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ABSTRACT  
Background 
The epidemiological transition in low- and middle-income countries has resulted in the coexistence of 
undernutrition and overnutrition, referred to as the double burden of malnutrition. Adolescence represents a 
critical period of growth and development during which nutritional imbalances can have long-term health 
consequences. Orphaned adolescents may be particularly vulnerable due to social, economic, and caregiving 
disadvantages. However, evidence comparing the nutritional status of orphaned and non-orphaned adolescents 
remains limited. 
Objectives 
To assess and compare the prevalence of the double burden of malnutrition among school-going adolescent 
orphans and non-orphans in Chengalpattu district, Tamil Nadu, and to identify selected biosocial and behavioral 
correlates associated with malnutrition. 
Methods 
A community-based cross-sectional analytical study was conducted among 240 school-going adolescents aged 
10–19 years, comprising 120 orphans and 120 non-orphans, selected using simple random sampling. Data were 
collected using a pretested semi-structured questionnaire capturing socio-demographic, dietary, and lifestyle 
characteristics. Anthropometric measurements were obtained using standardized techniques, and nutritional status 
was assessed using BMI-for-age Z-scores based on WHO 2007 growth reference standards. Data were analyzed 
using SPSS version 26.0. Descriptive statistics were used to summarize variables, and associations were assessed 
using chi-square tests and multinomial logistic regression, with statistical significance set at p < 0.05. 
Results 
Overall, 50.0% of adolescents were affected by some form of malnutrition. Undernutrition was significantly 
higher among orphans (43.3%) compared to non-orphans (22.5%) (p = 0.001). Severe thinness was observed in 
15.0% of orphans and 6.7% of non-orphans. Overnutrition affected 16.7% of orphans and 17.5% of non-orphans, 
indicating a comparable burden across groups (p = 0.021). Normal nutritional status was more prevalent among 
non-orphans (60.0%) than orphans (40.0%). Multinomial logistic regression identified religion as the only factor 
significantly associated with undernutrition, while other socio-demographic and behavioral variables were not 
significantly associated. Mean anthropometric measurements were lower among orphans, although differences 
were not statistically significant. 
Conclusion 
The study demonstrates a pronounced double burden of malnutrition among school-going adolescents, with 
significantly higher undernutrition among orphans and comparable overnutrition across both groups, highlighting 
the need for integrated adolescent nutrition strategies. 
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INTRODUCTION 
Malnutrition continues to be one of the most significant 
public health challenges globally, exerting adverse 
effects on growth, development, morbidity, and 
mortality across the life course. In preventive and 
social medicine, malnutrition is defined as a 
pathological state resulting from a deficiency, excess, 
or imbalance of energy, protein, or other nutrients that 
adversely affects body composition, physiological 
function, and clinical outcomes [1]. Traditionally, 
public health nutrition initiatives focused primarily on 
undernutrition; however, recent decades have 
witnessed the emergence of a complex epidemiological 
scenario characterized by the coexistence of 
undernutrition and overnutrition within the same 
population, household, or even individual. This 
phenomenon is now widely recognized as the double 
burden of malnutrition [1]. 
The World Health Organization (WHO) conceptualizes 
the double burden of malnutrition as the concurrent 
presence of undernutrition—manifested as stunting, 
wasting, thinness, or micronutrient deficiencies—and 
overnutrition, including overweight and obesity, across 
different stages of the life course [2]. This coexistence 
reflects rapid nutrition transition, demographic shifts, 
urbanization, changing dietary patterns, and reduced 
physical activity, particularly in low- and middle-
income countries. The dual burden poses a unique 
challenge to health systems, as it necessitates 
addressing conditions of nutritional deprivation 
alongside the growing prevalence of diet-related non-
communicable diseases. 
Adolescence, defined by the WHO as the age group 
between 10 and 19 years, represents a critical 
developmental period characterized by rapid linear 
growth, pubertal maturation, and significant 
physiological and psychological changes [3]. 
Approximately 20% of adult height and up to 50% of 
adult body weight are accrued during adolescence, 
underscoring the heightened nutritional demands of 
this stage. Nutritional inadequacies or excesses during 
adolescence may result in impaired growth, delayed 
sexual maturation, altered body composition, reduced 
cognitive potential, and increased long-term risk of 
obesity, diabetes mellitus, hypertension, and 

