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ABSTRACT

This case control study was carried out among adolescent school children in an urban area of Kancheepuram District
to assess the socio-demographic, nutritional, behavioural, antenatal and postnatal determinants of adolescent obesity.
To determine the socio-demographic factors associated with obesity among cases and controls. To assess the
nutritional factors associated with obesity among cases and controls and determine the behavioural factors associated
with obesity among cases and controls. Though there is a National Adolescent Health Programme in India, the
strategies of the programme do not specifically address obesity as a public health problem.
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Introduction

Obesity is defined as “an abnormal growth of the adipose tissue either due to enlargement of size
of fat cells (referred to as hypertrophic obesity) or due to increase in number of fat cells (referred
to as hyperplastic obesity) or both”. First obesity is generally expressed in terms of Body Mass
Index (BMI). Obesity is one of the significant contributors to ill health and the prevalence has
nearly tripled worldwide since 1975. Obesity is one of the most common chronic disorders in
both adults and children. In 2016, more than 1.9 billion adults were overweight out of which
nearly 650 million people was obese. According to the World Health Organization (WHO), a
child is defined as “a person younger than 19 years of age unless national law defines a person to
be an adult at an earlier age”. When a person falls into the category of 10 to 19 years, they are
referred to as an “adolescent”. [1-3] Obesity is a preventable risk factor and the prevalence of
obesity is increasing in children including adolescents. Nearly 340 million children including
adolescents were overweight or obese in the year 2016. Between 1975 and 2016, the rates of
obesity have increased more than four-fold among children including adolescents. For children,
age and sex need to be considered when defining overweight and obesity and WHO has given
clear cut definitions for those aged between 5 -19 years.[4]

At the same time, these children are exposed to food items with high fat and salt content, more
calories but less micro nutrients. These dietary patterns, in synergy with low levels of physical
activity, result in sharp rise in childhood obesity while undernutrition issues remain
unresolved.[5-8]

Prevalence of overweight and obesity in adolescents The prevalence of overweight and obesity
among children including adolescents in the age group of 5-19 years has risen drastically from
4% in 1975 to 18% in 2016. This increase is noted in both boys and girls. In the year 2016, 19%
of boys and 18% of girls were overweight worldwide. In 1975, around 1% of children aged
between 5 -19 years were obese, whereas in 2016, this proportion has increased to 7% (6% in
boys and 8% in girls). Overweight and obesity ranks higher in mortality worldwide than
underweight. [7]
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Aetiology of obesity and overweigh The fundamental cause of obesity and overweight is an
energy imbalance between calories intake and output. 21 The aetiology of obesity is complex and
multiple factors play a role in development of obesity. Among them, non-modifiable risk factors
are age, sex, ethnicity and genetic factors. Modifiable risk factors are physical activity, socio-
economic status, eating habits, psychosocial factors and endocrine disorders. [2]

Reducing the content of fat, salt and sugar in processed foods Ensuring that healthy and nutritious
foods are available and within the purchasing power to all consumers Limiting the marketing of
foods which have high sugars, salt and fats, especially those foods targeting the children and
teenagers Response to the rising burden of obesity In the year 2004, the World Health Assembly
adopted the "WHO Global Strategy on Diet, Physical Activity and Health (DPAS)" which
describes the actions that are essential to encourage healthy diet intake and regular physical
activity. The Strategy invites all stakeholders to take necessary actions at global, national and
regional levels to bring a sustainable improvement in the physical activity patterns and dietary
intake at the population level. [9,10]

MATERIALS AND METHODS

Study Design
The present study is a school based Case Control study conducted in an urban area of
Kancheepuram district, Tamil Nadu.

Study area

The study was carried out in Chromepet, which is an urban residential area in Kancheepuram
district, Tamilnadu where SreeBalaji Medical College and Hospital is situated. Chromepet is a
calm residential locality where various schools and colleges are located. This area is around
22kms from Chennai Central railway station. It lies on both sides of the Grand Southern Trunk
road.

Chromepet comes under Tambaramtaluk, which has a total urban population of 3,56,322
according to 2011 census. 91 Among them, 1,80,321 are males and 1,76,001 are females. The
total number of households are 91,201 and the land area is around 62.5 sg.km. The literacy rate is
nearly 83% and the sex ratio is 976 females for 1000 males. 91

Study population

The population covered in this study was school children between the age 10-17 years, studying
in V standard to XII standard. Study period The study was conducted between November 2018
and April 2019.

