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 Background: Wasting remains a significant public health 

problem among adolescents, particularly in developing 

countries, including Indonesia, where its prevalence is still 

relatively high. This condition can interfere with adolescent 

growth and development. Objective: This study aimed to 

analyze factors associated with the degree of wasting 

among adolescents, particularly body image, eating 

behavior, and physical activity. Method: This study 

employed a quantitative analytic cross-sectional design 

among adolescents at SMPN 15 Pekanbaru. The sample 

consisted of 48 adolescents with wasting, selected using a 

total sampling technique. Data were collected through 

anthropometric measurements and standardized 

questionnaires (BSQ, DEBQ, and PAQ-A) and analyzed 

using the Chi-square test. Result: Most respondents were 

14 years old with a balanced gender distribution, and the 

majority experienced moderate wasting. Most had low 

body image, positive eating behavior, and light physical 

activity. The main findings indicated no significant 

relationships between body image (p = 1.00), eating 

behavior (p = 0.44), and physical activity (p = 1.00) and the 

degree of wasting. Conclusion: Body image, eating 

behavior, and physical activity were not significantly 

associated with the degree of wasting among adolescents. 

Recommendation: Wasting among adolescents may be 

influenced by factors beyond body image, eating behavior, 

and physical activity. 
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INTRODUCTION 
Adolescence is a critical stage of human 

development characterized by rapid physical, 
psychological, and social changes that require 
adequate nutrition and healthy lifestyle 
behaviors. However, modern lifestyles have 
influenced adolescents’ habits, including 
increased consumption of fast food, unhealthy 
eating patterns, and reduced physical activity, 
which increase the risk of nutritional problems 
(1). Adolescents aged 10-19 years represent a 
large population group that plays an 
important role in future human resource 
development (2). 

Wasting is one form of acute malnutrition 
characterized by low weight-for-height 
according to WHO growth standards (3). 
Globally, about 45 million children and 
adolescents experience wasting, with the 
highest prevalence reported in South Asia and 
Sub-Saharan Africa (4). In Indonesia, the 
prevalence of wasting among adolescents 
reached 7.6%, while in Riau Province it was 
recorded at 7.9% (5). These findings indicate 
that wasting remains a public health concern 
that requires further attention. 

Several factors may influence adolescents’ 
nutritional status, including body image, 
eating behavior, and physical activity. 
Negative body image and unhealthy eating 
behavior may lead to energy deficiency and 
weight loss, while low physical activity may 
disrupt energy balance and affect nutritional 
status (6). 

Previous studies by Zuhasna, Purnama, 
and Az-Zahra et al. have shown that body 
image, eating behavior, and physical activity 
are associated with adolescent nutritional 
status (7-9). However, these variables have 
mostly been examined separately and have 
not specifically focused on the degree of 
wasting. There is still limited research that 
simultaneously analyzes these factors in 
relation to the degree of wasting, particularly 
among adolescents in Indonesia. 

In addition, based on data from the 
Pekanbaru Health Office and local health 
centers, SMPN 15 Pekanbaru has a relatively 
high prevalence of wasting compared to other 
schools. This condition highlights the urgency 
of conducting further research to explore the 
factors associated with wasting among 
adolescents in this area. Therefore, this study 

aims to analyze factors associated with the 
degree of wasting among adolescents, 
particularly body image, eating behavior, and 
physical activity. 
 
OBJECTIVE 

The objective of this study is to analyze 
factors associated with the degree of wasting 
among adolescents at SMPN 15 Pekanbaru, 
including body image, eating behavior, and 
physical activity 
 
METHODS 
Design 

This study used a quantitative analytic 
observational design with a cross-sectional 
approach. The independent and dependent 
variables were measured at the same time to 
identify factors associated with wasting 
among adolescents. 

 

Sample size and sampling technique 

The population of this study consisted of 
adolescents at SMPN 15 Pekanbaru. The 
sample included adolescents who met the 
inclusion criteria and were identified as 
wasting based on weight-for-height Z-score < 
−2 SD. A total sampling technique was 
applied, in which all eligible adolescents were 
included, resulting in 48 respondents 
participating in the study. 

