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ABSTRACT
Objective  To examine the socioeconomic inequalities 
in overweight-obesity and their changes in two decades, 
among young adult women aged 18–29 years in Nepal.
Design  Cross-sectional study based on Demographic and 
Health Surveys conducted in 2001 and 2022.
Setting  Nepal.
Participants  Data of young adult women aged 18–29 
years were included for the study.
Outcome measures  Socioeconomic inequalities in 
education, occupation and household wealth were 
analysed through regression-based inequality indices: the 
Relative Index of Inequality, the Slope Index of Inequality 
and the Concentration Index. A concentration curve was 
constructed to evaluate whether overweight-obesity 
skewed towards poverty or wealth.
Results  We found an increase in the prevalence of 
overweight-obesity prevalence between 2001 (3.99%) and 
2022 (15.45%), mostly in the oldest group (25–29 years), 
and among Janajati and rural residents. Socioeconomic 
gradients favoured wealthier, educated and employed 
women. A downward shift in wealth status was initially 
associated with a lower prevalence of overweight and 
obesity among women, but over time, it became linked to 
a higher prevalence.
Conclusions  The social gradient of overweight-obesity 
from 2001 to 2022 favoured women with higher 
socioeconomic status, and this shows a decreasing trend.

INTRODUCTION
According to the WHO, obesity is considered 
a ‘global epidemic,’ with a significant and 
steady increase in overweight and obesity 
prevalence.1 Overweight and obesity have 
been estimated to contribute to 16% of the 
global burden of disease.2 The prevalence 
of obesity has nearly doubled worldwide and 
tripled in low- and middle-income countries 
(LMICs) over the past three decades.3 4 This 
global epidemic reflects significant changes 
in behavioural patterns in LMICs such as 
the adoption of Western lifestyles character-
ised by high caloric intake and a sedentary 
lifestyle.5 This has led to a double-disease 
burden, with increasing obesity rates and 

the prevalence of other non-communicable 
diseases (NCDs) in addition to the high prev-
alence of communicable diseases.6 WHO 
has highlighted that this rising trend poses 
an imminent global threat, associated with 
health risks and deaths.7 8

While obesity was once a primary concern 
among middle-aged adults, there is now a 
rising trend among adolescents and young 
adults due to economic progress and indus-
trialisation.9 Young adulthood is a crucial 
phase during which significant lifestyle chal-
lenges and role changes are faced, leading 
to stress and ultimately increased risk of 
weight gain. Most importantly, the health 
risks stemming from habits formed during 
this period of life can persist into adult-
hood and beyond.10–13 A systematic review 
indicates that in LMICs, the prevalence of 
overweight and obesity among young adults 
is approximately 12% and 29%, respec-
tively.14 This problem has affected both 
urban and rural areas in Sub-Saharan Africa 
and South Asia, including Nepal, where 
a rapid increase has been observed.15–18 
In 2014, WHO reported overweight and 
obesity prevalence in Nepal at 16.7% and 
2.9%, respectively.3 Various studies in Nepal 
among young adults have also shown high 
rates of overweight and obesity.15–17 This is 
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concerning, especially for an LMIC like Nepal, where 
undernutrition remains a persistent issue, but preven-
tive measures are lacking.19

Understanding the socioeconomic variations in NCDs 
has been challenging due to multifactorial causes and 
long latency periods. Previous studies show socioeco-
nomic variations in overweight and obesity among young 
adults in European nations over time. Initially, high 
socioeconomic status (SES) was linked to overweight and 
obesity, but this trend gradually shifted to higher risk of 
obesity and overweight among those with lower SES.20 
This changing pattern of socioeconomic differences, 
previously observed in high-income countries (HICs), is 
now extending to LMICs as well.21 An increase in the coun-
try’s gross domestic product has been positively linked 
to a rapid rise in overweight prevalence among lower-
income groups due to decreased income inequality.22 
While most of the LMICs, including India, Bangladesh 
and Sub-Saharan Africa, are still in the earlier phase of 
socioeconomic pattern with positive relation between 
SES and overweight/obesity,23–26 a recent cross-sectional 
study from Nepal also showed positive association of over-
weight/obesity with SES indicators such as income and 
education.27

