national

average stands at 41.4%.

Fish consumption varies greatly, with percentages ranging from 9.3% in Ladakh to 99.8% in
the Andaman & Nicobar Islands. The national average is 30.8%. Lastly, chicken or meat
consumption showcases a moderate prevalence, ranging from 31.2% in Ladakh to 79.5% in the

Andaman & Nicobar Islands. The national average is 31.9%.

These findings emphasize the heterogeneity in dietary patterns among moderately/severely thin
women in India. Understanding these variations can inform targeted interventions and policies
to address the double burden of malnutrition among adolescent women. It is crucial to promote
the consumption of nutrient-rich foods, such as milk, pulses, dark green leafy vegetables, and
eggs, while discouraging the consumption of fried foods and aerated drinks. Further research
and efforts are needed to explore the cultural, socioeconomic, and geographical factors that
influence these consumption patterns and to develop context-specific strategies for improving

nutrition among adolescent women in India.
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Chapter 4: Obesity among adolescent women in India

4.1 Introduction
It is critical to look at the prevalence of obesity or overweight among adolescent women in

India. It helps the seriousness of the problem and to comprehend the associated covariates.
Recent research shows an unsettling increase in its prevalence rates, pointing to a growing
public health concern. Age, socioeconomic status, location, and cultural influences are a few
of the elements that contribute to the notable regional variations in obesity rates that are seen
across the nation.

4.2 Causes and Contributing Factors

Obesity among adolescent women in India can be attributed to a multitude of factors, including
genetic predisposition, dietary patterns, physical inactivity, sedentary behaviours, and
psychosocial factors. The traditional Indian diet, once rich in whole grains, fruits, and
vegetables, has witnessed a shift towards calorie-dense, processed foods, leading to an
increased consumption of unhealthy fats, sugars, and refined carbohydrates. The lack of access
to nutritious foods, coupled with limited nutrition education, exacerbates the problem.
Additionally, reduced physical activity due to the influence of technology, inadequate sports
facilities, and safety concerns further contribute to the rising prevalence of obesity.

4.3 Health Consequences

Obesity poses serious health consequences for adolescent girls, both in the short and long term.
Physical health issues such as type 2 diabetes, cardiovascular diseases, hypertension,

musculoskeletal disorders, and respiratory problems are prevalent among obese individuals.
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Graph 4.1: Percentage of overweight adolescent women by state, 2019-21, India
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The graph 4.1 shows the percentage of overweight adolescent women by different states in
India, 2019-21. In India, on average at 4.2 per cent of adolescent women were reportedly
overweight. The majority of the states were found have higher percent of adolescent overweight
women. These states were West Bengal (5.5), Telangana (6.0), Punjab (5.5), Tamil Nadu (9.9)
were among bigger states. Among union territory, Chandigarh (14.2) and Ladakh (7.0). Among
smaller states, Tripura (6.2), Goa (11.1), Sikkim (10.2).

While on the other hand, some other states were found to have lower percentage of adolescent

thin women than the national average. These states were Bihar (1.9), Jharkhand (2.0), Gujarat
(3.5).

45




Graph 4.2: Percentage of obese adolescent women by state, 2019-21, India
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The graph 4.2 shows the graphical representation of overweight adolescent women by different
states in India. In India, on average at 1.2 per cent of adolescent women were reportedly
overweight. The majority of the states were found have higher percent of adolescent obese
women. These states were West Bengal (1.6), Telangana (1.5), Punjab (2.7), Tamil Nadu (4.3)
were among bigger states. Among union territory, Chandigarh (2.9) and Ladakh (1.3). Among
smaller states, Tripura (1.9), Goa (2.5), Sikkim (1.8).

While on the other hand, some other states were found to have lower percentage of adolescent

thin women than the national average. These states were Bihar (0.7), Jharkhand (0.5), and

Rajasthan (0.3).
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Graph 4.3: Percentage of overweight and obese adolescent women by state, 2019-21,
India
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The graph 4.3 shows the graphical representation of overweight adolescent women by different
states in India. In India, on average at 5.4 per cent of adolescent women were reportedly
overweight. The majority of the states were found have higher percent of adolescent overweight
and obese women. These states were West Bengal (6.9), Telangana (8.1), Punjab (6.8), Tamil
Nadu (12.6) were among bigger states. Among union territory, Chandigarh (17.1) and Ladakh
(8.5). Among smaller states, Tripura (8.2), Goa (14.2), Sikkim (13.6).

On the other hand, the overweight among adolescent women of Himachal Pradesh (1.0%),

Uttar Pradesh (0.7%), Madhya Pradesh (0.5%) and Rajasthan (0.3%) were less compared to

national average.
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Table 4.1: Obesity among adolescent women by states, 2019-21, India

Overweight Obese Overweight
BMI- BMI- or Obese
State women women BMI- N
women
p >0.001 p > 0.001 p > 0.001
Jammu & Kashmir 6.0 0.8 6.8 924
Himachal Pradesh 3.8 1.0 4.9 502
Punjab 55 2.7 8.2 1905
Chandigarh 14.2 2.9 171 88
Uttarakhand 59 0.8 6.7 914
Haryana 54 1.3 6.8 2018
NCT of Delhi 7.9 2.4 10.4 1500
Rajasthan 1.7 0.3 2.0 7971
Uttar Pradesh 3.2 0.7 3.9 23500
Bihar 1.9 0.7 2.6 12810
Sikkim 10.2 1.8 12.0 40
Arunachal Pradesh 5.1 0.8 5.9 89
Nagaland 14 0.6 2.0 102
Manipur 8.2 15 9.6 171
Mizoram 7.8 0.7 8.5 72
Tripura 6.2 1.9 8.1 281
Meghalaya 2.1 0.3 2.4 310
Assam 34 0.5 3.9 2860
West Bengal 55 1.6 7.1 8781
Jharkhand 2.0 0.5 2.6 3171
Odisha 4.8 1.6 6.4 3193
Chhattisgarh 2.8 0.7 35 2844
Madhya Pradesh 2.4 0.5 2.9 6711
Gujarat 35 1.4 5.0 4900
Dadra & Nagar haveli and daman & Diu 11.8 0.8 12.6 39
Maharashtra 5.6 15 7.1 8444
Andhra Pradesh 7.3 25 9.8 3155
Karnataka 6.3 21 8.4 4962
Goa 11.1 2.5 13.6 146
Lakshadweep 8.2 19 10.1 7
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Overweight Obese Overweight

BMI- BMI- or Obese
State women women BMI- N
women

Kerala 5.3 1.6 6.9 2311
Tamil Nadu 9.9 4.3 14.2 5339
Puducherry 8.4 6.0 145 93
Andaman & Nicobar Island 6.9 1.7 8.6 23
Telangana 6.0 15 75 2033
Ladakh 7.0 1.3 8.3 17