The relatively small sample size may have 
limited the statistical power to detect 
significant associations. However, cross-
sectional studies are commonly used to 
describe population characteristics and 
examine relationships at a single point in time 
(28). The adequacy of sample size in such 
studies depends on several factors, including 
study objectives and population 
characteristics (29). Therefore, the findings of 
this study should be interpreted with caution, 
although the study remains appropriate for 
exploratory analysis (12). 

The inclusion criteria were adolescents 
with wasting based on weight-for-height Z-
score < -2 SD, while the exclusion was applied 
to minimize potential confounding factors 
that may influence nutritional status 
independently of the studied variables. 

 

Data collection process 
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The instrument has been tested for validity 
and reliability, showing acceptable internal 
consistency. Body image was measured using 
the Body Shape Questionnaire (BSQ), which 
consists of 33 items covering several aspects of 
body perception, including appearance 
evaluation, appearance orientation, body 
areas satisfaction, overweight preoccupation, 
and self-classified weight. The BSQ has been 
tested for validity and reliability, with a 
Cronbach’s alpha value of >0.693, indicating 
good internal consistency. Responses were 
measured using a Likert scale ranging from 
“strongly disagree” to “strongly agree” (1-4). 
The total score was obtained by summing all 
items, where a higher score indicates a higher 
level of body dissatisfaction. 

The instrument has demonstrated good 
validity and reliability in previous studies. 
Eating behavior was measured using the 
Dutch Eating Behavior Questionnaire (DEBQ), 
which consists of 16 questions covering three 
aspects: restrained eating, emotional eating, 
and external eating. This instrument has been 
validated and has good reliability with a 
Cronbach’s alpha value >0.843. The 
questionnaire uses a Likert scale, and the total 
score is obtained by summing all responses, 
where a higher score indicates a stronger 
tendency toward the eating behavior. 

Physical activity was measured using the 
Physical Activity Questionnaire for 
Adolescents (PAQ-A), which consists of 9 
questions assessing physical activity during 
leisure time, at school, on weekends, and over 
the past seven days. The PAQ-A has been 
proven to be valid and reliable with a 
Cronbach’s alpha value >0.78. Scoring uses a 
5-point scale, where a higher score indicates a 
higher level of physical activity. 

The degree of wasting is determined 
through anthropometric measurements using 
digital scales to measure body weight and a 
microtoise to measure height. Nutritional 

status is assessed based on the weight-for-
height Z-score (WHZ), where a Z-score of < −2 
SD is classified as wasting. 

Data analysis 

Data were analyzed using the Chi-square 
test to examine the relationship between body 
image, eating behavior, physical activity, and 
the degree of wasting among adolescents. The 
Chi-square test was used because all variables 
were categorical. Univariate analysis was used 
to describe the characteristics of respondents 
using frequency distributions and 
percentages. Bivariate analysis was conducted 
using the Chi-Square test to determine the 
relationship between body image, eating 
behavior, physical activity, and the level of 
wasting, because all the variables studied 
were categorical. Therefore, the chi-square test 
was considered appropriate to assess the 
association between independent and 
dependent categorical variables. 

 

Ethical consideration 

This study received ethical approval from 
the Ethics Committee of Hang Tuah 
University Pekanbaru 
(024/KEPK/UHTP/XII/2025). Informed 
consent was obtained from all respondents 
before data collection. 

 

RESULTS 

The average age of respondents was 14.17 
years, ranging from 13 to 15 years. The 
distribution of respondents based on gender 
showed an equal number of males and 
females, with 24 participants (50%) each. The 
average height of respondents was 156.31 cm 
(range 137-172 cm), The average weight was 
37.72 kg (range 26.30-46.30 kg). Most 
respondents had no history of illness. 

The characteristics of respondents are 
presented in Table 1. 