Evidence shows that women have a higher likelihood 
of being overweight or obese due to various reasons 
like physiological or hormonal responses, pregnancy-
related weight gain, changes in diet, decreased physical 
activity, depression, etc.28 The upward trend of over-
weight and obesity in LMICs has been observed more 
rapidly in rural areas.18 With the change in technology 
and lifestyle, the problem has been on the rise among 
adults with low SES. In 10 out of 37 LMICs, lower SES 
was associated with increasing overweight prevalence. 
This increasing rate of obesity among low SES groups 
has significant implications for the distribution of 
health inequalities.29

In Nepal, there is still a lack of sufficient evidence to 
explain the trends of the pattern of socioeconomic differ-
entials in overweight and obesity, especially among young 
adults. Most of the studies assessed the socioeconomic 
factors associated with overweight/obesity during a partic-
ular period,18 30–33 and another study assessing the socio-
economic inequality focused only on a specific year and 
among reproductive age group women.34 None of these 
studies from Nepal have particularly studied the trend in 
the young adult group. Our study provided information 
on the changes in overweight and obesity in a two-decade 
period and the pattern of socioeconomic differences 
observed among young women specifically. Therefore, 
this study aims to evaluate the socioeconomic inequalities 
in overweight and obesity among young adult women in 
Nepal in two time points over two decades (2001–2022). 
SES is studied in terms of education, occupation and 
wealth. We presume that overweight and obesity have 
increased among low SES women in two decades, similar 
to the high-income nations.

METHODS
This study used national-level cross-sectional datasets from 
the Demographic and Health Survey (DHS), comparing 
data from 2001 with the latest survey in 2022 to identify 
the changes in socioeconomic inequalities over these two 
decades.

Demographic and Health Surveys
DHSs, conducted every 5 years in LMICs, provide crucial 
demographic and health indicators35 conducted among 
children and adult population. We used data from Nepal’s 
DHSs, which were conducted under the control of the 
Ministry of Health and Population, Nepal. DHS employed 
a multistage stratified cluster sampling technique using 
a probability proportional to the size of the population. 
House-to-house structured interviews were conducted 
among the sampled population aged 15–49 years. In 
the 2001 survey, there were 8726 women and 2261 men 
participants,36 while in the 2022 survey, 14 845 women 
and 4913 men were interviewed.37 We extracted data 
for young adult women from the DHSs. The definition 
of youth or young adult varies across different contexts 
and studies,14 38 ranging 16–30 years or even 18–25 years, 
depending on the human development and sociological, 
occupational, sexual and/or emotional indices.14 For 
this study, we considered a young adult as a person aged 
18–29 years, recognising that this age group faces distinct 
developmental challenges and significant health issues. 
We analysed the data of women only for comparability, 
since there were no men’s data in the 2001 survey. Alto-
gether, there were 6204 women aged 18–29 years in the 
two surveys, 3352 from the 2001 survey and 2852 from the 
2022 survey.

Measurement of variables
Overweight and obesity
Overweight and obesity are the outcome variables for 
this study. These were assessed using Body Mass Index 
(BMI), which was measured as the ratio of weight (kg) 
and the square of height (m2). Weight was measured 
using calibrated Seca scales (model number SECA874U), 
and height was measured with a ShorrBoard measuring 
board by trained enumerators. For flagged cases, height 
and weight measurements were repeated to ensure accu-
racy.37 Overweight and obesity are categorised based on 
the WHO classification39: overweight (BMI ≥25 kg/m2 
and <30.0 kg/m2) and obesity (BMI ≥30.0 kg/m2). In 
this study, we defined overweight or obesity as a binary 
response variable with BMI ≥25 kg/m2 versus all others 
for performing regression analysis. We merged over-
weight and obesity into a single outcome to prevent low 
cell values during analysis.

Wealth index
The wealth index, a composite measure of a household’s 
cumulative living standard,40 was calculated in the DHS 
dataset by using principal component analysis of the 
components, which included household ownership of 
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selected assets like televisions, bicycles, etc; housing char-
acteristics like construction materials and types of water 
access and sanitation facilities. The wealth index was cate-
gorised into five wealth quintiles (richest, richer, middle, 
poorer and poorest).

Education
In the original dataset, highest educational level was cate-
gorised into no education and/or preschool, primary, 
secondary and higher, which was used in our analysis.

