Anthropological Review ¢ Vol. 85(2), 147-162 (2022)

ANTHROPOLOGICAL REVIEW ?T[‘\

Available online at: https://doi.org/10.18778/1898-6773.85.2.08

FOLSKIE TOWARZYSTWO
ANTROPOLOGICZNE

Prevalence and Factors Associated with Overweight/
Obesity in Adolescent School Girls:
A Cross-Sectional Study in Kolkata, India

Papiya Roy', Suman Chakrabarty?, Diptendu Chatterjee?®,
Premananda Bharati*

'Government General Degree College, Keshiary, West Bengal, India
? Mrinalini Datta Mahavidyapith, West Bengal, India
3 University of Calcutta, West Bengal, India
4Indian Statistical Institute, West Bengal, India

AsstraCT: Overweight and obesity in adolescent girls are considered a leading global public health issues in
recent times. There is a need to evaluate the potential socioeconomic and behavioural factors behind ado-
lescents’ overweight and obesity in different environmental settings. The present study aims to understand
the prevalence of overweight and obesity among urban adolescent school girls and to determine the associ-
ation between selected socioeconomic and behavioural factors and overweight/obesity. This is a cross-sec-
tional study using a multistage stratified cluster sampling with a sample size of 1041 adolescent girls aged
10 to 18 years from schools of Kolkata, India. Overall prevalence of overweight and obesity were 18.9%
and 23.7%, respectively. The prevalence of overweight and obesity was higher among those adolescent
girls whose parents had completed higher education (49.5%) and had higher monthly per capita household
expenditure (48.4%). Stepwise binary logistic regression analysis confirmed that the probability of being
overweight/ obese tended to be in adolescents who slept less than 7 hours per day (p<0.001). Overweight
/obesity was also higher among those children whose fathers were fatty (p=0.002), taken medicines three
months before the survey (p=0.008), and watched television and mobile phones for more than 1 hour a day
(p=0.039). Rapid change in modern lifestyles is seemingly decreasing sleep duration in adolescents with
subsequent negative impact on their health.
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Introduction

Obesity, a “pandemic”, has potential
consequences for human health (Chin-
cholikar et al. 2016). It generally results
from an imbalance between energy in-
take and energy expenditure. Several in-
ternational and regional studies indicate
that several factors are responsible for
developing obesity; these include genet-
ic, behavioural, environmental, cultur-
al, and socioeconomic factors (Okour
et al. 2019).

Adolescent obesity is growing very fast
and leads to a wide range of health issues
regardless of weight during adulthood.
It has become increasingly important to
identify the risk factors predisposing to
overweight and obesity from childhood
onwards (Viswambharan et al. 2020).
Adolescence is a period of high physi-
cal growth and reproductive maturation
that generally requires optimal macro or
micronutrients or both (Egidaw and Ge-
bremariam 2019; Kumar et al. 2021). It
is also the peak time when individuals
start to decide on their lifestyle, take fast
food, develop sedentary behaviours, etc.
(Bjorntorp 2001).

Examining the factors involving
weight gain and obesity in developing
countries is very sensitive because so-
cioeconomic changes in those coun-
tries lead to the problem of managing
obesity and have a significant concern
about malnutrition (Bharati et al. 2008).
Therefore, it is essential to determine
which factors are associated most with
obesity among adolescents. Chincho-
likar and Sohani (2016) stated that ad-
olescents belonging to the upper socio-
economic class may be at higher risk
of becoming obese than those in lower
classes. Several studies found that eco-
nomic difficulties, educational level,

lifestyle behaviours, low cost of ener-
gy-dense foods etc., are potential vari-
ants in determining the physical health
status of adolescent girls (Pigeyre et al.
2012). Ghosh (2014), who studied ado-
lescent girls of Kolkata, found that fam-
ily monthly income, taking too many
fast foods and junk foods, and spending
time with computers, were factors in in-
creasing BMI.