Inclusion criteria

Students for the study were included based on the BMI for age and sex criteria. Willing students
who had a BMI for age and sex >+2 SD of WHO growth reference median was taken as a case,
and BMI for age and sex between -2SD and +1SD was taken as a control.

Exclusion criteria

Students who were not willing to participate in the study were excluded. Students who had a BMI
for age and sex between +1SD and +2SD were excluded from the study who fell into overweight
category and those with a BMI for age and sex less than -2SD who fell into underweight category
were excluded from the study.
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Statistical analysis:

Data was entered in Microsoft excel and analysed using SPSS software, version 22. The
statistical analysis of the data was done using descriptive and analytical statistics. The
descriptive statistics analyzed were presented as frequency distribution and percentage. The
analytical statistics for categorical data used were Chi square, Odds Ratio (OR), 95% Confidence
Interval (CI) and p value.

RESULTS
A total of 110 obese adolescents (cases) and 110 non-obese adolescents (controls) were included
in this Case Control study. The cases and controls were group matched for age. Socio
demographic characteristics, physical activity pattern, dietary habits, family history of obesity,
antenatal and postnatal factors were analysed for the cases and controls. The results of the study
are given below and explained with tables and figures.
Socio-demographic characteristics of the cases and controls are shown in Table 1. Nearly 53%
belonged to the age group of 13-15 years. About 55.5% were females among the cases and
51.8% were females among the controls. Around 80% of cases and 78.2% of controls belonged to
Hindu religion. With regard to educational status of the father, around 50.9% among cases and
60% among controlshave completed graduate degree. Around 60% of mothers of both cases
and controls have completed graduate degree.
Socio-Economic Status was categorized according to Modified Kuppuswamy classification
(updated February 2019). Nearly 54.5% of the cases belonged to upper middle class, 30% to
lower middle class, 10% to upper class, and 5.5% to upper lower class. Similarly, among the
controls, 70% were in upper middle class category, 16.4% in upper class and 13.6% in lower
middle class. About 34.5% of cases and 4.5% of controls were the only child in the family.
Nearly 84.5% of the children among cases and 73.6% among controls belonged to nuclear type of
family.

Table 1: Socio demographic characteristics of the obese and non-obese adolescents

Obese adolescents Non-obese adolescents
S.No Characteristic (N=110) (N=110)
Frequency \Percentage Frequency \Percentage
1. Age in years
10-12 yrs 30 27.3 30 27.3
13-15 yrs 58 52.7 58 52.7
16-17 yrs 22 20.0 22 20.0
2. Gender
Male 49 44.5 53 48.2
Female 61 55.5 57 51.8
3. Religion
Hindu 88 30.0 86 78.2
Christian 16 14.5 19 17.3
Muslim 6 5.5 5 4.5
4. Education of father
Professional or 25 22.8 32 29.1
Honours
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Graduate degree 56 50.9 66 60.0
Intermediate or
post high school24 21.8 12 10.9
diploma
High school 5 4.5 - -
5. Education of mother
Professional or - - 16 14.5
Honours
Graduate degree 65 59.1 66 60.0
Intermediate  or post
high school 11 10.0 22 20.0
diploma
High school 34 30.9 6 5.5
6. Occupation of father
Professional 6 5.5 3 7.3
Semi-professional 42 38.1 26 23.6
Clerical 5 4.5 22 20.0
Skilled worker 33 30.0 35 31.8
Semi-skilled 18 16.4 17 15.4
worker
Unskilled worker 6 5.5 -
Unemployed - - 2 1.8
7. Occupation of mother
Professional - - 4 3.6
Semi-professional 22 20.0 10 0.1
Clerical 11 10.0 14 12.7
Skilled worker 5 4.5 15 13.6
Semi-skilled - - 15 13.6
worker
Unskilled worker 11 10.0 - -
Unemployed 61 55.5 52 47.4
8. Socio-economic class (Modified Kuppuswamy classification
2019)
Upper 11 10.0 18 16.4
Upper middle 60 54.5 77 70.0
Lower middle 33 30.0 15 13.6
Upper lower 6 5.5 - -
Lower - - - -
0. No.of.siblings
Nil (single child) 38 34.5 5 4.5
One 72 65.5 105 95.5
10.  [Type of family
Nuclear 93 84.5 81 73.6
Joint 11 10.0 24 21.8
Three generation 6 5.5 5 4.6
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Comparison of Dietary habits of obese and non-obese adolescents