Occupation
Occupation was originally classified into not working, 
professional/technical/managerial, clerical, sales and 
service, skilled manual, unskilled manual, agriculture and 
others. We merged these categories and reclassified them 
into not working, manual work and non-manual work for 
analysis.41

Sociodemographic characteristics
Sociodemographic characteristics of the participants 
assessed were age in years (<20, 20–24, 25–29), marital 
status (never married, married/living together, widow/
divorced), ethnicity (Brahmin/Chhetri, Janajati, others), 
place of residence (urban, rural), and ecological zone 
(mountain, hill, terai).

Statistical analysis
The analysis was performed in SPSS V.29.0.1.0 (171) and 
STATA V.17.0. We weighted the data using individual 
sampling weights which were provided for the primary 
sampling unit by the DHS programme within the dataset. 
This was done to make the data representative of the study 
population and to adjust for variations in the probability 
of sample selection.42 The missing values were already 
imputed as necessary before releasing the data by the 
DHS programme. The descriptive results were calculated 
and presented as weighted frequency and percentage for 
the categorical variables and mean and SD for the contin-
uous variables.

Socioeconomic inequalities were assessed based on 
education, occupation and wealth quintile.24 34 43 44

We executed the ‘svy’ command in STATA to consider 
complex sampling designs and the sampling weights 
in the regression analysis. Regression-based inequality 
indices were calculated using generalised linear models 
with logit function to study the socioeconomic inequal-
ities in overweight-obesity. The regression models for 
the outcome were calculated against the relative rank 
of each of the socioeconomic indicators, which ranged 
from 0 to 1. The inequality indices used were the Rela-
tive Index of Inequality (RII), Slope Index of Inequality 
(SII), concentration curves and concentration indices. 
SII captures the absolute difference in overweight-obesity 
between the socioeconomically deprived and advantaged, 
whereas RII represents the proportionate difference in 
overweight-obesity across the distribution of socioeco-
nomic position.45 The regression models were adjusted 
for residence, ethnicity, education and occupation for 

wealth-related inequality; residence, ethnicity, occupa-
tion and wealth quintile for educational inequality and 
residence, ethnicity, education and wealth quintile for 
occupation-related inequality. We calculated concentra-
tion indices and generated concentration curves to assess 
the presence of socioeconomic inequality and deter-
mine whether overweight-obesity is more pronounced 
among the poor or rich.46 However, the concentration 
curve was presented only for 2022 due to very low preva-
lence of overweight-obesity among young women in 2001 
data. The concentration curve illustrates the cumulative 
proportion of the population based on socioeconomic 
indicators on the horizontal axis and the cumulative 
proportion of overweight-obesity on the vertical axis. 
The concentration index quantifies the degree of socio-
economic inequality and is twice the area between the 
concentration curve and the 45-degree line of equality. It 
ranges from –1 to +1, with zero indicating no inequality, a 
negative value indicating concentration towards the poor 
and a positive value indicating concentration towards the 
rich.

Patient and public involvement
Being the study based on secondary data, there was no 
involvement of patient and public in the design, conduct, 
reporting and dissemination of the study results.

RESULTS
A total of 6204 young women were studied in this study 
from two surveys conducted in 2001 and 2022. Table  1 
presents the distribution of sociodemographic charac-
teristics of the study participants by the survey years. The 
mean age of the women was comparable in both surveys 
with an average age of 23.72 years in 2001 and 23.27 
years in 2022. In 2001, the highest proportion of women 
(44.00%) was aged in the age group of 25–29 years, while 
in 2022, the highest proportion (43.09%) was in the age 
group of 20–24 years. A significant proportion of the 
participants belonged to the ‘Janajati’ ethnic group, more 
than a quarter, and resided in the Terai region in both 
surveys. In 2001, 90.35% lived in rural areas, which was 
surpassed by urban dwellers in 2022 (68.83%). Nearly all 
women (98.05%) were married or living together with a 
partner in 2001, whereas this figure decreased to 70.51% 
in 2022. The average years of schooling showed a sharp 
increase, going from 2.29 (SD: 3.54) years in 2001 to 8.38 
(SD: 4.33) years in 2022. In 2001, nearly two-thirds of the 
participants (63.34%) had no education or preschool 
education, which sharply declined to 9.61% in 2022. 
The secondary education became dominant in 2022 
(54.63%). The majority of the women were engaged in 
manual work in both years, and the proportion of those 
doing non-manual work increased suddenly from 5.29% 
to 16.44% during the study period. In 2001, 21.40% of 
the participants belonged to the poorest wealth quin-
tile, which decreased to 17.15% in 2022. Conversely, the 
proportion of those in the richer groups increased from 
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19.69% in 2001 to 21.29% in 2022. This proportional 
increase was also observed in the richest and the middle 
wealth quintile groups.