N 4.2 1.2 5.4 112223

The table 4.1 shows the prevalence of different levels of obesity among women by states of
India. The table includes the percentage of women who are “overweight” (based on BMI),
“obese”, and “overweight or obese”, for each states as well as total number of women included
in the analysis. The statistical analysis of the data is presented in the form of p-values for the
chi-square test, which is a measure of the association between the variables. The total cases
were statistically insufficient, in case of Ladakh [N =7]. Therefore, the generalization needs
extra care. The results show that the overall prevalence of overweight or obesity among women
in India is 5.4%. The prevalence of overweigh is 4.2%, while the prevalence of obese is 1.2%.
The state with the highest prevalence of overweight or obesity is Chandigarh, with 17.1%,
followed by Puducherry with 14.5% and Sikkim with 12%. The state with the lowest
prevalence of overweight or obesity is Nagaland, with 2%, followed by Meghalaya with 2.4%
and Jharkhand with 2.6%. The statistical analysis shows that there is a significant association
between the variables, with a p-value of less than 0.001 for all categories. This indicates that
the prevalence of overweight or obesity among women varies significantly across different
states of India. The state with the highest prevalence of overweight is Chandigarh with 14.2%,
while the state with the highest prevalence of obese is Tamil Nadu with 4.3%.
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Table 4.2: Percentage of obese, overweight, overweight/obese women in India, 2019-21.

Overweight or

Overweight Obese BMI -

BMI - wo?nen women \?vtz)ﬁeer?w i N
Age of adolescent p <0.001 p <0.001 p <0.001
15 31 0.9 3.9 23284
16 3.6 1.1 4.7 23100
17 4.7 1.4 6.1 22088
18 4.4 1.1 5.4 23904
19 5.4 1.9 7.3 19848
Highest educational level p <0.001 p <0.001 p <0.001
No education 25 0.5 3.0 4566
Primary 25 0.7 3.2 5636
Secondary 4.2 12 54 93772
Higher or above 5.8 2.1 7.9 8249
Marital Status p <0.001 p=0.771 p=0.771
Never Married 4.0 12 5.3 100999
Married 5.5 14 6.8 11068
Widowed 35 2.2 5.7 156
Number of children ever born p <0.001 0.555 0.555
Zero 4.1 1.2 5.4 107981
1+ 5.6 1.2 6.9 4242
Place of residence p <0.001 p <0.001 p <0.001
Urban 6.7 2.2 8.9 31207
Rural 3.2 0.9 4.1 81016
Wealth index p <0.001 p <0.001 p <0.001
Poorest 1.8 0.4 2.2 25035
Poorer 2.7 0.6 34 25770
Middle 4.4 1.0 55 23752
Richer 5.6 1.7 7.4 21000
Richest 7.8 3.1 10.9 16667
Sanitation facility p <0.001 p <0.001 p <0.001
Improved sanitation 4.7 14 6.1 83949
Unimproved sanitation 3.5 1.0 4.5 2597
Open defecation 2.2 0.6 2.9 23112
Religion p <0.001 p =0.052 p =0.052
Hindu 3.8 1.2 5.0 90050
Muslim 5.6 1.3 6.9 17406
Christian 7.0 19 9.0 2245
Others 4.4 1.7 6.1 2522
Ethnicity p <0.001 p <0.001 p <0.001
sC 3.6 1.0 4.6 25911
ST 2.4 0.6 2.9 10746
OBC 4.0 11 51 49352
None 6.1 2.1 8.2 21046
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Overweight Obese BMI - Overweight or

BMI - women women \?V%?;ir?Ml i N

India Region p <0.001 p <0.001 p <0.001

North 3.9 1.0 4.9 15838
NE 3.4 1.0 4.4 31881
East 3.5 14 5.0 4900
West 5.7 1.6 7.2 8629
Central 3.0 0.7 3.7 33055
South 7.4 2.7 10.1 17921
N 4.2 1.2 5.4 112223
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The table 4.2 shows various demographic and socioeconomic factors that are potentially
associated with obesity among adolescent women in India, with varied statistical significance
level. The result is organized into several categories, including age of adolescent, highest
education level, marital status, number of children born, place of residence, wealth index,
sanitation facility, religion, ethnicity, and region. For each category, the table presents the
prevalence of overweight and obesity among women, by three categories of BMI: overweight,

obese and overweight and obese for each demographic factor.

The prevalence of overweight and obese BMI significantly increases with age. As table 4.2
shows that at age 15, 3.1% of adolescent women are overweight, and 0.9% are obese. At age
19, the numbers increase to 5.4% and 1.9%, respectively. The combined prevalence of
overweight or obese BMI rises from 3.9% at age 15 to 7.3% at age 19, indicating a general

trend of increasing weight-related issues with age.

The educational level, which is divided into four categories: no education, primary, secondary,
and higher and above, women with higher educational levels tend to have a higher prevalence
of overweight or obese BMI. For instance, those with a higher education or above have a
combined prevalence of 7.9%, compared to 3.0% for those with no education. This suggests a
positive association between educational attainment and overweight or obesity risk, possibly

due to lifestyle factors associated with higher education.

The number of children ever born is significantly associated with overweight or obese BMI
(p< 0.001). Women with 1 or more children have a higher combined prevalence (6.9%)
compared to those with zero/no children (5.4%). Childbearing and family responsibilities may

contribute to changes in weight and BMI among women.

Women in urban areas have a significantly higher prevalence of overweight or obese BMI
(8.9%) compared to rural areas (4.1%, p < 0.001). Urban settings may offer more access to

processed and high-calorie foods, leading to higher rates of overweight and obesity.

The wealth index is significantly associated with overweight or obese BMI (p < 0.001). The
prevalence increases with wealth, ranging from 2.2% for the poorest to 10.9% for the richest,
higher economic status may lead to better access to energy-dense foods and sedentary lifestyles,

contributing to increased overweight and obesity.

Improved sanitation facilities are associated with a significantly higher prevalence of

overweight or obese BMI (6.1%, p < 0.001) compared to unimproved sanitation (4.5%) and
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open defecation (2.9%). This association may indicate better living conditions and potential

lifestyle factors that contribute to overweight and obesity.

Religion shows a significant association with overweight or obese BMI (p < 0.001), with the
highest prevalence among Christian women (9.0%) and the lower among Muslim women
(6.9%) whereas, Hindu women are at lowest with (5.0%). Religious and cultural practices

might influence dietary habits and physical activity levels, contributing to the differences.

Ethnicity is significantly associated with overweight or obese BMI (p < 0.001). Women
categorized as "None" have the highest prevalence (8.2%), followed by OBC (5.1%), SC
(4.6%), and ST (2.9%). Ethnicity-based dietary practices and lifestyle factors may influence

variations in overweight and obesity rates.