The dietary patterns were analysed and compared between the obese and non-obese adolescents
(Table 2). About 17.3% of cases and 10.9% of controls had the habit of skipping breakfast.
Increased consumption of fast food was noted among 40% of cases and 21.8% of controls.
Increased intake of chocolates or sweets were reported by 35.5% of cases and 11.8% of controls.
Adequate fruits intake was reported by 42.7% of cases and 60% of controls. Adequate
vegetables intake was noted in 20.9% among cases and 24.5% among controls. The habit of
increased visits to restaurants was noted in 15.5% of cases and 10.9% of controls. Parents’
restriction in allowing children to buy snacks was noted among 57.3% of cases and 81.8% of
controls.

Table 2: Dietary habits of obese and non-obese adolescents

Obese adolescents Non-obese adolescents
S.No |Factor (N=110) (N=110)
Frequency \Percentage Frequency \Percentage

1. Habit of skipping breakfast

Yes 19 17.3 12 10.9

No 01 82.7 98 89.1
2. Increased fast food consumption

Yes A4 40.0 24 21.8

No 66 60.0 86 78.2
3. Increased intake of chocolates/sweets

Yes 39 35.5 13 11.8

No 71 65.5 97 88.2
4. Fruits intake

Adequate AT 42.7 66 60.0

Inadequate |63 57.3 44 40.0
5. Vegetables intake

Adequate 23 20.9 27 24.5

Inadequate |87 79.1 83 75.5
6. Increased visits to restaurants

Yes 17 15.5 12 10.9

No 03 84.5 98 89.1
7. Liberty to buy snacks without restriction by parents

Yes A7 42.7 20 18.2

No 63 57.3 90 81.8
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Figure 1: Time spent in physical activity by obese and non - obese adolescents
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Antenatal and postnatal history among cases and controls

Certain factors in antenatal and postnatal period can play a role in development of obesity in
adolescents and they are presented in Table 4. History of maternal gestational diabetes was noted
among 3.6% of cases and 1.8% of controls. About 17.3% of cases and 10.9% of controls had
increased birth weight (Figure 2). History of exclusive breast feeding was reported by the
mothers of 35.5% of cases and 65.5% of controls.

Figure 2: Comparison of birth weight among cases and controls
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Family history of obesity among cases and controls
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The percentage of children who had atleast one obese parent is presented in Figure 3. About
30.9% of cases and 14.5% of controls had an obese father or mother. Figure 4 shows a
comparison of obesity among siblings of cases and controls. Nearly 13.6% of cases and 10% of
controls had a sibling who is obese.

Figure 3: Comparison of parental obesity among cases and controls

Figure 4 : Comparison of waist hip ratio among cases and controls

e

Menstrual history was elicited from adolescent girls who have attained menarche (Table 3). Out
of total 49 obese girls, 57.1% had regular menstrual cycles. Out of total 47 girls in the
control group, 80.9% reported regular cycles. Among cases who had irregular cycles (n=21),
23.8% had taken treatment for the same. Menstrual flow was reported as normal by 77.6% of
cases and 87.2% of controls.
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Table 3: Comparison of Menstrual history of adolescent girls
Obese girls (N=49) Non-obese girls (N=47)

S.No |Characteristic

Frequency |Percentage |Frequency |Percentage

Menstrual cycle

Regular 28 57.1 38 80.9
Irregular 21 42.9 ¢) 19.1
If irregular, any treatment taken

> Yes 5 23.8 - -
No 16 76.2 0 100
Menstrual flow

3 Normal 38 77.6 41 87.2
Heavy - - - -
Scanty 11 22.4 6 12.8

Family history of obesity among cases and controls is given in Table 9. The odds of developing
obesity is 2.6 times higher for adolescents who had atleast one obese parent compared to those
adolescents whose parents were not obese (OR-2.62, 95% CI:1.3-5.1, p value-0.003). Having
an obese sibling didn’t show statistical significance between the cases and controls.