Table 2 illustrates the prevalence of overweight-obesity 
among women by sociodemographic characteristics in 
the 2001 and 2022 surveys as well as the percentage differ-
ence between the two surveys. In 2001, the prevalence of 
overweight-obesity was 3.99%, and it surged to 19.44% in 
2022, marking a substantial average increase of 15.45%. 
The table also presented a marked difference between 
the age cohorts in the magnitude of the increase in 
overweight-obesity prevalence, with the smallest increase 
observed in the youngest cohort (15–19 years), at 4.99%, 
and the largest increase occurring in the oldest cohort 
(25–29 years), which rose by over five-fold.

Similarly, we found the highest increase in the preva-
lence of overweight-obesity among the Janajati ethnic 
group, with a 16.51% rise, while rural residents experi-
enced a 13.07% increase. In addition, the residents from 
the hill region had the highest increase in the prevalence 
of overweight-obesity (18.32% rise) followed by Terai resi-
dents (13.77% increase). Conversely, the married or living 
together groups showed a sudden (18.80%) increase in 
prevalence during the same period.

The prevalence of overweight-obesity was remarkably 
increased among the richer (24.05% increase) and the 
middle-income groups (15.83% increase). In contrast, 
the poorest group experienced the smallest increase, at 
10.05%, between 2001 and 2022. In terms of education, 
the most substantial upswing in overweight-obesity prev-
alence, at 16.70%, was among individuals with primary 
education. There was only a slight difference in the prev-
alence of overweight-obesity among non-manual workers, 
while manual workers had a notable 15.60% increase.

Socioeconomic differences among women were assessed 
based on wealth quintile, level of education and occupa-
tion. The crude and adjusted estimates showed that the 
overweight-obesity rate is more pronounced among indi-
viduals in the top level of wealth distribution (table 3). In 
2001, the adjusted RII estimates showed that overweight-
obesity was 75% lower among women belonging to the 
bottom of the wealth distribution compared with those at 
the top. By 2022, this percentage had decreased to 62%. 
This change in the RIIs from 2001 to 2022 indicated a 
decrease in wealth-related socioeconomic inequality in 
overweight-obesity. A similar pattern was depicted for 
both education and occupation. In 2001, the RII esti-
mates were significant in almost all the adjusted models 
for wealth quintile and education, but not for occupa-
tion. Whereas, in the 2022 survey, the RII estimates were 
significant in the adjusted model for wealth quintile and 
occupation but not for education, which is worth noting.

Transitioning from the richest to the poorest wealth 
group was associated with an estimated 84 fewer cases 
of overweight-obesity per 1000 population in 2022 when 
adjusted for education, occupation, place of residence 
and ethnicity (table  4). This difference between the 
richest and the poorest wealth group was lower compared 

Table 1  Sociodemographic characteristics of the young 
women in 2001 and 2022 (socioeconomic inequalities in 
overweight and obesity among young adult women in Nepal 
between 2001 and 2022)

Sociodemographic 
characteristics

2001 2022

N (%) N (%)

n=3352 n=2852

Age group (in years)

 �15–19 424 (12.66) 486 (17.04)

 �20–24 1453 (43.35) 1229 (43.09)

 �25–29 1475 (44.00) 1137 (39.87)

 �Mean (SD) age 23.72 (3.30) 23.27 (3.40)

Ethnicity

 �Brahmin/Chhetri 1095 (32.68) 778 (27.28)

 �Janajati 1143 (34.10) 1036 (36.33)

 �Others* 1114 (33.23) 1038 (36.40)

Place of residence

 �Urban 323 (9.65) 1963 (68.83)