 

Table 1. Characteristics of Respondents 

No Variable Mean Median 
Standard 

deviation 
Minimum Maximum 

1 Age (years) 14.17 14 0.66 13 15 

2 Body weight (kg) 37.72 37.8 4.40 26.30 46.30 

3 Height (cm) 156.31 157 8.46 137 172 
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Table 2. Distribution of Respondent Characteristics 

No Variable Category Frequency % 

1 Gender 
Male 24 50% 

Female 24 50% 

2 Degree of Wasting 

Moderate Wasting 43 89.6% 

Severe Wasting 5 10.4% 

Total 48 100% 

 

The distribution of respondents based on 
gender was equal, with 24 males and 24 
females (50% each). The majority of 

respondents experienced moderate wasting 
(89.6%), while 10.4% experienced severe 
wasting. 

 

Table 3. Distribution of Study Variables 

No Variable Category Frequency % 

1. Body Image 

High 1 2.1% 

Low 47 97.9% 

Total 48 100% 

2. Eating Behavior 

Negative 5 10.4% 

Adequate 43 89.6% 

Total 48 100% 

3. Physical Activity 

Light 46 95.8% 

Heavy 2 4.2% 

Total 48 100% 

 

The distribution of study variables is 
presented in Table 3. Most respondents had 
low body image (97.9%), while only 2.1% had 
high body image. The majority of respondents 
had adequate eating behavior (89.6%), 
whereas 10.4% had negative eating behavior. 
In terms of physical activity, most respondents 
had light physical activity (95.8%), while only 
4.2% had heavy physical activity.  

Table 4 shows the distribution of 
respondents based on body image, eating 
behavior, and physical activity across the 
degree of wasting. Most respondents with low 
body image experienced moderate wasting. 
Similarly, respondents with adequate eating 
behavior and light physical activity were 
predominantly classified as having moderate 
wasting. 

The results of the Chi-square test showed 
that there was no significant relationship 
between body image (p = 1.00), eating 

behavior (p = 0.44), and physical activity (p = 
1.00) with the degree of wasting. Although 
respondents with negative eating behavior 
had a higher risk (PR = 2.44; 95% CI: 0.21-
27.43), this association was not statistically 
significant. These findings indicate that the 
studied variables were not significant 
determinants of wasting in this population. 

 

DISCUSSION 

The majority of respondents were 14 years 
old with a balanced gender distribution. Most 
adolescents experienced moderate wasting. In 
terms of study variables, most respondents 
had low body image, positive eating behavior, 
and light physical activity. These findings 
indicate that respondents had relatively 
similar characteristics, which may influence 
the variability of the data. 



 

International Journal of Nursing and Health Services (IJNHS) Volume 9, Issue 3, June, 20th, 2026    91 

This study found that body image, eating 
behavior, and physical activity were not 
significantly associated with the degree of 
wasting among adolescents. These findings 
suggest that these variables may not be the 
primary determinants of wasting in this 
population. The absence of significant 
associations may be influenced by several 
factors. First, the relatively small sample size 
may have limited the statistical power of the 

study. Second, the homogeneity of 
respondents, particularly the dominance of 
moderate wasting and light physical activity, 
may have reduced data variation. 
Additionally, wasting is an acute condition 
that is more directly influenced by short-term 
factors such as dietary intake, recent illness, 
and infection rather than behavioral or 
psychological factors alone. 

Table 4. The Association Between Body Image, Eating Behavior, Physical Activity, and Wasting Among 

Adolescents 

No Variable Category 
Moderate 

[n (%)] 

Severe 

[n (%)] 

Total 

(N=48) 

PR 

(95% CI) 

p-

value 

1. 
Body 

Image 
Low 42 (89.4) 5 (10.6) 47 n.a 1.00 

  High 1 (100) 0 (0) 1   

2. 
Eating 

Behavior 
Negative 4 (80) 1 (20) 5 

2.44 

(0.21-27.43) 
0.44 

  Adequate 39 (90.7) 4 (9.3) 43 reff.  