cardiovascular disease [3]. Consequently, adolescent 
nutrition has gained increasing recognition as a priority 
area within public health frameworks. 
Globally, adolescents constitute nearly one-sixth of the 
world’s population, with a substantial proportion 
residing in low- and middle-income countries where 
nutritional disparities are most pronounced. The State 
of the World’s Children 2019 emphasizes that 
adolescents across the globe are increasingly exposed 
to unhealthy food environments characterized by high 
availability of energy-dense, nutrient-poor foods, 
while simultaneously facing persistent undernutrition 
and micronutrient deficiencies [4]. This convergence 
has resulted in rising levels of thinness, stunting, 
overweight, and obesity among adolescents, often 
within the same communities and socioeconomic 
strata. 
India, home to the largest adolescent population in the 
world, is undergoing a rapid nutrition transition 
marked by persistent undernutrition alongside a steady 
rise in overweight and obesity. According to national 
dietary recommendations, balanced intake of 
macronutrients and micronutrients is essential during 
adolescence to support optimal growth and 
development [5]. However, deviations from 
recommended dietary practices, coupled with 
sedentary lifestyles and socioeconomic inequalities, 
have contributed to the emergence of the double 
burden of malnutrition among Indian adolescents. 
National and subnational evidence suggests that 
adolescents from both rural and urban settings are 
increasingly affected by thinness and excess adiposity, 
reflecting the heterogeneous nutritional challenges 
faced by the country. 
At the global level, the Global Nutrition Report 2021 
underscores that no country is currently on track to 
address all forms of malnutrition, highlighting the 
urgency of integrated strategies targeting both 
undernutrition and overnutrition [6]. The report further 
emphasizes that adolescents remain a neglected 
demographic in nutrition programming, despite their 
heightened vulnerability and the intergenerational 
consequences of adolescent malnutrition. Failure to 
address nutritional problems during adolescence may 
perpetuate cycles of poor health, reduced productivity, 
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and increased burden of non-communicable diseases in 
adulthood. 
Evidence from India demonstrates a substantial 
prevalence of the double burden of malnutrition among 
school-going adolescents. A cross-sectional study 
conducted in North India reported a high prevalence of 
underweight alongside a notable proportion of 
overweight and obese adolescents, indicating the 
coexistence of nutritional deficiency and excess within 
the same population [7]. The study further identified 
socioeconomic status, urban residence, and lifestyle 
factors as important determinants of nutritional status, 
underscoring the multifactorial nature of adolescent 
malnutrition. 
Similarly, research from South India has highlighted 
socio-demographic patterning of the individual-level 
double burden of malnutrition. A community-based 
cross-sectional study reported the coexistence of 
anemia with overweight and obesity, particularly 
among socially disadvantaged groups, reflecting the 
complex interplay between dietary inadequacy and 
excess energy intake [8]. These findings reinforce the 
need for context-specific assessments of nutritional 
status to inform targeted interventions. 
At the international level, pooled analyses from 
multiple low- and middle-income countries have 
demonstrated that adolescents are increasingly affected 
by the double burden of malnutrition. Analysis of data 
from the Global School-Based Student Health Survey 
and Health Behaviour in School-Aged Children survey 
across 57 countries revealed a significant prevalence of 
concurrent thinness and overweight among 
adolescents, with marked regional and socioeconomic 
variations [9]. These findings suggest that the double 
burden of malnutrition among adolescents is not 
confined to specific geographic regions but represents 
a global public health concern. 
Within India, systematic reviews have documented a 
rising prevalence of childhood and adolescent 
overweight and obesity alongside persistent 
undernutrition. A comprehensive review of 
epidemiological studies highlighted wide regional 
variations in the prevalence of overweight and obesity 
among Indian children and adolescents, reflecting 
disparities in socioeconomic development, dietary 
practices, and physical activity patterns [10]. The 
coexistence of undernutrition and overnutrition within 
the same population underscores the inadequacy of 
conventional nutrition programs that focus exclusively 
on one form of malnutrition. 
Despite the growing body of evidence on adolescent 
malnutrition, there remains a paucity of data focusing 