 �Rural 3028 (90.35) 889 (31.17)

Ecological zone

 �Mountain 221 (6.60) 132 (4.63)

 �Hill 1378 (41.11) 1117 (39.17)

 �Terai 1753 (52.29) 1603 (56.21)

Current marital status

 �Never married – 812 (28.47)

 �Married/living 
together

3286 (98.05) 2011 (70.51)

 �Widow/divorced/
separated

65 (1.95) 29 (1.02)

Education

 �No education/
preschool

2123 (63.34) 274 (9.61)

 �Primary 557 (16.61) 844 (29.59)

 �Secondary 612 (18.25) 1558 (54.63)

 �Higher 60 (1.80) 176 (6.17)

 �Mean (SD) years of 
schooling

2.29 (3.54) 8.38 (4.33)

Occupation

 �Not working 694 (20.71) 962 (33.73)

 �Manual work 2479 (74.00) 1421 (49.82)

 �Non-manual work 177 (5.29) 469 (16.44)

Wealth quintile

 �Richest 675 (20.14) 614 (21.53)

 �Richer 660 (19.69) 607 (21.29)

 �Middle 637 (19.01) 600 (21.04)

 �Poorer 662 (19.75) 542 (19.00)

 �Poorest 717 (21.40) 489 (17.15)

*Others include Muslim, Dalit, Madhesi, etc.
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with that in 2001, which shows a decrease in socioeco-
nomic gradients. All the adjusted models were significant 
in 2022 but mostly insignificant in 2001.

Figure  1 presents the concentration curve to show 
the inequality in overweight-obesity among women in 
2022 based on the wealth quintile. The figure shows the 

curve lying below the equity line, which indicates that 
the overweight-obesity is more concentrated towards the 
wealthier groups.

A similar interpretation can be done from the Concen-
tration Index based on the wealth quintile, which is signif-
icant and positive (0.16, 95% CI: 0.11 to 0.20) showing the 

Table 2  Changes in per cent of overweight-obesity among young women by sociodemographic characteristics between 2001 
and 2022 (socioeconomic inequalities in overweight and obesity among young adult women in Nepal between 2001 and 2022)

Sociodemographic characteristics

Overweight-obesity

Per cent difference
between two surveys

2001 2022

N (%) N (%)

n=3346* n=2824*

Overall overweight-obesity 134 (3.99) 549 (19.44) 15.45

Age-group (in years)

 �15–19 6 (1.43) 31 (6.42) 4.99

 �20–24 44 (3.03) 175 (14.44) 11.41

 �25–29 84 (5.63) 343 (30.38) 24.75

Ethnicity

 �Brahmin/Chhetri 38 (3.47) 137 (17.70) 14.23

 �Janajati 78 (6.84) 241 (23.35) 16.51

 �Others 18 (1.62) 171 (16.80) 15.27

Place of residence

 �Urban 47 (14.60) 408 (21.02) 6.42

 �Rural 87 (2.88) 141 (15.95) 13.07

Ecological zone

 �Mountain 8 (3.64) 20 (15.04) 11.86

 �Hill 65 (4.73) 257 (23.05) 18.32

 �Terai 61 (3.48) 272 (17.25) 13.77

Current marital status

 �Never married – 83 (10.34) 10.34

 �Married/living together 133 (4.05) 455 (22.85) 18.80

 �Widow/divorced/separated 1 (1.54) 10 (33.33) 31.79

Wealth quintile

 �Richest 81 (12.05) 147 (24.30) 12.25

 �Richer 14 (2.12) 157 (26.17) 24.05

 �Middle 12 (1.88) 105 (17.71) 15.83

 �Poorer 15 (2.27) 81 (15.08) 12.81

 �Poorest 12 (1.68) 57 (11.73) 10.05

Education

 �No education/preschool 33 (1.56) 33 (12.04) 10.48

 �Primary 30 (5.39) 184 (22.09) 16.70

 �Secondary and above 71 (10.58) 331 (19.28) 8.70

Occupation

 �Not working 44 (6.35) 171 (18.02) 11.67

 �Manual work 60 (2.42) 255 (18.02) 15.60

 �Non-manual work 30 (17.05) 123 (26.74) 9.69

*Total number of BMIs assessed.
BMI, body mass index.
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overweight-obesity pro-rich (table 5). In the 2001 survey, 
all the indices were found positive, showing concentra-
tion towards wealthier, educated and employed groups, 
whereas the indices were found negative in 2022 for 

education and occupation. This shows a higher concen-
tration of overweight-obesity among less educated and 
not working groups in 2022.