3. 
Physical 

Activity 
Light 41 (89.1) 5 (10.9) 46 n.a 1.00 

  Heavy 2 (100) 0 (0) 2   

Previous studies have reported 
inconsistent findings regarding the 
relationship between behavioral factors and 
nutritional status. Some studies found 
significant associations, while others reported 
no relationship, indicating that the 
determinants of wasting may vary depending 
on population characteristics and study 
settings. 

However, the findings of this study are 
consistent with those reported by Zuhasna et 
al., which found no significant association 
between body image and wasting among 
adolescents. This suggests that body image 
may not directly influence acute nutritional 
conditions such as wasting, which are more 
likely determined by short-term factors such 
as recent dietary intake and health status. 

In contrast, Alfiyah et al. reported a 
significant relationship between eating 
behavior and undernutrition among 
adolescents. This difference indicates that the 
association between eating behavior and 
nutritional status may vary depending on 
population characteristics, measurement 
methods, and study settings. 

Previous studies, such as Whitfield et al., 
reported that physical activity was associated 
with underweight status among adolescents. 
These differences suggest that the impact of 
physical activity on nutritional status may 
depend on the balance between energy intake 
and expenditure, as well as other contributing 
factors. 

 

Body Image 

Body image is an individual’s perception 
of their body shape, which can influence 
eating behavior and lifestyle. Adolescents 
with negative body image tend to feel 
dissatisfied with their bodies, which may lead 
to restrictive eating patterns or unbalanced 
diets (10). This dissatisfaction can reduce food 
intake and increase the risk of energy 
deficiency, contributing to weight loss and 
potentially triggering wasting (11). During 
adolescence, body image is also shaped by 
external factors such as social media, peer 
pressure, and societal standards (12), which 
may lead to maladaptive eating behaviors 
affecting nutritional status (13). 
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However, this study found no significant 
relationship between body image and the 
degree of wasting. This may be due to wasting 
being an acute condition influenced more by 
short-term factors such as dietary intake and 
health status than psychological factors. The 
relatively homogeneous characteristics of 
respondents may also have limited data 
variability (26). These findings are consistent 
with previous studies and have also been 
reported in other adolescent populations (27). 

These findings are also consistent with 
Zuhasna and Hastuti et al. (7,13), who 
reported no significant relationship between 
body image and wasting. In contrast, studies 
by Alfiyah et al., Karno et al., and Purnama 
(14,15,8) reported significant associations 
between body image and nutritional status. 
These differences may be attributed to the use 
of different indicators, where previous studies 
commonly used BMI to assess long-term 
nutritional status, while wasting reflects acute 
malnutrition. Therefore, body image may 
have an indirect influence on nutritional 
status; however, its direct effect on wasting 
appears to be limited. 

 

Eating Behavior 

Eating behavior is influenced by both 
internal factors, such as nutritional 
knowledge, body image, and psychological 
conditions, and external factors, including 
family eating patterns, school environment, 
and media exposure (16). Although eating 
behavior plays an important role in nutritional 
status, it generally reflects long-term dietary 
patterns rather than short-term energy intake 
(30). In contrast, wasting is an acute condition 
that is more closely related to recent energy 
intake and health status, such as infection or 
illness (31). This may explain why eating 
behavior did not show a significant 
relationship with the degree of wasting in this 
study. 

Previous international studies have also 
shown that adolescent dietary behavior is 
often associated with long-term nutritional 
outcomes rather than acute conditions such as 
wasting (35). 

In addition, although respondents with 
negative eating behavior showed a higher risk 
of wasting (PR = 2.44), this association was not 

statistically significant, which may be 
influenced by the relatively small sample size 
and limited variability among respondents. 
This suggests that while eating behavior may 
contribute to nutritional risk, its effect may not 
be directly observable in acute conditions such 
as wasting (32). 