on vulnerable subgroups, particularly orphaned 
adolescents. Orphans may be at increased risk of 
malnutrition due to factors such as loss of parental care, 
emotional stress, institutional living conditions, food 
insecurity, and limited access to healthcare services. 
Comparative assessment of nutritional status between 
orphaned and non-orphaned adolescents is essential to 
identify inequities and inform targeted public health 
interventions. 
Chengalpattu district in Tamil Nadu represents a 
unique setting with a mix of urban and rural 
populations, diverse socioeconomic conditions, and a 
substantial adolescent population. However, there is 
limited empirical evidence on the magnitude and 
determinants of the double burden of malnutrition 
among school-going adolescents in this region, 
particularly among orphans. Addressing this evidence 
gap is crucial for guiding local nutrition programs, 
strengthening adolescent health initiatives, and 
informing policy decisions. 
In this context, the present study aims to assess the 
double burden of malnutrition among school-going 
adolescent orphans and non-orphans in Chengalpattu 
district, Tamil Nadu. By generating context-specific 
evidence on the prevalence and patterns of 
undernutrition and overnutrition, this study seeks to 
contribute to the growing literature on adolescent 
nutrition and support the development of 
comprehensive, equity-oriented strategies to address 
all forms of malnutrition. 
METHODOLOGY 
The present study was a community-based cross-
sectional analytical study conducted among school-
going adolescents aged 10–19 years to assess the 
double burden of malnutrition among orphans and non-
orphans in selected schools and orphanages of 
Chengalpattu district, Tamil Nadu, during a three-
month period from August 2025 to October 2025. The 
study population included adolescents classified as 
orphans (single or double) residing in orphanages and 
non-orphans attending regular schools, and a total 
sample size of 240 participants was determined using 
two-proportion hypothesis testing with equal 
allocation, comprising 120 orphans and 120 non-
orphans, selected by a simple random sampling 
technique. Data were collected using a pretested semi-
structured questionnaire administered by the 
investigator, which captured information on socio-
demographic characteristics, dietary habits, meal 
frequency, physical activity patterns, screen time, and 
lifestyle factors. Anthropometric assessment was 
carried out following standardized techniques, wherein 
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height was measured using a stadiometer to the nearest 
0.1 cm, weight was recorded using a calibrated digital 
weighing scale to the nearest 0.1 kg, and body mass 
index was calculated as weight in kilograms divided by 
height in meters squared. Nutritional status was 
assessed using BMI-for-age Z-scores based on the 
WHO 2007 growth reference standards, and additional 
measurements including mid-upper arm 
circumference, waist circumference, hip 
circumference, and waist-hip ratio were recorded to 
assess body composition. Data entry was performed 
using Microsoft Excel, and statistical analysis was 
carried out using SPSS version 26.0. Descriptive 
statistics such as mean, standard deviation, 
frequencies, and percentages were used to summarize 
the study variables, while inferential statistics were 
applied using the chi-square test to assess associations 
between nutritional status and selected socio-
demographic and lifestyle factors, with a p-value of 
less than 0.05 considered statistically significant. 
Ethical clearance was obtained from the Institutional 
Ethics Committee prior to initiation of the study, 
written informed consent was obtained from parents or 
guardians along with assent from adolescent 
participants, confidentiality of data was maintained, 
and participation was entirely voluntary with the 
option to withdraw at any stage of the study. 
RESULTS : 
Table 1. Socio-demographic Characteristics of 
Study Participants (N = 240) 

Variables 

Non-
Orphan  
(n=120) 
n (%) 

Orphan 
(n=120) 
n (%) 

Age     
Early adolescence (10–
13) 34 (28.33) 

26 
(21.67) 

Late adolescence (17–
19) 28 (23.33) 

41 
(34.17) 

Mid adolescence (14–
16) 58 (48.33) 

53 
(44.17) 

Sex     

Female 59 (49.17) 60 (50) 

Male 61 (50.83) 60 (50) 

Residence     

Rural 72 (60) 
71 
(59.17) 

Urban 48 (40) 
49 
(40.83) 

Religion     

Christian 14 (11.67) 11 (9.17) 

Hindu 86 (71.67) 
85 
(70.83) 

Muslim 17 (14.17) 
22 
(18.33) 

Others 3 (2.5) 2 (1.67) 
 
Table 1 presents the socio-demographic profile of the 
study participants, with equal representation of orphans 
and non-orphans. The majority of adolescents in both 
groups belonged to the mid-adolescent age category, 
while relatively more orphans were in the late-
adolescent group compared to non-orphans. 
The sex distribution was nearly equal across both 
groups, indicating balanced gender representation. 
Most participants were from rural areas, with a similar 
urban–rural distribution observed between orphans and 
non-orphans. 
In terms of religion, Hinduism constituted the 
predominant faith in both groups, followed by Islam 
and Christianity. Overall, the socio-demographic 
characteristics of the two groups were broadly 
comparable, suggesting that differences in nutritional 
outcomes are less likely to be explained by major 
demographic imbalances. 
 
Table 2. Prevalence of Double Burden of 
Malnutrition Among Study Participants (N = 240) 
 

Nutritiona
l Status 

Orph
ans 
(n = 
120) 
n (%) 

Non-
Orph
ans (n 
= 120) 
n (%) 

Tot
al 
(N 
= 
240
) n 
(%) 

χ² 
val
ue 

p-
val
ue 

Undernutr
ition 

 

Severe 
thinness (< 
−3 SD) 

18 
(15.0) 8 (6.7) 

26 
(10.
8) 

11.
79 

0.0
01 

Thinness 
(−3 to < −2 
SD) 

34 
(28.3) 

19 
(15.8) 

53 
(22.
1) 

Total 
undernutr
ition 

52 
(43.3) 

27 
(22.5) 

79 
(32.
9) 

Normal 
nutrition 

48 
(40.0) 

72 
(60.0) 

120 
(50.
0) 
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(−2 to +1 
SD) 

Overnutri
tion 

 

Overweigh
t (+1 to +2 
SD) 

14 
(11.7) 

16 
(13.3) 

30 
(12.
5) 

9.8
1 

0.0
21 

Obese (> 
+2 SD) 6 (5.0) 5 (4.2) 

11 
(4.6
) 

Total 
overnutrit
ion 

20 
(16.7) 

21 
(17.5) 

41 
(17.
1) 

Double 
burden 
(total 
malnutriti
on) 

72 
(60.0) 

48 
(40.0) 