Region is significantly associated with overweight or obese BMI (p < 0.001). The southern
region of India has the highest prevalence (10.1%), while the central region has the lowest
(3.7%). Regional differences in dietary habits, cultural practices, and lifestyle choices can

contribute to the observed variations.
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Table 4.3: Percentage of moderately/severely thin women reporting consuming food items on daily or weekly by states in India, 2019-21

T_akes Eats Eats dark Eats fried Takes _ _Eats Food

milk or pulsesor  green leafy food aer{ated Eatseggs Eatsfish  chicken or Score 6 or
States curd beans vegetables drink meat more
Jammu & Kashmir 82.9 85.3 88.9 42.7 31.3 38.1 19.1 42.9 25.7
Himachal Pradesh 84.6 98.5 93.8 435 40.4 11.7 1.1 5.7 6.4
Punjab 84.5 89.3 92.0 31.6 15.4 20.4 8.0 13.3 6.6
Chandigarh 94.3 98.5 100.0 31.6 32.4 15.9 3.8 15.9 15.9
Uttarakhand 56.8 97.1 87.3 41.2 10.7 29.1 14.2 17.5 11.6
Haryana 88.8 94.5 93.8 43.8 29.8 13.0 4.3 10.8 7.9
NCT of Delhi 78.2 93.6 92.8 61.0 31.6 55.8 23.1 35.3 28.1
Rajasthan 83.7 92.8 91.2 38.7 19.4 10.8 4.1 6.5 5.7
Uttar Pradesh 72.9 93.8 92.0 50.9 14.9 28.4 15.7 18.7 11.6
Bihar 64.5 93.7 89.6 47.7 29.2 395 35.6 34.4 24.2
Sikkim 88.7 99.1 92.5 50.7 60.0 79.2 49.3 78.7 61.8
Arunachal Pradesh 63.9 83.7 96.3 64.6 34.7 69.3 56.5 64.2 46.8
Nagaland 77.8 60.1 96.5 65.3 38.9 54.5 53.4 60.7 50.7
Manipur 47.2 85.0 98.5 62.5 28.4 68.4 66.2 55.7 36.2
Mizoram 34.9 56.2 97.4 81.5 6.6 56.6 15.9 48.1 15.4
Tripura 48.3 79.0 93.5 81.2 315 84.5 93.7 83.5 49.3
Meghalaya 49.6 81.4 86.5 84.9 314 78.4 715 66.8 58.1
Assam 53.6 89.5 83.3 78.3 35.7 72.0 78.1 62.1 39.8
West Bengal 58.2 96.4 97.8 67.7 255 89.2 87.1 69.0 51.2
Jharkhand 63.9 97.8 99.6 47.3 13.7 54.5 44.2 40.8 25.4
Odisha 37.0 93.2 99.4 55.4 11.5 61.8 67.2 50.6 18.9
Chhattisgarh 46.2 93.0 99.6 41.4 14.7 41.1 334 34.6 23.8
Madhya Pradesh 67.1 98.7 93.3 39.1 10.7 215 6.7 9.5 5.8
Guijarat 72.7 89.9 87.4 39.3 28.1 19.6 14.6 19.3 8.8
g?:ra & Nagar Haveli and Daman & 63.3 98.4 94.2 145 18.0 27.9 311 28.7 12.4
Maharashtra 72.4 88.1 80.4 35.0 17.8 53.7 33.6 44.6 20.8

54




T_akes Eats Eats dark Eats fried Takes _ _Eats Food

milk or pulsesor  green leafy food aergted Eatseggs Eats fish  chicken or Score 6 or
States curd beans vegetables drink meat more
Andhra Pradesh 92.4 94.8 80.1 44 .4 29.7 82.0 53.3 79.2 47.2
Karnataka 95.6 96.2 98.0 48.3 315 67.9 33.7 57.0 41.1
Goa 66.2 95.5 95.8 59.9 51.7 74.9 92.8 28.1 52.6
Lakshadweep 76.1 100.0 47.5 46.7 31.2 52.6 94.6 76.2 41.9
Kerala 74.9 83.7 58.7 61.2 23.7 72.5 89.1 51.3 41.3
Tamil Nadu 85.8 88.7 80.5 45.2 16.9 76.8 59.5 58.2 37.9
Puducherry 86.2 76.3 71.7 51.0 10.3 82.6 75.3 70.8 46.3
Andaman & Nicobar Islands 58.9 100.0 100.0 43.6 38.2 96.9 85.1 77.1 60.3
Telangana 84.4 90.5 70.9 31.2 16.3 715 16.2 66.1 21.1
Ladakh 88.4 89.9 80.9 54.4 31.0 31.1 9.8 28.0 17.4
N 74.0 92.3 88.4 48.3 21.6 53.8 39.9 42.7 27.0
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Graph 4.4: Percentage of moderately/severely thin adolescent women by state, 2019-21,

India

% of adolescent women consuming 6 or more food items on daily basis
in India by states, 2019-21
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The table 4.3 provides categorical information on various food consumption among women by

states of India, 2019-21.

The percentage of women who consume milk or curd ranges from 34.9% in Mizoram to 94.3%

in Chandigarh, with a national average of 74%.

The proportion of women who consume pulses or beans varies from 60.1% in Nagaland to
100% in Chandigarh and Andaman & Nicobar Islands, with an overall average of 92.3%, while
the consumption of dark green leafy vegetables ranges from 47.5% in Lakshadweep to 100%

in Chandigarh and Andaman & Nicobar Islands, with an average of 88.4% across the country.

On the other hand, the prevalence of fried food consumption varies from 31.2% in Telangana
to 81.5% in Mizoram, with a national average of 48.3%. and the percentage of women who
consume aerated drinks ranges from 6.6% in Mizoram to 96.9% in Andaman & Nicobar

Islands, with an overall average of 21.6%.

These categories indicate the consumption of eggs, fish, and chicken or meat, respectively. The
data shows varying proportions of consumption across states, with Andaman & Nicobar

Islands, Sikkim, and Nagaland having higher percentages for these food items.

Food score 6 or more: This category represents the percentage of women who found to have
food score of 6 or more. Chandigarh has the highest prevalence of a food score of 6 or more,
with 15.9% of women meeting this criterion. Other states with high prevalence include Sikkim
(61.8%), Andaman & Nicobar Islands (60.3%), and Tripura (49.3%). Whereas, Mizoram has
the lowest prevalence of a food score of 6 or more, with only 15.4% of women meeting this
criterion. Other states with low prevalence include Dadra & Nagar Haveli and Daman & Diu

(12.4%), Odisha (18.9%), and Chhattisgarh (23.8%)
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Table 4.4: Percentage of overweight and obese women reporting consuming food items on daily or weekly by states in India, 2019-21