Table 4: Family history of obesity and its association with adolescent obesity

S.No Factor Obese Non- OR (95% Chi p
obese Cl) square value
1. Obese parent
Yes 34 16 2.62
(1.3-5.1) 8.39 0.003*
No 76 04 ref
2. Obese sibling
Yes 15 11 1.42
(0.62-3.25) 0.69 0.4
No 95 99 ref

OR: odds ratio; Cl: confidence interval; ref: reference
*p<0.05 statistically significant at 95% ClI

Among the adolescent girls (49 cases and 47 controls), the association between menstrual
symptoms reported by the girls with adolescent obesity was studied. Irregular menstrual cycles,
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which is usually a complication of obesity was noted more among obese adolescent girls (OR-
3.13, 95% CI: 1.26-8.19, p value-0.02). There was no statistically significant association
between menstrual flow and obesity.

Table 5: Menstrual symptoms and its association with adolescent obesity

Obese Non- obese |OR (95% CI) [Chi p value
S.No  |Factor (N=49) (N=47) square
1. Menstrual cycles
Irregular 21 0 3.13
(1.26-8.19) 5.22 0.02*
Regular 28 38 ref
2. Menstrual flow
Scanty 11 6 1.96
(0.66-6.26) 0.95 0.33
Normal 38 41 ref

OR: odds ratio; Cl: confidence interval; ref: reference
*p<0.05 statistically significant at 95% CI

DISCUSSION

This Case-control study was done to assess the determinants associated with obesity among
adolescent school children. The study was conducted in an urban area of Kancheepuram
district and included 110 cases and 110 controls selected from the study population. Many
interesting results were obtained from the present study and were explained already. Findings of
the study are discussed in comparison with similar studies done in different settings.

In the present study, we didn’t find an association between gender and adolescent obesity.
Similar finding was noted in a study by Maruf et al in a study done among school going
adolescents in Nigeria (p value >0.05). 104 Whereas in a Case control study by Menezeset el
among adolescents in Brazil, obesity found a positive association with males compared to
females (OR: 2.25, p value <0.006). [11]

In the Case control study by Bhuiyan et al, maternal education was assessed for its association
with adolescent obesity but it was not statistically significant (OR: 1.1, p value >0.05). 63
Educational level of parents plays a role in development of adolescent obesity. Adolescents
whose parents are less educated are more likely to become obese because of inadequate
knowledge of the parents on healthy food selection, physical activity and weight control.[12,13]
In the present study, we didn’t find a significant association between socio-economic class and
adolescent obesity. This could be because of the fact that this case control study was done in
private schools and majority of adolescents, both cases and controls were from affluent families.
Whereas Rathnayake KM et al in a case control study done in Srilanka among adolescent girls
noted high socio economic status as a factor associated with obesity (OR: 3.42, p value: 0.001).
[7,14] Similarly, Piryani et al in a study from Nepal also noted upper socio-economic class as a
factor associated with adolescent obesity (OR: 4.26, p value <0.001). 105 On the contrary, in a
study by Cook et al among adolescents, low socio economic class was noted as a risk factor for
adolescent obesity. [15-18]

In the present study, increased chocolates or sweets intak e was found to be associated with
adolescent obesity. Similarly, in the study by Rexlin et al done in Madurai, unhealthy food
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habits like snacking on sweets and chocolates was reported as a risk factor for adolescent obesity
(OR: 2.04, p value: 0.03). 89 Similar finding was noted in a study by Nisak et al done in
Surabaya, Indonesia (p value: 0.028). Bo et al in their study done in Italy analysed the dietary
habits of a cohort of 400 adolescents and reported increased frequency of intake of chocolates as
a risk factor for adolescent obesity (p value <0.05).115 Intake of energy dense foods
coupled with minimal or no physical activity can contribute to development of obesity
among adolescents.[19]

In the present study, having an obese parent was found to be a factor associated with adolescent
obesity (OR: 2.62, p value: 0.003). Similarly, Bhuiyan et al in a case control study done among
adolescents in Dhaka, Bangladesh noted that having atleast one overweight parent as a risk factor
for adolescent obesity (OR: 2.7, p value <0.05). [20] In a case control study by Menezes et el in
Brazil, obesity had a positive association with mother’s BMI (OR: 3.45, p value <0.0001). 64
Panda SC in a study among adolescents in Burla, Orissa reported family history of obesity as a
risk factor for adolescent obesity (chi square: 4.11, p value: 0.04) 77 But in the study by Rexlin et
al, parental obesity didn’t show statistical significance with adolescent obesity (chi square: 1.38,
p value: 0.2). [21]