120 
(50.
0) 

  

 
Table 2 highlights a considerable burden of 
malnutrition among the study population, 
demonstrating the coexistence of both nutritional 
deficiency and excess within the same group of 
adolescents. This reflects the emerging double burden 
of malnutrition in the region. 
Undernutrition was significantly more common among 
orphaned adolescents compared to non-orphans, 
indicating greater nutritional vulnerability in this 
subgroup. The higher occurrence of severe thinness 
among orphans suggests possible chronic nutritional 
deprivation and social disadvantage. The statistically 
significant association between orphan status and 
undernutrition reinforces the influence of caregiving 
environment and socioeconomic factors on adolescent 
nutritional outcomes. 
In contrast, normal nutritional status was more 
frequently observed among non-orphans, suggesting 
relatively better nutritional adequacy and support 
systems in family settings. 
Overnutrition was observed in both groups at 
comparable levels. Although the distribution across 
overweight and obesity categories showed statistical 
significance, the overall burden appeared similar 
between orphans and non-orphans. This suggests that 
lifestyle transitions and exposure to energy-dense diets 
may be affecting adolescents irrespective of orphan 
status. 
Overall, the findings demonstrate a clear double burden 
of malnutrition, characterized by disproportionately 
higher undernutrition among orphans alongside a 
shared burden of overnutrition across both groups. 
These results highlight the need for balanced nutrition 

interventions that address both extremes of 
malnutrition while prioritizing vulnerable populations. 
Table 3. Biosocial and behavioral correlates of 
double burden malnutrition among school-going 
adolescent  

Variables 

Nor
mal 
(n=1
20)  
n 
(%) 

Ob
ese 
(n=
11) 
n(
%) 

Overn
utritio
n 
(n=30) 
n(%) 

Under
nutriti
on 
(n=79) 
n (%) 

Age         
Early 
adolescence 
(10–13) 

29 
(24.
17) 

2 
(18.
18) 6 (20) 

23 
(29.11) 

Late 
adolescence 
(17–19) 

37 
(30.
83) 

5 
(45.
45) 8 (5) 

19 
(24.05) 

Mid 
adolescence 
(14–16) 

54 
(45) 

4 
(36.
36) 16 (4) 

37 
(46.84) 

Religion         

Christian 
12 
(10) 

3 
(27.
27) 3 (10) 7 (8.86) 

Hindu 

92 
(76.
67) 

8 
(72.
73) 22 (8) 

49 
(62.03) 

Muslim 

16 
(13.
33) 

0 
(0) 2 (0) 

21 
(26.58) 

Others 0 (0) 
0 
(0) 3 (0) 2 (2.53) 

Caste         

General 

38 
(31.
67) 

3 
(27.
27) 

10 
(33.33
) 

24 
(30.38) 

OBC / SC / ST 

82 
(68.
33) 

8 
(72.
73) 20 (8) 

55 
(69.62) 

Family Type         

Joint 

67 
(55.
83) 

5 
(45.
45) 21 (70) 

36 
(45.57) 

Nuclear 

53 
(44.
17) 

6 
(54.
55) 9 (6) 

43 
(54.43) 

SES         

Lower / Lower 
middle 

59 
(49.
17) 

4 
(36.
36) 

17 
(56.67
) 

39 
(49.37) 
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Upper / Middle 

61 
(50.
83) 

7 
(63.
64) 13 (7) 

40 
(50.63) 

Residence         

Rural 

75 
(62.
5) 

8 
(72.
73) 15 (50) 

45 
(56.96) 

Urban 

45 
(37.
5) 

3 
(27.
27) 15 (3) 

34 
(43.04) 

Type of School         

Government / 
Aided 

80 
(66.
67) 

8 
(72.
73) 

20 
(66.67
) 

59 
(74.68) 

Private 

40 
(33.
33) 

3 
(27.
27) 10 (3) 

20 
(25.32) 

Outdoor 
activity         

Absent 

52 
(43.
33) 

3 
(27.
27) 

13 
(43.33
) 

34 
(43.04) 

Present 

68 
(56.
67) 

8 
(72.
73) 17 (8) 

45 
(56.96) 

Soft Drink         

No 

68 
(56.
67) 

6 
(54.
55) 

22 
(73.33
) 

48 
(60.76) 

Yes 

52 
(43.
33) 

5 
(45.
45) 8 (5) 

31 
(39.24) 

Street Food         

No 
102 
(85) 

8 
(72.
73) 

23 
(76.67
) 

69 
(87.34) 

Yes 
18 
(15) 

3 
(27.
27) 7 (3) 

10 
(12.66) 

Father 
Education         

Middle school 
and above 

63 
(52.
5) 

7 
(63.
64) 12 (40) 

43 
(54.43) 

Up to primary 

57 
(47.
5) 

4 
(36.
36) 18 (4) 

36 
(45.57) 

Mother 
Education         

Middle school 
and above 

63 
(52.
5) 

7 
(63.
64) 