Furthermore, adolescent nutrition is 
influenced by multiple interacting factors, 
including biological, behavioral, and 
environmental determinants, which may 
weaken the direct relationship between a 
single variable and acute nutritional status 
(36). 

This finding is consistent with Purnama 
(8), who reported no significant relationship 
between eating behavior and adolescent 
nutritional status. However, it differs from 
studies by Alfiyah et al. and Ratih et al. (14,17), 
which found significant associations. These 
differences may be explained by the use of 
different indicators, where wasting reflects 
acute malnutrition, while other indicators 
such as BMI reflect long-term nutritional 
conditions. 

In this study, eating behavior was 
measured based on general dietary habits, 
which may not accurately capture short-term 
energy deficits that directly contribute to 
wasting. Therefore, the absence of a significant 
relationship does not indicate that eating 
behavior has no role in nutritional status, but 
rather suggests that its effect may not be 
directly observed in acute conditions such as 
wasting. 

 

Physical Activity 

Physical activity plays an important role in 
maintaining energy balance and supporting 
adolescent growth. It requires energy and 
contributes to metabolic processes, including 
nutrient metabolism. Adequate physical 
activity is generally defined as at least 30 
minutes per day or 3-5 days per week (25). 
Regular activity helps increase metabolism 
and maintain a balance between energy intake 
and expenditure (18), and also supports 
nutrient utilization and calorie expenditure, 
thereby contributing to optimal nutritional 
status (19). 

However, its impact on nutritional status 
depends on the balance between energy intake 
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and expenditure (20,21). Wasting, as an acute 
condition, is more directly influenced by 
short-term energy intake and health status 
rather than physical activity alone (31). In line 
with this, the results of this study showed no 
significant relationship between physical 
activity and the degree of wasting among 
adolescents. Although low levels of physical 
activity can increase the risk of nutritional 
problems (24), this does not necessarily lead to 
wasting when energy intake remains 
sufficient. 

International evidence suggests that 
physical activity contributes to overall health 
and metabolic balance, but its direct 
association with acute malnutrition is often 
limited (37). 

These findings are consistent with 
previous studies reporting no significant 
relationship between physical activity and 
undernutrition among adolescents (9,22). 
Such findings suggest that factors such as 
dietary intake, socioeconomic conditions, and 
sedentary behavior may play a more 
dominant role in determining nutritional 
status (33). However, this result differs from 
other studies that found a significant 
association between physical activity and 
underweight (23). These inconsistencies may 
be explained by differences in study 
populations, measurement of nutritional 
status, and contextual factors (34). 

In addition, global studies have 
highlighted that adolescent health outcomes 
are influenced by complex interactions 
between lifestyle and environmental factors 
rather than a single determinant (38). 

This study has several limitations. The 
cross-sectional design does not allow for 
causal inference between variables. Data 
collection using self-report questionnaires 
may introduce recall bias and subjectivity bias. 
The relatively small sample size may have 
limited the statistical power to detect 
significant associations. In addition, the 
measurement of eating behavior only reflected 
general dietary habits and did not capture 
actual energy and nutrient intake related to 
acute wasting. Furthermore, this study did not 
examine other important factors such as 
infection status, socioeconomic conditions, 
and detailed dietary intake. 

Similar limitations have been reported in 
cross-sectional studies, particularly regarding 
the inability to establish causal relationships 
and limited statistical power in smaller 
samples (39). 

Therefore, future studies are 
recommended to use longitudinal designs and 
more comprehensive measurements to better 
understand the determinants of wasting 
among adolescents. 

Acknowledgement 

The author would like to thank SMPN 15 
Pekanbaru and all respondents for their 
participation in this study. This research 
received no external funding and was fully 
funded by the author. The authors declare no 
conflict of interest. 

 

REFERENCES 

(1)  Rachmi CN, Jusril H, Ariawan I, Beal T, 
Sutrisna A. Eating behaviour of 
Indonesian adolescents: a systematic 
review of the literature. Public Health 
Nutr. 2020;24(S2):84-97. 
https://doi.org/10.1017/S13689800200
02876 

(2)  World Health Organization. Child and 
adolescent health and wellbeing. 
Geneva: WHO; 2020. 