DISCUSSION
To our knowledge, this is the first study examining the 
socioeconomic differences in overweight-obesity among 
young women in Nepal over a two-decade period. This 
study showed a remarkable increase in the prevalence of 
overweight-obesity between 2001 and 2022, particularly 
in the age cohort of 25–29 years, residents of hilly regions, 
married women and the wealthier group. This may be 
the first signal of a changing trend similar to what has 
already been seen in HICs.21 The gap between the highest 
and lowest SES has narrowed in 2022, revealing that 
overweight-obesity tends to deviate towards less wealthy, 
less educated and unemployed young women.

We found major changes in the sociodemographic 
profile of young women during the 20-year study period. 
A general increase in wealth was reflected by a decrease 
in the proportion of individuals in the poorest groups 
and an increase in the proportion of wealthier groups. 
The mean years of schooling also showed a rapid increase 
with a sharp decrease in the proportion of uneducated/
preschool groups. This indicates an improved popula-
tion level of education among young women. Similarly, a 
noticeable increase in the percentage of women engaged 
in non-manual work reflects a rise in sedentary work 
within the population leading to a large change in energy 
expenditure in daily life. A sharp increase in the preva-
lence of overweight-obesity between 2001 and 2022 was 
noted in our study, consistent with other studies among 
adults.29 47 The Janajati group and the rural dwellers 
exhibited a rapid upsurge in the prevalence during the 
same period. This trend aligns with another study which 
depicted shrinking rural-urban differences in overweight 

Table 3  Relative socioeconomic inequalities in overweight-
obesity among women in 2001 and 2022 (socioeconomic 
inequalities in overweight and obesity among young women 
in Nepal between 2001 and 2022)

Socioeconomic 
indicators

Relative index of inequality (RII)

2001 2022

Wealth quintile

 �Crude 0.05 (0.02–0.12) 0.38 (0.26–0.54)

 �Adjusted model* 0.25 (0.07–0.86) 0.38 (0.25–0.57)

Education

 �Crude 0.04 (0.02–0.09) 0.93 (0.65–1.32)

 �Adjusted model† 0.10 (0.03–0.29) 1.58 (0.99–2.52)

Occupation

 �Crude 0.69 (0.13–3.53) 0.63 (0.44–0.91)

 �Adjusted model‡ 0.50 (0.20–1.25) 0.66 (0.48–0.90)

*Adjusted for education, occupation, place of residence and
ethnicity.
†Adjusted for wealth quintile, occupation, place of residence and
ethnicity.
‡Adjusted for wealth quintile, education, place of residence and
ethnicity.

Table 4  Absolute socioeconomic inequalities in 
overweight-obesity among women in 2001 and 2022 
(Socioeconomic inequalities in overweight and obesity 
among young women in Nepal between 2001 and 2022)

Socioeconomic 
indicators

Absolute inequality (SII)

2001 2022

Wealth quintile

 �Adjusted model* 0.98 (0.96–1.01) 0.84 (0.79–0.90)

Education

 �Crude 0.87 (0.83–0.91) 0.99 (0.92–1.06)

 �Adjusted model† 0.93 (0.88–0.99) 0.66 (0.52–0.85)

Occupation

 �Crude 0.99 (0.97–1.02) 0.92 (0.87–0.98)

 �Adjusted for 
education

0.98 (0.94–1.02) 0.92 (0.87–0.98)

 �Adjusted for 
wealth quintile

0.97 (0.93–1.01) 0.92 (0.86–0.98)

 �Adjusted for 
residence and 
ethnicity

0.98 (0.95–1.01) 0.92 (0.86–0.98)

*Adjusted for education, occupation, place of residence and
ethnicity.
†Adjusted for wealth quintile, education, place of residence, and
ethnicity.
SII, Slope Index of Inequality.