16 
(53.33
) 

41 
(51.9) 

Up to primary 

57 
(47.
5) 

4 
(36.
36) 14 (4) 

38 
(48.1) 

Father 
Occupation         
Professional / 
Service / 
Business 

55 
(45.
83) 

4 
(36.
36) 

16 
(53.33
) 

37 
(46.84) 

Unemployed / 
Labor / Farmer 

65 
(54.
17) 

7 
(63.
64) 14 (7) 

42 
(53.16) 

Mother 
Occupation         

Employed 

76 
(63.
33) 

7 
(63.
64) 

17 
(56.67
) 

47 
(59.49) 

Unemployed 

44 
(36.
67) 

4 
(36.
36) 13 (4) 

32 
(40.51) 

 
Table 3 presents the distribution of biosocial and 
behavioral factors across different nutritional 
categories. Undernutrition was observed across all age 
groups, with a greater concentration during mid-
adolescence, suggesting that rapid growth demands 
during this stage may contribute to nutritional 
vulnerability. Obesity appeared relatively more 
common in late adolescence compared to earlier age 
groups. 
With respect to religion, a relatively higher proportion 
of undernourished adolescents belonged to the Muslim 
community, while most overweight and obese 
adolescents were from the Hindu community. 
However, variations across religious groups may 
reflect underlying socio-cultural and dietary patterns 
rather than direct causal relationships. 
Nutritional status did not show marked differences 
across caste categories, socioeconomic status, or 
parental education levels, indicating that malnutrition 
was distributed across social strata rather than being 
confined to a specific socioeconomic group. Similarly, 
both joint and nuclear family structures included 
adolescents across all nutritional categories, suggesting 
that family type alone may not be a strong determinant. 
Rural residence accounted for a larger share of 
undernutrition cases, whereas overnutrition was 
observed in both rural and urban settings, reflecting the 
spread of lifestyle-related risk factors beyond urban 
populations. Government school students constituted a 
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higher proportion of undernourished adolescents, 
which may reflect broader socioeconomic influences. 
Behavioral factors such as outdoor physical activity, 
soft drink intake, and street food consumption showed 
variation across nutritional categories, but no clear 
pattern emerged to suggest a strong univariate 
association. Overall, the findings indicate that 
malnutrition among adolescents is multifactorial and 
distributed across diverse demographic and behavioral 
backgrounds rather than being restricted to a single risk 
group. 
Table 4: Multinominal logistic regression for the 
factors associated with underweight and obesity 
among school-going adolescent  

Variables 

Undernutriti
on  
OR (95% 
CI) 

Overweig
ht  
OR (95% 
CI) 

Obes
e  
OR 
(95
% 
CI) 

Age       

Younger 
adolescents 

1.16 (0.59–
2.29) 

0.63 
(0.22–
1.84) 

0.68 
(0.13
–
3.48) 

Older 
adolescents 

Ref Ref Ref 

Religion       

Non-Hindu 
0.49 (0.26–
0.94) 

0.80 
(0.31–
2.08) 

0.77 
(0.18
–
3.30) 

Hindu Ref Ref Ref 
Caste 
category 

      

General 
1.19 (0.62–
2.29) 

0.76 
(0.30–
1.88) 

1.26 
(0.29
–
5.46) 

OBC / SC / 
ST 

Ref Ref Ref 

Family type       

Nuclear 
0.61 (0.34–
1.10) 

1.67 
(0.69–
4.04) 

0.55 
(0.15
–
2.03) 

Joint Ref Ref Ref 
Socioecono
mic status 

      

Upper / 
Middle 

0.94 (0.52–
1.71) 

1.37 
(0.58–
3.25) 

0.55 
(0.15

–
2.07) 

Lower / 
Lower 
middle 

Ref Ref Ref 

Place of 
residence 

      

Urban 
1.31 (0.72–
2.38) 

1.60 
(0.70–
3.68) 

0.67 
(0.16
–
2.75) 

Rural Ref Ref Ref 
Type of 
school 

      

Private 
1.52 (0.78–
2.95) 

1.08 
(0.44–
2.64) 

1.15 
(0.27
–
4.88) 

Government 
/ Aided Ref Ref Ref 

Father’s 
education 

      

Middle 
school and 
above 

1.02 (0.56–
1.85) 

0.58 
(0.25–
1.36) 

1.49 
(0.39
–
5.65) 

Up to 
primary 

Ref Ref Ref 

Mother’s 
education 

      

Middle 
school and 
above 

0.94 (0.52–
1.70) 

1.00 
(0.43–
2.31) 

1.61 
(0.42
–
6.19) 

Up to 
primary 

Ref Ref Ref 

Father’s 
occupation 

      

Professional 
/ Service / 
Business 

1.12 (0.62–
2.03) 

1.44 
(0.61–
3.40) 

0.79 
(0.21
–
2.98) 

Unemployed 
/ Labor / 
Farmer 

Ref Ref Ref 

Mother’s 
occupation 

      