Takes milk Eats pulses Eats dark Eats fried Takes . Eats chicken  Food Score
or curd or beans green leafy food aergted Eats eggs Eats fish or meat 6 or more
vegetables drink
Age of Adolescent
15 69.5 91.8 86.8 46.5 21.4 56.6 38.9 41.3 24.4
16 76.9 93.4 87.8 47.6 20.8 50.1 37 39.6 25.7
17 72 92.6 88.4 49.3 22.4 54.6 415 43.1 27
18 75.3 92.2 91.5 51.1 21.6 50.6 40.3 41.7 26.8
19 75.2 91.8 87.2 46.4 21.4 56.9 41 46.5 29.7
Educational Status
No Education 69.3 94.7 87.5 38.6 16.4 43.7 33.4 41.2 20.8
Primary 59.5 88.6 87.4 47 16.3 42.3 31.2 37.7 20.1
Secondary 73.9 92.2 88.6 48.6 21.8 54.2 40.4 43 27.3
Higher 79 94.1 88 48.3 22.1 56.1 40 41.9 28
Marital Status
Never Married 74.8 92.4 88 48 22 52.2 38.2 41.1 26.2
Married 68.2 92 91.5 49.5 18.4 64.8 51.8 53.6 31.9
Widowed 72.8 95.6 100 75.3 48.8 86.9 46.6 60.4 65.3
Number of children ever born
Zero 74.1 92.3 88.2 48.3 22 53.1 39.1 42.0 26.6
1+ 70.1 93.1 94.1 48.3 12.1 67.5 57.4 56.4 33.8
Place of Residence
Urban 79.2 93.1 88 50.5 25.2 59.7 41.2 47.2 31.4
Rural 69.6 91.7 88.8 46.4 185 48.9 38.9 39.0 23.2
Wealth Index
Poorest 56 92 92.3 48.9 13.9 47.1 42.3 33.2 19.2
Poorer 63.9 91.7 90.4 46.5 15.7 48.9 38.9 40 19.5
Middle 69.7 91.9 87.5 51.8 21.3 56.2 43.3 47.3 27.4
Richer 78.4 934 86.9 46.5 225 58.2 42.6 47 31.7
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Eats dark

Takes

Takes milk Eats pulses Eats fried . Eats chicken  Food Score
or curd or beans green leafy food aergted Eats eggs Eats fish or meat 6 or more
vegetables drink
Richest 83.5 92.2 88.4 47.9 26.1 52.7 35.1 40 28.6
Sanitation Facility
Improved sanitation 75.3 92.5 88.5 48.6 22.3 54.9 41 43.5 28.4
Unimproved sanitation 72.6 91.2 95 54.2 28.9 53.8 40.6 45 34.4
Open defecation 66.1 91.3 86.5 435 13.8 46.1 31.7 37.1 15.4
Religion
Hindu 74.7 934 89.9 47.8 20.4 50 36.9 38.1 24.8
Muslim 69.3 89.2 84.6 51.7 24.8 69.9 52.4 59.2 34.9
Christian 77.9 87.7 80.7 45.9 30.8 69.3 59.9 69.9 44.8
Others 82.2 93.3 86.4 37.6 18.2 19.2 6.6 14.2 5.9
Ethnicity
SC 75.2 94 88.5 48.9 20.9 56.4 42.9 47.8 30.4
ST 57.3 88.5 914 46.2 18.1 47.7 32.9 38.2 20.3
OBC 77.6 92.2 89 49 20.1 53.9 394 435 28.4
None 73.2 92.2 87.2 47 23.9 50.2 35.2 36.9 235
Region
North 81.7 92.6 91.9 43.2 24.1 26 10.7 18.4 13.1
North East 56.3 94.1 94.9 61.1 24.7 69.6 68.2 56 375
East 72.7 89.9 87.4 39.3 28.1 19.6 14.6 19.3 8.8
West 72.1 88.4 81 35.6 18.9 54.2 355 43.9 21.8
Central 69.8 94.5 92.9 48.2 14.2 28.4 15.7 18.5 11.7
South 88.1 91.1 81.7 46 23 74.9 51.7 61.7 39.2
N 74 92.3 88.4 48.3 21.6 53.8 39.9 42.7 27
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Graph 4.5: Percentage of overweight and obese adolescent women by state, 2019-21,
India

% of adolescent women consuming daily food by household wealth
status in India, 2019-21
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Graph 4.6: Percentage of overweight and obese adolescent women by state, 2019-21,
India
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Graph 4.7: Percentage of overweight and obese adolescent women by state, 2019-21,
India

% of adolescent women consuming daily food by educational attainemnt
in India, 2019-21
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Graph 4.8: Percentage of overweight and obese adolescent women by place of residence,
2019-21, India
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The table 4.4 provides valuable insights into consuming various food items by background
characteristics in India, 2019-21. These food items were in terms of consuming various food
items on a daily or weekly basis. It was converted into binary as explained in chapter 2. The
table also includes additional breakdowns based on adolescent women’ age, education level,
marital status, number of children ever born, place of residence, wealth index, sanitation

facilities, religion, ethnicity, and region.

The percentage of women taking milk or curd daily or weekly ranges vary in different age
groups from 69.5% (age 15) to 75.2% (age 19). The percentage of women with a Food Score
of 6 or more ranges from 24.4% (age 15) to 29.7% (age 19).

The percentages of overweight and obese women consuming certain food items differ based
on their background characteristics such as educational attainment [Graph 4.7], marital status,
caste, religion, region [Graph 4.6], place of residence [Graph 4.8] and household economic
status [Graph 4.5]. The adolescent women aged 15-19 years were more likely to consume the
WHO recommended food items compared to their counterpart adolescent women who belong
to lower socio-economic status. The percentage of women with higher education or above, who
eat eggs, is 56.1% compared to 42.3% for women with primary education. Other socio-
demographic characteristics like wealth index were statistically significantly associated with
types of food items consumed. The 14 percent poorest adolescent compared to about 22.5
percent richer adolescent women were consuming the aerated drinks related items in India.
Notably, the 61.7 percent women living in south region were consuming meats compared to

18.4 percent women living in north. Similarly, by the religion.

The percentage of women consuming eggs ranges from 47.1% (poorest wealth index
combined) to 58.2% among richer adolescent women in India, 2019-21. The percentage of
women consuming fish ranges from 38.2% (never married) to 46.6% (widowed). The
percentage of women consuming chicken or meat ranges from 42.0% (zero children) to 56.4%
(1 or more children). The percentage of women consuming milk or curd ranges from 39.0%
(rural) to 47.2% (urban). The percentage of women consuming dark green leafy vegetables
ranges from 88.4% (richest) to 90.4% (poorer). The percentage of women consuming fried
food ranges from 48.6% (improved sanitation) to 54.2% (unimproved sanitation). The

percentage of women consuming fish ranges from 36.9% (Hind) to 59.9% (Christian).
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Table 4.5: OR of consuming food items among overweight/obese adolescent women in India, 2019-21