In the present study, irregular menstrual cycle was noted as a factor associated with adolescent
obesity among girls (OR: 3.13, p value: 0.02). Similar finding was reported from the case
control study by Rathnayake et al (OR: 4.47, p value: 0.001).60 This could be physiological, as
the menstrual cycles of adolescents are irregular due to immaturity of the hypothalamic-
pituitary-ovarian axis during the initial years after menarche. But, more than 90% of the cycles
will be within the range of 20 -45 days.[10] In the present study, the irregularity in menstrual
cycles was noted more among obese adolescent girls compared to their non-obese counter
parts.This could be due to the endocrine effects of obesity affecting the menstrual cycles. In later
stages of life, it can lead to menstrual disorders, polycystic ovary syndrome and infertility.[22]

CONCLUSION

This Case-control study assessed the socio-demographic factors, physical activity pattern and
dietary habits associated with obesity among adolescent school children in an urban area of
Kancheepuram district, Tamilnadu. The total sample size was 110 cases and 110 controls and
adolescent students were selected from schools using the WHO BMI for age and sex criteria.
The cases and controls were group matched for age and about 52.7% were in the age group of
13 -15 years.

About 44.5% of cases and 48.2% of controls were boys. Comparing the educational qualification
of the father, nearly 74% have completed graduate or higher degree among cases and 89%
among controls. Similarly, 60% of mothers of cases and 74.5% of mothers of controls have
completed graduate degree or higher qualification. The socio-demographic factors, dietary
factors, physical activity pattern, antenatal and postnatal history, menstrual symptoms for girls
were analysed to determine the association with adolescent obesity.

This case control study highlights various risk factors associated with adolescent obesity. Low
physical activity and improper dietary intake leads to development of obesity in the adolescent
period. This can continue in the later stages of life and lead to complications of obesity, thereby
affecting the quality of life in adulthood. Similarly, the advantages of exclusive breast feeding
during infancy need to be reinforced as it has an impact on growth and development in
adolescence.
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Public Health programmesbased on physical education need to be planned at the national level
to increase awareness on the factors associated with development of obesity among adolescents.
Interventions can be designed at various settings and among them, schools are the prime areas to
target the adolescents for health promaotion activities.

Funding: No funding sources

Ethical approval: The study was approved by the Institutional Ethics Committee

CONFLICT OF INTEREST
The authors declare no conflict of interest.

ACKNOWLEDGMENTS
The encouragement and support from Bharath University, Chennai is gratefully acknowledged.
For provided the laboratory facilities to carry out the research work.

BIBLIOGRAPHY

[1] Definitions, Classification, and Epidemiology of Obesity Endotext - NCBI Bookshelf
[Internet]. [cited 2019 Aug 14].

[2] Park K. Non-Communicable Diseases. In: Park’s Textbook of Preventive and Social
Medicine; 25th edn. Jabalpur; M/s BanarsidasBhanot Publishers: 2019. p426 -30.

[3] Swinburn BA, Sacks G, Hall KD, McPherson K, Finegood DT, Moodie ML, et al. The
global obesity pandemic: shaped by global drivers and local environments. Lancet.
2011;378(9793):804-14.

[4] Hill JO, Trowbridge FL. Childhood obesity: future directions and research priorities.
Pediatrics. 1998;101(3):570-4.

[5] Marti A, Moreno-Aliaga MJ, Hebebrand J, Martinez JA. Genes, lifestyles and obesity. Int
J ObesRelatMetabDisord. 2004;28(3):529-36.

[6] Lifshitz F, Tarim O, Smith MM. Nutrition in adolescence. EndocrinolMetabClin.
1993;22(3):673 -83.

[7] Marie NG, Fleming T, Robinson M, Thomson B, Graetz N, Margono C, et al. Global,
regional, and national prevalence of overweight and obesity in children and adults during
1980-2013: a systematic analysis for the Global Burden of Disease Study 2013. Lancet.
2014;384(9945):766 —81.

[8] National Family Health Survey (NFHS-4), 2015-16: India. Mumbai: IIPS [Internet].
[cited 2019 Jun 27]. Available from: http://rchiips.org/nfhs/factsheet NFHS-4.shtml

[9] National Family Health Survey (NFHS-4) State report for Tamilnadu 2015-16: India.
Mumbai: IIPS [Internet]. [cited 2018 Feb19]. Available from: http:/rchiips.org/NFHS/NFHS-
4Report.shtml

[10] Khadilkar VV, Khadilkar AV, Cole TJ, Chiplonkar SA, Pandit D. Overweight and
obesity prevalence and body mass index trends in Indian children. Int J PediatrObes.
2011;6(2):e216-224.

http://annalsofrscb.ro 2864


http://rchiips.org/NFHS/NFHS-

Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 1, 2021, Pages. 2854 - 2866
Received 15 December 2020; Accepted 05 January 2021.