Engaged in 
any 
occupation 

1.21 (0.66–
2.21) 

1.25 
(0.54–
2.93) 

1.00 
(0.26
–
3.88) 

Unemployed Ref Ref Ref 
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Outdoor 
physical 
activity  
(>2 h/day) 

      

Absent 1.00 (0.55–
1.82) 

0.78 
(0.32–
1.90) 

0.56 
(0.14
–
2.27) 

Present Ref Ref Ref 
Frequent 
soft drink 
intake  
(>3 
times/week) 

      

Yes 1.28 (0.70–
2.33) 

1.97 
(0.78–
4.96) 

0.96 
(0.25
–
3.60) 

No Ref Ref Ref 
Frequent 
street food 
intake  
(>5 
times/week) 

      

Yes 
1.29 (0.54–
3.06) 

0.59 
(0.21–
1.68) 

0.48 
(0.11
–
2.11) 

No Ref Ref Ref 
 
Table 4 presents the multinomial logistic regression 
analysis identifying factors associated with 
undernutrition, overweight, and obesity among school-
going adolescent , with normal nutritional status as the 
reference category. 
Age did not show a statistically significant association 
with any form of malnutrition. Younger adolescents 
had slightly higher odds of undernutrition and lower 
odds of overweight and obesity compared to older 
adolescents; however, the confidence intervals crossed 
unity, indicating no significant relationship. Religion 
emerged as an important factor for undernutrition. 
Non-Hindu adolescents had significantly lower odds of 
being undernourished compared to Hindu adolescents 
(OR = 0.49; 95% CI: 0.26–0.94). Religion was not 
significantly associated with overweight or obesity. 
Caste category showed no significant association with 
undernutrition, overweight, or obesity. Similarly, 
family type and socioeconomic status were not 
significantly related to any nutritional outcome, 
although adolescents from nuclear families showed a 
non-significant trend toward lower odds of 

undernutrition and higher odds of overweight. Place of 
residence did not demonstrate a significant association 
with nutritional status. Urban residence showed 
slightly higher odds of undernutrition and overweight 
compared to rural residence, but these associations 
were not statistically significant. Type of school, 
parental education, and parental occupation also did 
not show significant associations with undernutrition, 
overweight, or obesity. 
Behavioral factors such as outdoor physical activity, 
frequent soft drink intake, and frequent street food 
consumption were not significantly associated with 
nutritional outcomes. Although frequent soft drink 
intake showed higher odds of overweight, and frequent 
street food intake showed higher odds of 
undernutrition, none of these associations reached 
statistical significance. Overall, the multinomial 
logistic regression analysis indicates that most socio-
demographic, parental, and behavioral factors were not 
significantly associated with undernutrition, 
overweight, or obesity among adolescent . Religion 
was the only factor significantly associated with 
undernutrition, with non-Hindu adolescents having 
lower odds of being undernourished. These findings 
suggest that determinants of malnutrition in this 
population may be multifactorial and influenced by 
factors beyond those assessed in the present model. 
 
Table 5: Dietary Habits and Anthropometric 
Measurements by Orphan Status (N=240) 

Parameters 
Orphans  
(n=120) 
n (%) 

Non-
Orphans 
(n=120) 
n (%) 

p-
value 

Anthropometric 
Measurements 
(Mean ± SD) 

   

Height (cm) 152.4 ± 
10.8 

154.11 ± 
9.6 

0.853 

Weight (kg) 
40.07 ± 
10.25 

46.83 ± 
10.2 0.822 

BMI (kg/m²) 
17.6 ± 
5.08 

19.95 ± 
4.98 

0.591 

MUAC (cm) 20.57 ± 
2.56 

22.79 ± 
3.02 

0.064 

Waist 
circumference 
(cm) 

65.17 ± 
8.62 

69.80 ± 
9.09 

0.189 

Hip 
circumference 
(cm) 

79.17± 
8.48 

82.19 ± 
10.55 0.524 
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Waist-Hip ratio 
0.83 ± 
0.15 

0.87 ± 
0.18 0.530 

 
Table 5 compares anthropometric measurements 
between orphan and non-orphan adolescents. Overall, 
non-orphans demonstrated relatively higher mean 
values across most anthropometric indicators; 
however, none of the observed differences reached 
statistical significance. 
Although orphans tended to have lower height, weight, 
and body mass index compared to non-orphans, these 
variations were not statistically meaningful, suggesting 
broadly comparable growth patterns between the two 
groups. Similarly, indicators of body composition 
including mid–upper arm circumference, waist 
circumference, hip circumference, and waist–hip ratio 
were generally lower among orphans. 
The difference in mid–upper arm circumference 
approached statistical significance, indicating a 
possible trend toward lower peripheral muscle mass 
among orphaned adolescents. However, this finding 
did not meet conventional levels of statistical 
significance and should be interpreted cautiously. 
Overall, while a consistent pattern of relatively lower 
anthropometric measures was observed among 
orphans, the absence of statistically significant 
differences suggests that anthropometric disparities 
between the groups may be modest and influenced by 
multiple contextual factors. 
 