takes milk or eats pulses or eats dark green

takes aerated

eats chicken or Food Score 6

curd beans leafy vegetables eats fried food drink eats eggs eats fish meat or more
Age of Adolescent
15 [Ref.] 1 1 1 1 1 1 1 1 1
16 Laz= 1.27 0.99[0.74,1.31] 1.05 1.09[0.87,1.37] 0.76*[0.62,0.94] 1.06 [0.86,1.30] 1.03[0.84,1.27] 1.16 [0.93,1.45]
[1.14,1.77] [0.90,1.81] ' oo [0.88,1.27] ' s ' e ' It ' o ' e
1.06 1.05 1.11
17 [0.86,1.30] [0.76,1.46] 1.01[0.77,1.34] [0.93.1.33] 1.15[0.93,1.43] 0.9]0.74,1.11] 1.15[0.94,1.41] 1.14]0.93,1.39] 1.12[0.90,1.39]
1.28* 0.96 1.19 0.72** -
18 [103158]  [0.68.1.34] 1.3[0.97,1.76] [0.99.1.43] 1.19[0.95,1.49] [0.59,0.89] 1.24* [1.01,1.53] 1.07 [0.87,1.32] 1.2 [0.96,1.49]
1.13 0.88 0.98 - 1.32*
19 0.90.1.42] [0.62.1.25] 0.84[0.62,1.13] [0.81.1.19] 1.170.92,1.49] 0.88[0.71,1.10] 1.17[0.94,1.46] 1.25* [1.00,1.55] [1.05.1.67]
Educational Status
No Education
[Ref ] 1 1 1 1 1 1 1 1 1
Primary 0.63 0.36* 0.79[0.40,1.57] 1.23 0.84[0.45,1.55] 0.78[0.47,1.30] 0.62[0.36,1.07] 0.69 [0.41,1.16] 0.69 [0.38,1.26]
[0.38,1.03] [0.15,0.87] ) i [0.77,1.95] ' e ) R ' e ) e ' e
0.86 0.58 1.46* -
Secondary [0.58.1.27] [0.27.1.25] 1.29[0.75,2.22] [1.02.2.09] 1.01[0.63,1.62] 1.07[0.72,1.59] 0.83[0.54,1.25] 0.67* [0.45,0.99] 0.86 [0.55,1.36]
. 0.79 0.85 1.72%* -
Higher and above [0.51,1.24] [0.36,2.00] 1.54 [0.84,2.84] [1.15,2.58] 0.94[0.56,1.58] 1.22[0.78,1.89] 0.83[0.52,1.32] 0.63*[0.41,0.99] 0.81 [0.49,1.34]
Marital Status
Never Married
[Ref] 1 1 1 1 1 1 1 1 1
. 0.87 1.04 1.01 1.42** -
Married [0.68,1.11] [0.71,1.52] 1.29[0.90,1.84] [0.82,1.26] 1.02 [0.78,1.32] [1.11,1.82] 1.02 [0.80,1.30] 1.33*[1.05,1.68] 1.08 [0.84,1.39]
Widowed 1.01 1.92 1[1.00,1.00] 4.18 3.64 [0.86,15.39] 6.45[0.65,64.28] 0.73[0.16,3.38] 1.64[0.34,8.00] 5.56*
[0.19,5.38] [0.08,48.02] T [0.80,21.80] ) R ' R ' e ) e [1.16,26.75]
Number of Children ever born
Zero [Ref.] 1 1 1 1 1 1 1 1 1
1.57* 1.09 0.98 0.42***
1+ [1.08,2.30] [0.61,1.94] 1.56 [0.86,2.85] [0.71,1.35] [0.26.0.67] 1.02 [0.70,1.47] 1.19[0.84,1.70] 1.08[0.76,1.53] 1.03[0.72,1.48]
Place of residence
Urban [Ref.] 1 1 1 1 1 1 1 1 1
0.87 0.67** 0.76*** - 0.63*** - 0.68*** 0.74***
Rural [0.75,1.01] [0.53,0.85] 0.83[0.69,1.02] [0.67,0.86] 0.83*[0.72,0.97] [0.54,0.72] 0.84*[0.73,0.96] [0.59,0.78] [0.64,0.85]

Wealth Index
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takes milk or eats pulses or eats dark green

eats fried food

takes aerated

eats eggs eats fish

eats chicken or Food Score 6

curd beans leafy vegetables drink meat or more
Poorest [Ref.] 1 1 1 1 1 1 1 1 1
1.08* 1.06 118 2 O 151%
Poorer oiies  [oorey LLTOTTLTEl o LA 133[096185] 124[096.061] L17[089153] [Coiycn  (1iipon
. 1.30% 145 1.73%% 1.39% . 2 2w 2.0
Middle [1.03,164] L-1[0731.651 LOSIOTLLSAL 1) 16981 [1.272.35] [1.09,1.79] “307[LOLL68] 11750 88]  [1.562.80]
. 1,.85% 1.32 1.08* 179w 1.60%%* 149 2 1guw 2 76w
Richer [1.44236] (0862021 “2O8LLT8l 1105161  [1.302.46] [1242.07]  [1151.94]  [L68286]  [2.043.73]
. Y 1.06 1.28* 2 D5 1.63%% . 2 L 2 91 %
Richest [1.93328] [0.68166] ~27[0841921 1101163 [1623.12] [124213) THLO3I0]  ri5ho671  [2133.99]
Religion
Hindu [Ref ] 1 1 1 1 1 1 1 1 1
. 0.85 0,55+ 0,60+ 114 . 3.3gw 2 9w 3.3 2 0g
Muslim [0711.00] [043070]  [0480.74] [098132] “24TILOALATT  1hesa03]  [1.892.64]  [2.823.92]  [L.76,2.46]
. 0.78 0.5+ 0.86 1.70%% 2 3w 1.43%
Christian 052115 [0.35087] O 73[0491091 1563197y 129[092181] 101[072143] 115,534  [165329]  [1.05.1.96]
131 . 0.78 0.51% 0.2+ . 0.35%*
Others osipos) L105L197) 053*[032088) TP o7e[odoris] (0T lioayy 088v1036095] (0200
Ethnicity
SC [Ref] 1 1 1 1 1 1 1 1 1
0.66%* 0.54%* 0.92 0534+ 0.67+* 0.64%*
ST [050088] [0.350.83] L27[08LLT 1571100 092[066129] 081[060.108] 19390721  [050091]  [0.46,0.89]
111 0.81 0.97 0,647 0,68+ 0,634+ 0715
OBC [093132] [0.61,1.09 L14[090143] 1549997 08610721031 15550761  [058080]  [053074]  [0.60,0.84]
0.96 0.82 0.85 0,635+ 0,607+ 0515+ 0,56+
None [0791.16] [0591.13] °77[060101 1575100 O99M08LI2U 1553076  [050073]  [0.42061]  [0.46,0.69]
Region
North [Ref ] 1 1 1 1 1 1 1 1 1
0.43 % 1.46 . 0 D . 7,035 16,827+ 656+ 5, 53
North East [034054] [0.982.17] TO7TIL06.233] 15559y LSTILOOLT] 561 061]  [12762218]  [5.16834]  [4.24.7.20]
0.66* 0.76 0.52%* 0.82 . 0.5
East 0ar00]  [04ei20] (045083  [060r 1y L191084167] 062%[042081] 132 [085.205] 097 [066,143 SOV
West 0.71% 0.62% 0.41 % 0.72%% 0,60+ 3.1 4,054 2 9w 168
[054094] [0.42093]  [028058]  [057.091]  [0.450.80] [2.43.400]  [3.00546]  [225382]  [123.2.28]
Central 0.68™* LS7* 1 08[0.75,156] ., 22O 062 4241099155 1927 0.99[0.77,1.28] 1.02[0.76,1.36]
[054086] [1.05237] LOBIO7SIS61 11061577 040080 12410991 [1.14203 0:99[0.77.1.28] 1.02[0.76,1.
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takes milk or eats pulses or eats dark green - takes aerated . eats chicken or Food Score 6
eats fried food - eats eggs eats fish
curd beans leafy vegetables drink meat or more
1.92%** 0.77 0.32%** 1.04 9.31%** 8.20%** 6.89*** 4.20%**
South [1502.47] [0541.10]  [0.23044]  [086126] ~02[0821271  17501156]  [6.301066]  [5.48865]  [3.27.5.41]
N 5,209 5,209 5,198 5,209 5,209 5,209 5,209 5,209 5,209
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4.5 Result from Logistic Regression
The table 4.5 shows the data on various factors related to food consumption habits and their