(3)  World Health Organization. WHO child 
growth standards. Geneva: WHO; 2024. 

(4)  UNICEF, World Health Organization, 
World Bank Group. Levels and trends in 
child malnutrition. New York: UNICEF; 
2025. 

(5)  Ministry of Health of the Republic of 
Indonesia. Survei Kesehatan Indonesia 
(SKI) 2023. Jakarta: Ministry of Health; 
2023. 

(6)  Kaziga R, Muchunguzi C, Achen D, 
Kools S. Beauty is skin deep: the self-
perception of adolescents and young 
women in construction of body image 
within the Ankole society. Int J Environ 
Res Public Health. 2021;18:7840. 
https://doi.org/10.3390/ijerph1815784
0 

(7)  Zuhasna. Hubungan asupan zat gizi, 
pengetahuan gizi, body image, media 
sosial, dan teman sebaya dengan status 
gizi wasting siswi SMAN 12 Padang 



 

International Journal of Nursing and Health Services (IJNHS) Volume 9, Issue 3, June, 20th, 2026    94 

tahun 2019. Padang: Sekolah Tinggi 
Ilmu Kesehatan Perintis; 2020. 

(8)  Purnama NLA. Body image, perilaku 
makan dan status gizi remaja. J Ilm 
Keperawatan. 2021;7(2):1-8. 

(9) Az-Zahra NF, Firmansyah, Isnaeni FN. 
Hubungan pengetahuan gizi dan 
aktivitas fisik dengan status gizi remaja 
di Surakarta. Nutrix. 2025;9(2):422-431. 

(10)  Heiman T, Shemesh DO. Perceived body 
appearance and eating habits: the voice 
of young and adult students attending 
higher education. Int J Environ Res 
Public Health. 2019;16:451. 
https://doi.org/10.3390/ijerph1603045
1 

(11)  Rangé H, Colon P, Godart N, Kapila Y, 
Bouchard P. Eating disorders through 
the periodontal lens. Periodontol 2000. 
2021;87:17-31. 

(12)  Wang X, Cheng Z. Cross-sectional 
studies: strengths, weaknesses, and 
recommendations. Chest. 2020;158(1 
Suppl):S65-S71. 
https://doi.org/10.1016/j.chest.2020.03
.012 

(13)  Hastuti EK, Fatimah S, Suyatno. Faktor 
risiko kejadian wasting pada remaja 
putri. J Kesehat Masy. 2017;5(4):656-663. 

(14) Alfiyah R, Rizky ER, Azzahri LM. 
Hubungan body image dan perilaku 
makan. Indones J Sci. 2024;1(3):918-925. 

(15)  Karno DA, Fitriani A, Iswahyudi. 
Faktor-faktor yang mempengaruhi 
underweight. JGK. 2024;16(1):113-123. 

(16)  World Health Organization. Healthy 
diet. Geneva: WHO; 2018. 

(17) Ratih RH, Herlina S, Abdurrab U. 
Hubungan perilaku makan dengan 
status gizi. Smart Kebidanan. 
2020;7(2):95-100. 
https://doi.org/10.34310/sjkb.v7i2.397 

(18) Minggu LLJ, Posangi J, Wariki WMV, 
Manampiring AE. Aktivitas fisik dan 
status gizi. EBM. 2022;10(1):8-13. 
https://doi.org/10.35790/ebm.v10.i1.3
7320 

(19) Ministry of Health of the Republic of 
Indonesia. Standar antropometri anak. 
Jakarta: Ministry of Health; 2020. 

(20) Rahmawati NI, Rakhma LR. Energy 
adequacy and physical activity. Eduvest. 
2024;4(7):5612-5629. 