DISCUSSION 
In the present study, the overall prevalence of 
malnutrition among school-going adolescents was 
50.0%, reflecting a substantial nutritional burden. This 
overall magnitude is broadly consistent with evidence 
from developing country settings, where childhood and 
adolescent malnutrition remains a significant public 
health concern despite socioeconomic progress. Gupta 
et al. reported that in developing countries, 
undernutrition continues to coexist with emerging 
obesity, with combined malnutrition prevalence 
frequently exceeding 40% in adolescent populations, 
supporting the magnitude observed in the present study 
[11]. However, the slightly higher overall burden in the 
present study may be attributable to inclusion of a 
vulnerable subgroup, namely orphaned adolescents. 
Undernutrition: Similarities and Discrepancies 
Undernutrition was a dominant component of 
malnutrition in the present study, affecting 32.9% of 
adolescents overall and 43.3% of orphans, compared 
to 22.5% among non-orphans. This pattern is 
consistent with the conceptual model of the double 

burden of malnutrition described by Popkin et al., 
wherein persistent undernutrition remains prevalent 
even as populations transition toward higher energy 
intake and sedentary behaviors [12]. The higher 
undernutrition prevalence among orphans in the 
present study highlights the role of social vulnerability 
in shaping nutritional outcomes. 
The biological plausibility of this observation is 
supported by Wells et al., who described that chronic 
nutritional deprivation during early life stages, 
particularly in socially disadvantaged groups, 
predisposes individuals to sustained thinness and 
altered growth trajectories [13]. The orphan-specific 
undernutrition prevalence of 43.3% in the present 
study exceeds figures reported in several community-
based adolescent studies, suggesting compounded 
vulnerability due to institutional living and absence of 
parental care. 
At a global level, Black et al. demonstrated that 
undernutrition remains a major contributor to disease 
burden in low- and middle-income countries, with 
prevalence estimates among children and adolescents 
frequently exceeding 30% [14]. The overall 
undernutrition prevalence observed in the present 
study aligns with these global estimates; however, the 
disproportionately higher burden among orphans 
represents a notable discrepancy that may reflect 
contextual and caregiving differences not captured in 
broader population-based analyses. 
Dietary inadequacy during adolescence has been 
identified as a key driver of undernutrition. Keats et al., 
in their systematic review, reported widespread 
inadequacy of protein, micronutrients, and dietary 
diversity among adolescent  in low- and middle-
income countries, with undernutrition prevalence 
ranging from **20% to s ** across regions [15]. While 
the overall undernutrition prevalence in the present 
study falls within this range, the orphan subgroup 
demonstrates a higher prevalence, indicating that 
dietary insufficiency may be more pronounced in 
institutional settings. 
Indian evidence further contextualizes these findings. 
Ramachandran and Snehalatha highlighted that despite 
economic growth, undernutrition persists in Asian 
populations, particularly among socially 
disadvantaged groups [16]. This observation is 
consistent with the present study, where orphaned 
adolescents exhibited substantially higher 
undernutrition compared to their non-orphan 
counterparts. 
A study from rural West Bengal reported 
undernutrition prevalence of approximately 35–40% 
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among adolescents [17], which closely approximates 
the 43.3% prevalence among orphans in the present 
study but exceeds the prevalence among non-orphans. 
This discrepancy suggests that orphanhood may confer 
additional nutritional risk beyond rural residence 
alone. 
Overnutrition: Similarities and Discrepancies 
In the present study, overnutrition (overweight + 
obesity) affected 17.1% of adolescents, with 
comparable prevalence among orphans (16.7%) and 
non-orphans (17.5%). This finding is consistent with 
the growing body of evidence demonstrating that 
overweight and obesity are no longer confined to 
affluent populations. Gupta et al. reported adolescent 
overweight and obesity prevalence ranging from 10% 
to 20% in developing countries, aligning closely with 
the proportions observed in the present study [11]. 
School-based evidence from India further supports this 
similarity. Daga et al. documented combined 
overweight and obesity prevalence of approximately 
14% among Indian schoolchildren [18], slightly lower 
than the 17.1% observed in the present study. This 
discrepancy may reflect increasing obesogenic 
exposure in peri-urban districts such as Chengalpattu 
compared to single-school or more rural settings. 
National-level data from the Comprehensive National 
Nutrition Survey reported overweight and obesity 
prevalence of 8–12% among Indian adolescents [19], 
which is lower than the prevalence observed in the 
present study. This difference may be attributable to 
regional variation, urban–rural mix, and temporal 
trends, as the present study reflects more recent 
nutritional patterns. 
The coexistence of overnutrition with undernutrition in 
the present study mirrors findings from Subramanian 
et al., who demonstrated that underweight and 
overweight frequently coexist even among lower 
socioeconomic groups in India [20]. The comparable 
prevalence of overnutrition among orphans and non-
orphans in the present study further supports this 
observation, suggesting that obesogenic environmental 
influences may operate independently of household 
structure. 
Double Burden of Malnutrition: Comparative 
Perspective 
The simultaneous presence of undernutrition and 
overnutrition observed in the present study exemplifies 
the double burden of malnutrition described in the 
literature. Jaacks et al. proposed the concept of an 
obesity transition, wherein overweight progressively 
affects lower socioeconomic groups as countries 
develop [21]. The present study’s finding of similar 