scores. The data on frequency of food items consumed was on 4 scale [Never, daily, weekly,
and occasionally]. The frequency of food items consumed daily or weekly was recoded as Yes

= ] otherwise No = 0.

The table show the odds ratio of adolescent women consuming specific food item. The 95%
confidence interval of the OR is presented in parenthesis. The odds of consuming milk or curd
product was significantly higher at age of 16 years [OR: 1.42, p< 0.001] compared to their
counterpart overweight/obese adolescent women aged 15 years. Similarly, the odds of
consuming pulses and beans were statistically significantly higher among 16 years age
overweight/obese adolescent women [OR: 1.27, p< 0.001] compared to their counterpart
overweight/obese aged 15 years and 17, 18 and 19 years. The values in these rows indicate the
estimated effect sizes or odds ratios for each category compared to the reference category

(usually indicated as 1 or the first category).

Overall, the table provides information on the relationship between various factors and daily
food consumption habits, allowing for comparisons between different groups or categories.
The effect sizes and confidence intervals help assess the strength and precision of the

associations. The asterisks indicate the statistical significance of the estimates.

The odds of consuming milk, curd product was higher at the age of 16 and 18 years old
overweight/obese adolescent women (OR: 1.42, p<0.01) and (OR: 1.28, p<0.05) compared to
those adolescents of aged 15 respectively. However, those who were non-vegetarian,
overweight/obese adolescent women aged 16 years were more likely to consume fish (OR:
1.24 [1.01,1.53], p<0.05) compared to those of aged 15 years old thin adolescent. The result of
logistic regression among overweight/obese adolescent women were significantly estimating
the odds of consuming food items for fried food and fish items when controlling educational
attainment. Additionally, the odds of fried food items was higher among overweight/obese
adolescent women having education with higher and above (OR: 1.72 [1.15,2.58], p<0.01).
Notably, obese/overweight secondary educated adolescent women those who eat non-
vegetarian food items on daily basis were less (OR: 0.67* [0.45,0.99], p<0.05) likely to consume
chicken or meat compared to those with illiterate. The odds of consuming pulses or beans, dark
green leafy vegetables, eggs, fish were less likely in rural than their counterpart adolescent
women residing in urban India. The household economic status and place of residence were

found to estimate its effect on consumption of the recommended daily food items in India and
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similar settings. The wealth quintile was statistically significantly associated with consumption
of the type of food items. The richer adolescent women were more likely to consume the milk
and other WHO recommended daily food items compared to those of poorest. The odds of
consuming any 6 daily food items were statistically significantly higher among richer (OR:
1.85*** [1.44,2.36], p<0.001) compared to those who were poorest in India, 2019-21. The similar
pattern were noted when it controlled for aerated drinks, eggs, fish and chicken or meat. The
Muslims (OR: 2.23*** [1.89,2.64], p<0.001) and Christian (OR: 1.70*** [1.24,2.34], p<0.001) were
more likely to consume non-vegetarian food items on daily basis compared to those who follow
Hindu religion in India, 2019-21. Similarly, the obese/overweight adolescent women from
South India were more likely to consume non-vegetarian food items on daily basis compared

to North region in India.
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Table 3.6: OR of consuming food items among overweight/obese women by place of residence combined wealth, ethnicity, and religions
in India, 2019-21

Takes milk or Eats pulses or

Eats dark green Takes aerated

Eats fried food Eats eggs

Eats fish

Eats chicken or Food Score 6 or

curd beans leafy vegetables drink meat more
Wealth Residence Combined
Urban Poorest
Ret] 1 1 1 1 1 1 1 1 1
Urban Poorer 205" () 46[0.06,343] 1.35[0.454.00] 0.74[0.38.1.46] .. =20 _ 181[0.91,3.60] 0.78[0.40.1.55] ., 2 > - 142[0.613.27]
[1.02.4.14] 0:46[0.06,343] 1.35[0.454.00] 0.74[0.38,146] 1, 15100y 1:81[091,360] 0.78[0.40,1. [1.34555 420613
. 1.46 3.99* 2 35
Urban Middle ) %0 027[0.04174] 0.98[030.247) 0.76[042.130] [y S 158[0.86290] 0.72[030,030] 5N 196 [0934.14)
Urban Richer 380 )481[0.08,3.06] 0.93[0.38,2.28] 0.73 [0.41,1.32] 3.13* [1.08,9.07] 1.87* [1.04,3.36] 0.75 [0.42,1.35] ., 2:20"" 2.62%*
[2.006.91] 0-48[008306] 0.93[0.38,228] 0.73[0.41,1.32] 3.13"[1.08,9.07] 1.87* [1.04,3.36] 0.75[0.42,1. [1.21,419]  [1.26,5.45]
. 4,375 4,80 .
Urban Richest ()" e 0.33[0.05208] 109 [045,2:65] 0.73[041130] [ o't e 148(0.83264] 0,59 [0.33,1.05] 174 [0.94,3:20] 2.26% [1.09.4.67)
Rural Poorest 1 503'91674] 0.29[0.05,1.85] 1.47 [0.58,3.73] 0.57[0.32,1.04] 1.93 [0.66,5.70] 0.76 [0.42,1.39] 0.55[0.30,1.01] 0.83 [0.44,1.58] 0.86 [0.40,1.83]
Rural Poorer 1 812'42765] 0.27[0.04,1.72] 1.21[0.49,3.00] 0.62[0.34,1.11] 2.18[0.75,6.34] 0.8 [0.44,1.44] 0.50* [0.28,0.90] 1.24 [0.67,2.31] 1.08 [0.52,2.27]
*
Rural Middle 1) o oy 03[0.05187] 086[0.35210] 0.74[041,132] 291 [LO1841] 116[0.65208] 0.65[0.36116] 173[0943.20] 164[0.79,340]
. 2 36+ 3.62*
Rural Richer 1, %97 026 [0.041.66] 0.9 [030.2.37) 057[032.1.02] [ 200\ 112[0.62201] 06[0.34108] L51[081281] 172[082,358]
. 370 . ) 0.44%
Rural Richest 1 *t)c'0 027 [0.04172] 103 [041,2.60] 052 [0.28,0.94) 3.04* [104.8.92] 086 [0.47157) o5y 10B[057.204] 156 [073,331)
Religion
Hindu [Ref] 1 1 1 1 1 1 1 1 1
. 0.79%* 0.55%+* 0.64%4* 2 50w 1,875 2,674 1,825
Muslim [067093]  [043069]  [052078] L1[096127] 1A8[L00.1401  1»%55017  [162215]  [2303.09]  [156,2.13]
. 1.04 0.49% 0.49%%* . 2. 15wk 2 78 4.08%% 2.19%%*
Cristian [072150]  [031,077]  [034073] OB85[063114] 1.477[1.062.05] 14565071 [205377]  [2935.68]  [161,2.97]
1.32 . 0.26%%* 0.14%%% 0,30 019w
Others 00y L[052182] 071[044114] 0.68%[(0.48096] 077 (050118 o0 DoNTL o DL DT
Ethnicity
SC [Ref ] 1 1 1 1 1 1 1 1 1
0,55 0.56%* . 0,615 0.67% 0.64%
ST 042072 foseosy L371088214] 0.04[073.122) 093[067.129) 075% 058097 ("B %1 Uea  rose0en
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Takes milk or Eats pulses or Eats dark green