(21)  Baral S, Singh AK, Aryal A, et al. Food 
habit and nutritional status. PLOS Glob 
Public Health. 2025;5:e0004136. 
https://doi.org/10.1371/journal.pgph.
0004136 

(22)  Awaliah W, Widiastuti E, Idriani R, et al. 
Asupan makanan dan aktivitas fisik. J 
Ilm Keperawatan. 2023;9(2):1-6. 

(23)  Whitfield H, Hargreaves D, Nicholls D, 
et al. Risk factors of adolescent thinness. 
BMC Public Health. 2023;23:938. 
https://doi.org/10.1186/s12889-023-
15850-1 

(24)  Waluyani I, Siregar FN, Anggreini D, et 
al. Pola makan dan aktivitas fisik. J 
Kesehat Masy. 2022;17(2):145-152. 

(25) Ministry of health of the republic of 
Indonesia. Regulation of the minister of 
Health of the Republic of Indonesia No. 
2 of 2022. 

(26)  Rodgers RF, McLean SA, Paxton SJ. 
Body dissatisfaction and eating 
behavior. J Youth Adolesc. 
2015;44(3):702-713. 
https://doi.org/10.1007/s10964-014-
0154-7 

(27)  Voelker DK, Reel JJ, Greenleaf C. Body 
image perceptions. J Adolesc Health. 
2015;56(4):378-382. 
https://doi.org/10.1016/j.jadohealth.20
14.11.009 

(28)  Setia MS. Cross-sectional studies. Indian 
J Dermatol. 2016;61(3):261-264. 
https://doi.org/10.4103/0019-
5154.182410 

(29) Charan J, Biswas T. Sample size 
calculation. Indian J Psychol Med. 
2013;35(2):121-126. 
https://doi.org/10.4103/0253-
7176.116232 

(30) Larson N, Story M. Environmental 
influences on food choices. Ann Behav 
Med. 2009;38(Suppl 1):S56-S73. 
https://doi.org/10.1007/s12160-009-
9120-9 

(31)  Black RE, Victora CG, Walker SP, et al. 
Undernutrition and overweight. Lancet. 
2013;382(9890):427-451. 



 

International Journal of Nursing and Health Services (IJNHS) Volume 9, Issue 3, June, 20th, 2026    95 

https://doi.org/10.1016/S0140-
6736(13)60937-X 

(32)  Scaglioni S, De Cosmi V, Ciappolino V, 
et al. Eating behaviours. Nutrients. 
2018;10(6):706. 
https://doi.org/10.3390/nu10060706 

(33)  Janssen I, LeBlanc AG. Physical activity 
and health. Int J Behav Nutr Phys Act. 
2010;7:40. 
https://doi.org/10.1186/1479-5868-7-
40 

(34)  Hallal PC, Andersen LB, Bull FC, et al. 
Global physical activity levels. Lancet. 
2012;380(9838):247-257. 
https://doi.org/10.1016/S0140-
6736(12)60646-1 

(35)  Sawyer SM, Afifi RA, Bearinger LH, et 
al. Adolescence and health. Lancet. 
2012;379(9826):1630-1640. 
https://doi.org/10.1016/S0140-
6736(12)60072-5 

(36)  Patton GC, Sawyer SM, Santelli JS, et al. 
Adolescent health and wellbeing. 
Lancet. 2016;387(10036):2423-2478. 
https://doi.org/10.1016/S0140-
6736(16)00579-1 

(37)  Prendergast AJ, Humphrey JH. Stunting 
syndrome. Paediatr Int Child Health. 
2014;34(4):250-265. 
https://doi.org/10.1179/2046905514Y.0
000000158 

(38)  Das JK, Salam RA, Thornburg KL, et al. 
Adolescent nutrition. Ann N Y Acad Sci. 
2017;1393(1):21-33. 
https://doi.org/10.1111/nyas.13330 

(39)  Keats EC, Rappaport AI, Shah S, et al. 
Dietary intake in adolescents. Nutrients. 
2018;10(12):1978. 
https://doi.org/10.3390/nu10121978 

 