[11] Anderson PM, Butcher KE. Childhood obesity: trends and potential causes. Future Child.
2006;16(1):19 -45.

[12] Lemos T, Gallagher D. Current body composition measurement techniques.
CurrOpinEndocrinol Diabetes Obes. 2017;24(5):310-4.

[13] Eknoyan G. AdolpheQuetelet (1796 —1874)—the average man and indices of obesity.
Nephrol Dial Transplant. 2008;23(1):47-51.

[14] Bhuiyan MU, Zaman S, Ahmed T. Risk factors associated with overweight and obesity
among urban school children and adolescents in Bangladesh: a case—control study. BMC
Pediatr. 2013;13:72.

[15] CarvalhoFrancescantonioMenezes IH, BorgesNeutzling M, AguiarCarrazedoTaddei JA
de. Risk factors for overweight and obesity in adolescents of a Brazilian University: a
case-control study. Nutr Hosp. 2009;24(1):17 — 24.

[16] Danasekaran R, Ranganathan K. Prevalence of overweight and obesity among rural
adolescent school students in Kanchipuram district, Tamil Nadu. Int J Community Med
Public Health. 2019;6:173 -6.

[17] Government of India. Maternal and Health Division, Diagnosis and Management of
Gestational Diabetes Mellitus: Technical and Operational Guidelines. New Delhi, India:
Ministry of Health & Family Welfare, New C oncept Information Systems; 2018.

[18] Piryani S, Baral KP, Pradhan B, Poudyal AK, Piryani RM. Overweight and its associated
risk factors among urban school adolescents in Nepal: a cross-sectional study. BMJ.
2016;6(5):e010335.

[19] Ahmed J, Laghari A, Naseer M, et al. Prevalence of an d factors associated with obesity
among Pakistani schoolchildren: a school-based, cross-sectional study. East Mediterr
Health J. 2013;19:242 -7.

[20] Giugliano R, Carneiro EC. Factors associated with obesity in school children. J Pediatr.
2004,80(1):17 -22.

[21] Ahmad S, Shukla NK, Singh JV, Shukla R, Shukla M. Double burden of malnutrition
among school-going adolescent girls in North India: A cross-sectional study. J Family
Med Prim Care. 2018;7:1417-24.

[22] Cook WK, Tseng W, Bautista R, John I. Ethnicity, socioeconomic status, and overweight
in Asian American adolescents. Prev Med Rep. 2016;4:233 -7.

[23] Min J, Xue H, Wang VHC, Li M, Wang Y. Are single children more likely to be
overweight or obese than those with siblings? The influence of China’s one-child policy
on childhood obesity. Prev Med. 2017;103:8 -13.

[24] Mohammadbeigi A, Asgarian A, Moshir E, Heidari H, Afrashteh S, Khazaei S, et al. Fast
food consumption and overweight/obesity prevalence in students and its association with
general and abdominal obesity. J Prev Med Hyg. 2018;59(3):E236.

[25] Kumari DJ, Krishna BSH. Prevalence and risk factors for adolescents (13-17 years):
overweight and obesity. Curr Sci. 2011;100(3):373 -7.

http://annalsofrscb.ro 2865



Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 1, 2021, Pages. 2854 - 2866
Received 15 December 2020; Accepted 05 January 2021.

[26] Mendoza JA, Zimmerman FJ, Christakis DA. Television viewing, computer use, obesity,
and adiposity in US children. Int J BehavNutrPhys Act. 2007;4:44.

[27] Yin J, Quinn S, Dwyer T, Ponsonby A-L, Jones G. Maternal diet, breastfeeding and

adolescent body composition: a 16 - year prospective study. Eur J ClinNutr.
2012;66(12):1329 - 34.

[28] Ko KM, Han K, Chung YJ, Yoon K-H, Park YG, Lee S-H. Association between Body
Weight Changes and Menstrual Irregularity: The Korea National Health and Nutrition
Examination Survey 2010 to 2012. EndocrinolMetab . 2017;32(2):248.

http://annalsofrscb.ro 2566