Eats fried food

Takes aerated

Eats eggs

Eats fish

Eats chicken or Food Score 6 or

curd beans leafy vegetables drink meat more

1.06 0.75%** 0.78*** 0.70*** 0.76***
OBC [0.90,1.26] 0.85[0.64,1.13] 1.12[0.89,1.40] 0.99[0.86,1.14] 0.86 [0.72,1.03] [0.65.0.87] [0.67,0.90] [0.61,0.82] [0.65.0.89]

0.71%** 0.57%*= 0.63*** 0.47*** 0.52%**
None [0.59,0.86] 0.88[0.64,1.21] 0.99[0.77,1.26] 0.89[0.76,1.05] 0.97 [0.80,1.18] [0.49,0.67] [0.53.0.74] [0.40,0.56] [0.44.0.63]
N 5209 5209 5209 5209 5209 5209 5209 5209 5209
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4.6 Result of Interaction Models
The table 4.6 show the interaction effect between wealth status and place of residence

controlling religion and ethnicity of overweight/obese adolescent women in India, 2019-21.
The place of residence and wealth status was considered to have the interaction effect because,
the residence is the proxy of availability of preferred daily food items [availability] while, on
the other hand, wealth status triggers the accessibility of the food. The table shows that the
odds of consuming milk and curd product was significantly higher among urban poorer [OR:
2.05, p<0.05] compared to their counterpart adolescent women from urban poorest. It is
important to note that the urban richer [OR: 3.80, p< 0.001] and richest [4.37, p<0.001]
overweight/obese adolescent women were more likely to consume the milk and curd product
on daily and weekly basis compared to their counterpart women of Urban poorest. Similarly,
the obese/overweight adolescent women who reside in urban poorer, urban middle, urban richer
and urban richest were more likely to consume aerated drinks than those who are from urban
poorest. On the other hand, urban richer were more likely to consume the chicken or meat on
daily/weekly basis compared to urban poorest. The odds of rural and wealth index were found
to be statistically non-significant.

4.7 Conclusion

In conclusion, the findings of this thesis highlight the significant variations in dietary habits
and preferences among overweight or obese women in relation to different demographic
factors. The percentages of individuals consuming specific food items were observed to vary
based on factors such as age, educational level, marital status, number of children ever born,

place of residence, wealth index combined, improved sanitation, and religion.

The analysis shows the percentage of overweight or obese women who consumed milk or curd
daily or weekly ranged from 69.5% to 75.2% across different age groups. Similarly, the
consumption of eggs ranged from 42.3% to 69.3% based on the educational level, while the
intake of fish varied from 38.2% to 86.9% depending on marital status. The number of children
ever born also influenced dietary choices, with chicken or meat consumption ranging from

26.6% to 56.4%.

Furthermore, variations in dietary preferences were observed between urban and rural areas,
with milk or curd consumption ranging from 69.6% to 79.2%. The wealth index combined had
an impact on the consumption of dark green leafy vegetables, with percentages varying from
86.9% to 92.3% across different wealth categories. The type of sanitation also played a role, as

the consumption of fried food ranged from 43.5% to 54.2% based on the sanitation facilities.
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Lastly, religion influenced dietary choices, with the percentage of overweight or obese women

consuming fish ranging from 36.9% to 69.9% across different religious groups.

These findings highlight the importance of considering various demographic factors when
examining dietary habits among overweight or obese women. Understanding these variations
can help develop targeted interventions and policies to address the nutritional needs of specific
population subgroups, ultimately promoting healthier lifestyles and reducing the prevalence of
overweight and obesity. Further research and longitudinal studies are warranted to explore the
underlying factors contributing to these variations and to assess the effectiveness of

interventions aimed at improving dietary behaviours.
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Chapter 5: Conclusion

5.1 Introduction
The double burden of malnutrition refers to the coexistence of undernutrition and overnutrition

within the same population, household, or individual. This means that while some segments of
the population suffer from hunger and insufficient nutrient intake, others experience excessive
calorie consumption and a rise in obesity and diet-related chronic diseases. This dual burden
poses a complex public health challenge that affects low-, middle-, and high-income countries
alike.

The prevalence of the double burden of malnutrition has escalated rapidly, particularly in low-
and middle-income countries undergoing nutrition transitions. These transitions are
characterized by shifts in dietary patterns, lifestyle changes, and urbanization. As societies
become more affluent, there is an increase in the consumption of processed and energy-dense
foods, accompanied by reduced physical activity levels. As shown in this thesis,

the double burden of malnutrition perpetuates a vicious cycle of poverty and ill-health.
Undernourished individuals are less likely to reach their full potential, leading to reduced
productivity and diminished human capital. On the other hand, obesity-related health
conditions impose a substantial economic burden on healthcare systems and can further push

families into poverty due to high medical costs and reduced work capacity.

5.2 Conclusion
The double burden of malnutrition among adolescent women in India is a complex issue that

requires urgent attention and targeted interventions. This thesis has shed light on the
multifaceted nature of the problem, highlighting the coexistence of undernutrition and
overweight/obesity among this vulnerable population group. The findings presented here have
underscored the need for a comprehensive and integrated approach to address the double
burden of malnutrition, taking into account the underlying determinants and socio-cultural

factors that contribute to this phenomenon.