Figure 1  Concentration curve for overweight-obesity among 
women according to wealth quintile in 2022 (socioeconomic 
inequalities in overweight and obesity among young adults in 
Nepal, 2023).
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in many LMICs.28 We also found a substantial increase in 
overweight-obesity prevalence among married or cohab-
iting individuals and those with primary education. This 
increasing prevalence of overweight-obesity among those 
with primary education and rural residence between 2001 
and 2022 probably signifies a potential gradual shift of 
overweight/obesity prevalence towards the lower SES 
group.

Regarding socioeconomic differences in overweight 
and obesity, cross-national comparisons in 37 developing 
countries found positive associations between higher SES 
and overweight prevalence among women in 27 devel-
oping countries.26 In line with this, our study also found 
a rapid increase in the proportion of overweight-obesity 
from 2001 to 2022 among wealthier and middle-income 
groups, and the smallest increase was seen among the 
poorest group. The overweight-obesity was consistently 
higher among the wealthier groups compared with the 
lower ones, in line with general trends among univer-
sity students in LMICs.48 The similar pattern is seen in 
most of the developing countries including Nepal, in 
which obesity was found to be positively associated with 
income/wealth in adults.21 27 However, this contrasts with 
studies among adults in HICs like Australia, USA and 
England,49–51 where lower socioeconomic groups are at an 
increased risk of obesity and its complications. Most of the 
LMICs exhibit a pattern of overweight-obesity being more 
prevalent among wealthier groups of women,52 53 since 
these groups often have greater access to food, especially 
high-fat and high-calorie diets and tend to engage in less 
physical activity due to sedentary lifestyles,12 13 53 54 contrib-
uting to an increased risk for overweight and obesity. In 
our study, overweight-obesity was found higher among the 
most educated groups compared with the less educated 
ones in both the 2001 and 2022 surveys. In other words, 
overweight-obesity was found to be reduced with the shift 
from the most educated group to the least. This is similar 
to the other studies conducted in Bangladesh and Ethi-
opia which found that educated women had a higher prev-
alence of overweight and obesity.23 52 A systematic review 
of the studies in developing countries depicted education 
as a SES indicator highlighting that educated groups of 
adults were more likely to be obese compared with less 
educated ones.21 The similar positive association between 
education and overweight/obesity is also found in a study 
in Nepal.27 This might be explained by an increased 

likelihood of performing a sedentary job by educated 
persons55 which increases the risk for overweight and 
obesity. Moreover, another study found linkage between 
overweight and decreased physical activity, such as lack 
of exercise, oversleeping, etc, among young adults.54 This 
might also be attributed to a positive relation between 
higher wealth index or income and education.56 57

Socioeconomic differences were found to be more 
prominent among wealthier groups as compared with 
the poorer groups. An earlier study among women in 
middle-income countries showed that education modi-
fies the association of wealth with obesity.58 There-
fore, we controlled for education and other variables 
such as ethnicity and place of residence in the regres-
sion models to minimise their confounding bias. The 
adjusted difference decreased during the 20 years and 
remained significant even after adjusting for factors such 
as place of residence, ethnicity, education and occupa-
tion. This reduction in socioeconomic differences might 
be attributed to increasing prevalence of overweight/
obesity even among the rural residents and middle-
income and less educated groups. This might have 
resembled the picture of HICs depicting socioeconomic 
differences favouring high SES earlier and gradually 
deviating towards low SES.20 Furthermore, transitioning 
from the top to the bottom quintile of wealth was associ-
ated with a decreased prevalence of overweight-obesity, 
highlighting a growing issue among young women with 
higher SES. The concentration curve of the 2022 survey 
showed a higher prevalence of overweight-obesity among 
the upper wealth quintile groups. Both the concentra-
tion indices for the 2001 and 2022 surveys are posi-
tive, indicating a concentration of overweight-obesity 
towards the wealthier groups. Consistent with our find-
ings, another study conducted among Bangladeshi adult 
women showed a similar trend, where the concentra-
tion curve and index indicated a high concentration of 
overweight-obesity among women from upper wealth 
quintiles, highlighting a pro-rich wealth-based socioeco-
nomic gradient.23 The pattern of concentration indices 
showed a slight shift, with overweight-obesity initially 
being more concentrated among more educated and 
employed groups, but, in 2022, it shifted towards less 
educated and not working groups. This shift may signify 
a gradual change in the socioeconomic differences, 
moving from the higher socioeconomic groups towards 