overnutrition prevalence across orphan and non-
orphan groups may represent an early stage of this 
transition. 
International studies have reported comparable 
patterns. Oddo et al. identified coexistence of 
undernutrition and overweight at household and 
individual levels in low-income settings, with 
prevalence estimates similar to those observed in the 
present study [22]. However, the higher undernutrition 
burden among orphans represents a discrepancy that 
underscores the importance of subgroup-specific 
analyses. 
Household-level analyses from Indonesia 
demonstrated intra-household nutritional inequality, 
with undernourished and overweight individuals 
coexisting within the same households [23]. While the 
present study did not assess household-level dynamics, 
similar mechanisms may be operative within 
institutional environments such as orphanages. 
A critical review by Tzioumis and Adair emphasized 
that adolescence is a key period during which the dual 
burden of malnutrition becomes evident, with reported 
prevalence ranges overlapping those observed in the 
present study [24]. The consistency of these findings 
across diverse settings reinforces the validity of the 
present study results. 
Contextualizing Findings within the Nutrition 
Transition 
From a public health perspective, the observed patterns 
are consistent with the broader nutrition transition 
described in developing countries. Kapoor and Anand 
highlighted that dietary shifts toward energy-dense 
foods, coupled with reduced physical activity, have 
resulted in concurrent undernutrition and overnutrition 
[25]. Evidence from urban poor settings in Kenya also 
documented coexistence of thinness and overweight, 
supporting the patterns observed in the present study 
[26]. 
Long-term trend analyses from Brazil demonstrated 
rising obesity prevalence alongside persistent 
undernutrition, particularly among disadvantaged 
groups [27]. Comparable trends were evident in the 
present study, where a substantial proportion of 
adolescents remained undernourished despite 
emerging overnutrition. 
Studies from Mexico have shown that concurrent 
stunting and overweight in early life are associated 
with adverse health trajectories [28]. Although the 
present study focused on adolescents rather than 
younger children, similar mechanisms may underlie 
the coexistence of malnutrition forms observed. 
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Evidence from rural South Africa further demonstrated 
that rural populations are not protected from obesity, 
with documented coexistence of undernutrition and 
overweight [29]. This aligns with the present study 
findings, where adolescents from both orphan and non-
orphan groups exhibited overnutrition. 
Finally, longstanding evidence indicates that India is 
well advanced in its nutrition transition, with 
simultaneous persistence of undernutrition and rising 
obesity [30]. The present study findings are concordant 
with this broader national pattern while highlighting 
notable subgroup disparities, particularly among 
orphaned adolescents. 
 
LIMITATIONS 
This study has certain limitations that should be 
considered when interpreting the findings. As a cross-
sectional study, causal relationships between 
nutritional status and associated factors could not be 
established. The reliance on BMI-for-age as the 
primary indicator of nutritional status may not fully 
capture body composition differences, particularly lean 
mass and fat distribution. Dietary intake and physical 
activity data were self-reported, which may be subject 
to recall bias and social desirability bias. The study was 
conducted in a single district, which may limit the 
generalizability of findings to other geographic 
settings. Additionally, biochemical assessments for 
micronutrient deficiencies were not performed, which 
may have underestimated the overall burden of 
malnutrition. 
 
CONCLUSION 
The present study highlights the coexistence of 
undernutrition and overnutrition among school-going 
adolescents in Chengalpattu district, underscoring the 
reality of the double burden of malnutrition in this 
population. Half of the adolescents studied were 
affected by some form of malnutrition, indicating a 
substantial public health challenge. Undernutrition 
emerged as the predominant concern among orphaned 
adolescents, with nearly two-fifths exhibiting thinness 
or severe thinness, reflecting heightened vulnerability 
linked to orphan status. In contrast, overnutrition 
affected orphans and non-orphans at similar levels, 
suggesting that exposure to obesogenic environments 
and lifestyle transitions extends across social groups. 
The comparable prevalence of overweight and obesity 
among both groups reflects ongoing nutrition 
transition, while the marked disparity in undernutrition 
emphasizes persistent social and nutritional inequities. 
The absence of significant associations with most 

socio-demographic and behavioral variables suggests 
that adolescent malnutrition may be driven by complex 
and context-specific factors beyond those traditionally 
assessed. Overall, the findings reinforce the 
importance of adopting comprehensive adolescent 
nutrition approaches that simultaneously address 
nutritional deficiency and excess, with special 
attention to socially vulnerable subgroups such as 
orphans. 
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