One of the key findings of this research is the persistence of undernutrition among adolescent
women in India. Despite progress in reducing overall rates of undernutrition in the country, the
prevalence of underweight, and micronutrient deficiencies remains alarmingly high among this
specific population group. This underscores the importance of investing in nutrition-specific

interventions, such as improving access to nutritious food. Additionally, addressing the
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underlying causes of undernutrition, such as poverty, inadequate healthcare, and lack of

education, is crucial for sustained progress in reducing undernutrition among adolescent girls.

The rising prevalence of overweight and obesity among adolescent women in India is another
important finding of this study. Increased consumption of processed and energy-dense foods
has been attributed to rapid urbanization, sedentary lifestyles, and the nutrition transition. This
has resulted in excessive weight gain and associated health risks. It is critical to put into place
strategies that will encourage healthy eating, boost physical activity levels, and guard against
the onset of overweight and obesity in this vulnerable population. To create an environment
that supports healthy decisions and active lifestyles, collaboration is needed across a number

of sectors, including health, education, agriculture, and urban planning.

Furthermore, this research has highlighted the interconnectedness between undernutrition and
overweight/obesity among adolescent girls in India. The coexistence of these two forms of
malnutrition within the same individual or community presents a significant challenge for
policy and programmatic interventions. Traditional approaches that solely focus on addressing
undernutrition or overweight/obesity in isolation are insufficient. Instead, there is a need for
integrated interventions that address the underlying determinants and root causes of both forms
of malnutrition, recognizing the complex interactions between socioeconomic factors, cultural
practices, and individual behaviours.

5.3 Discussion

The results of the current study showed that the majority of adolescent females were double
malnourished. In contrast, Gupta et al. recently conducted a similar study in North India and
found that the prevalence was relatively lower (47.0%), with proportions of underweight and
overweight/obese adolescent females being 30.3% and 10.4%, respectively(30). When the
proportions of underweight and overweight adolescent females were separately examined, the
proportion of underweight individuals (47.0%) was found to be higher. Another study that was
done in India at 10 different locations found that there were 27.1% of underweight adolescents
and 8.5% of overweight adolescents(31). Additionally, Singh et al. found that in Manipur, the
percentages of underweight and overweight adolescents were, respectively, 28.3% and
5.1%(32). Additionally, the proportions of underweight and overweight individuals revealed in
the current study were significantly higher when compared to those found in studies carried
out in other nations. The prevalence of obesity and overweight, however, was in some ways
quite comparable to those found in earlier studies carried out in other regions of India.

Additionally, a study by Vohra et al. in a district adjacent to the current study settings found
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that obesity and overweight affected 3.1% and 1.2% of school-aged adolescents,
respectively(33). Different methods, tools, and criteria (such as WHO BMI standards,
Khadilkar's BMI cutoff, and International Obesity Task Force cutoff) have been used for the
assessment purpose, which may account for the large variation in prevalence. Additionally, the
differences in the study population's baseline characteristics across various study contexts,
which previously varied from region to region and nation to nation, may also play a significant

intervening role(34).

In the current study, women in wealthy and more educated groups had a lower risk of being
underweight than girls in poorer and less educated groups. The ability of educated, higher caste,
wealthy, and urban groups to eat in accordance with needs and their greater accessibility toward
food intake as and when required, leading to better nutritional status, is indirectly reflected in
this. Associations with age groups, however, are also a factor in nutritional status. Generally
speaking, there are a variety of multifaceted causes for both under- and overnutrition that are
frequently connected to one another and serve as intermediaries. Adolescents in the current
study who did not identify as Hindu were more likely to be overweight and obese than Hindu
women. However, no prior studies had reported any such findings. Additionally, women who
fell into the general category were less likely to gain weight. The different dietary and lifestyle
patterns of the individuals and families in typical Indian settings, which used to vary with
religion and caste, could be used to explain this biosocial predisposition. When data were
analysed in relation to socioeconomic status, those who belonged to economically wealthy
groups had a preponderance of 30 times greater odds of becoming obese and about 12 times
greater odds of becoming overweight. Similar results were reported in earlier Indian
studies(33). Additionally, adolescents who lived in urban areas had a comparatively higher
likelihood of becoming overweight or obese. This finding may be explained by the fact that
families from higher socioeconomic status have a bit more access and freedom to select and
consume contemporary food items as they please. Additionally, in line with the finding that
there is a correlation between socioeconomic status and a higher likelihood of being overweight
or obese, it was discovered that adolescents who belonged to a relatively higher income group
and had a job were more likely to have an increased abnormal BMI for age. Additionally, those
who reside in urban areas consume processed food more frequently and at a higher rate than
those who do not, which increases the risk of adolescent obesity. Higher education has been
linked to a higher likelihood for adolescents to become overweight or obese(33). Despite

having comparatively more knowledge about the risks associated with being overweight, this
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inadvertently demonstrates inadequate concern for the significance of nutrition and its effects
on health. The findings are consistent with those of earlier studies(33). Regular consumption
of carbonated drinks with a lot of sugar increases the risk of becoming overweight because
these soft drinks also contain a lot of extra calories. According to the results of the current
study, consuming these readily available local street foods frequently is directly linked to both
a lower risk of becoming overweight and an increase in the likelihood of becoming
underweight. However, despite being less dangerous than traditional junk food, consumption
of these foods was found to have a profound impact on normal dietary patterns, which in turn
had an impact on reducing BMI by removing both quantity and frequency of typical nutritious

household foods from adolescents' diets.

5.4 Limitations of the study
e [Lack of control over data collection as the data is collected from NFHS 5.

e NFHS surveys are conducted periodically, and the data used in secondary research may
not reflect the most recent situation. Changes in socioeconomic conditions, health
policies, and demographic trends may occur between survey rounds, affecting the

accuracy and relevance of the data for addressing current issues.

5.5 Recommendation
e To effectively tackle the double burden of malnutrition among adolescent women in

India, a multi-sectoral and multi-stakeholder approach is essential and the data can be
used to inform policy and planning efforts aimed at reducing the double burden of
malnutrition among women in India.

e Government agencies, civil society organizations, academic institutions, and
international partners must collaborate to develop evidence-based policies, programs,
and interventions that prioritize the nutritional needs of adolescent girls. This includes
investing in nutrition-sensitive sectors, such as agriculture, education, and women's
empowerment, to address the underlying determinants of malnutrition.

e Empowering adolescent girls through education and skill development is critical for
breaking the intergenerational cycle of malnutrition.

e Education not only provides knowledge and awareness about nutrition and health but
also enhances the socio-economic opportunities for girls, enabling them to make

informed choices and improve their own and their families' well-being.
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Engaging communities and fostering behaviour change through culturally appropriate
and gender-sensitive interventions can contribute to sustainable improvements in

nutrition outcomes among adolescent girls.
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