Table 5  Concentration Index of overweight-obesity among young women based on socioeconomic indicators 
(socioeconomic inequalities in overweight and obesity among young adult women in Nepal between 2001 and 2022)

2001 2022

Socioeconomic indicators CIX SE 95% CI CIX SE 95% CI

Wealth quintile 0.652 0.041 0.573 to 0.732 0.158 0.023 0.113 to 0.202

Education 0.704 0.024 0.657 to −0.751 −0.037 0.020 −0.081 to 0.007

Occupation 0.378 0.056 0.268 to −0.488 −0.0004 0.024 −0.046 to −0.047

CI, Confidence Interval; CIX, Concentration Index; S. E., Standard Error.
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lower socioeconomic groups, similar to the trends 
observed in HICs.20 Daly et al also found a changing rela-
tionship between obesity and SES among young adults 
in the Philippines, in which obesity is currently more 
prone to lower SES groups.59 This might be attributed 
to easy availability and affordability of readymade food 
which leads to the attraction of young adults towards fast 
food.14 Moreover, technology facilitated production of 
cheap vegetable oils which led to increased consumption 
of energy-dense and processed food among low-income 
groups.22

Strengths and limitations 
Our study findings are based on nationally represen-
tative surveys, providing strong evidence of socioeco-
nomic differences in overweight and obesity between 
two time points of about two decades. However, the study 
is subject to some limitations. First, we were unable to 
include household income and expenditure as the direct 
measures of SES since these were not available in the 
DHS surveys. Therefore, we had to use the asset-based 
wealth index, education and occupation as the proxy 
measures. Second, the DHS data do not include detailed 
information on health habits related to occurrence of 
overweight or obesity such as dietary patterns and phys-
ical activity, which may contribute to socioeconomic 
differences in overweight-obesity. Third, DHS 2001 data 
do not include men’s information on BMI, hence we 
were not able to compare the overweight-obesity preva-
lence among men between the two periods. Therefore, 
we had to exclude men’s data from the 2022 dataset also 
and include women’s data only for comparability. Fourth, 
we included only two time points, 2001 and 2022 since 
our study aim was set to estimate the changes in socioeco-
nomic inequalities and not to identify the trend across 
time. Furthermore, we did not find a sufficient literature 
focusing on young women to compare with our findings. 
Therefore, we have included a few other studies focusing 
on all young adults or all adult women, etc. Finally, the 
presentation of socioeconomic differences in the form of 
a concentration curve was not possible for 2001 data due 
to the very low percentage of overweight-obesity among 
women.

Implications
Our study contributes to a better understanding of 
the socioeconomic differences in overweight-obesity 
between 2001 and 2022. The results, representing 
the national picture, can inform society and policy-
makers about the burden of socioeconomic gradients 
in overweight and obesity that is gradually deviating 
towards lower SES over this period. This information 
can assist policymakers in predicting future scenarios 
and serve as a foundation for a national strategy to 
mitigate present and future health risks associated 
with overweight and obesity among Nepalese youths. 
Additionally, it provides baseline data for further 

descriptive and analytical studies and for planning 
interventions to tackle the rising overweight-obesity 
epidemic in different socioeconomic groups.

CONCLUSION
We found that overweight and obesity have been 
rapidly increasing over the past two decades, which 
is a matter of significant concern and requires urgent 
intervention. As in most other LMICs, the prevalence 
of overweight and obesity is still concentrated in the 
wealthier, more educated and employed groups of 
young women, though gradually shifting towards the 
lower SES group. This indicates a prevailing socioeco-
nomic gradient in overweight and obesity that must 
be addressed through targeted measures. However, 
as population levels of education and wealth are 
increasing, measures are also needed to prevent the 
simultaneous increase in overweight and obesity 
among those climbing the socioeconomic ladder, as 
well as the transition of the overweight and obesity 
epidemic towards those with lower socioeconomic 
positions, as has been witnessed in HICs. Policy-
makers should develop both local and national poli-
cies to prevent overweight and obesity and to address 
socioeconomic disparities among young women.

X Subas Neupane @neupanesubas1
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