In adolescents, sleep is considered
an essential factor for physical health.
However, adolescent lifestyles often
curtail sleep time. For example, ado-
lescents need to wake up early to go to
school. There are also social pressures
for shortening the amount of sleep, as
well as playing with mobile phones, etc.
Healthy sleep depends upon the quality
and regularity of sleep and proper du-
ration. When sleep is disrupted, health
risks ensue (Chaput and Dutil 2016).
Reduced sleep time up-regulates appe-
tite by reducing leptin, an increase in
ghrelin, and a reduction in insulin sen-
sitivity; these changes increase the risk
for obesity (Van Cauter et al. 2008).
Adolescent girls experience weight gain
when there is insufficient sleep, espe-
cially if they sleep less than 6 hours per
night (Berkey et al. 2008).

Therefore, this study examines the
prevalence of overweight and obesity
among urban adolescent school girls, and
in determining the association between
selected socioeconomic and behavioural
factors and overweight/obesity.

Material and Methods

Study Population and area: In this
cross-sectional study, data was collected
from the adolescent girls aged 10-18 years
from Government and Government-
sponsored higher secondary schools in
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Kolkata, West Bengal, India. West Bengal
is India’s fourth most populous state and
is located in the eastern region of India.
Kolkata is the capital city of West Bengal
and is often known as the cultural capital
of India.

Sample size and sampling: The total
study sample was 1041 adolescent girls.
We calculated the sample size for esti-
mating a reported prevalence of 35.5%
(Ghosh 2014) with a margin of error of
5 percentage points and 98% confidence
interval, assuming a design effect of two,
approximately 5% non-response rate.
Therefore, approximately 1041 girls
were selected using multistage stratified
cluster sampling. Firstly, four sampled
schools were selected out of all Benga-
li medium higher secondary schools
in Kolkata, including Government
and Government-sponsored schools.
The primary differences between Gov-
ernment and Government-sponsored
schools are the management system.
Government schools are owned and
controlled by the local state government
in India. In contrast, government-spon-
sored schools have their private man-
agement system but get funds from the
state government. However, in the pres-
ent study these reflected small differ-
ences in the students’ socio-economic
status between Government and Gov-
ernment-sponsored schools. Then from
each group, two schools were selected
randomly. Equal weightage was given
to all the groups, and two schools were
selected from every group. Adolescent
girls who were Hindu by religion, whose
mother tongue was Bengali and were
within the age group 10 to 18 years
were selected for this study. We were
given prior informed consent from the
School Education Directorate, the head
of the respective schools, the students’

parents, and the students. Data were
collected from September 2018 to Jan-
uary 2020.

Data collection

Socioeconomic data: Socioeconomic
data like age (date of birth), caste, edu-
cation, and occupation of the parents,
household size, and monthly household
expenditure data were collected. The
data was cross verified from school re-
cords and also from the respective par-
ents. A schedule was formulated for the
students’ parents. Students filled in in-
formation from their parents. Mobile
phone numbers were collected from the
students and also from the schools for
a future response if needed.

Anthropometric data: The height
(cm) and weight (kg) of the subjects
were measured according to the stan-
dard procedures (Weiner and Lourie
1981). We had used an anthropometer
and a portable weighing machine for the
measurements of height and weight.
Before taking the measurement, each
subject was asked to stand erect with-
out footwear. Height was recorded to
the nearest 0.1 cm and weight to the
nearest 0.5 kg. Body mass index (BMI)
was calculated by dividing weight in
kilogram by square of height in meter.
Calculated BMI was categorized using
the BMI for Age Girls (5 to 19 years)
World Health Organization percentiles
guidelines (WHO 2006): normal (<5th
- 85th percentile), overweight (<85th
— 95th percentile), obese (>95th per-
centile). The individual with physi-
cal deformities was excluded from the
study. Technical error of measurements
(TEM) was incorporated and found
within accepted limits (Ulijaszek and
Kerr 1999).
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Behavioural data: Physical activity
(do you exercise regularly? Yes or No.),
sedentary behaviour data (Do you
watch television and mobile? If yes,
how many hours do you spend on tele-
vision and mobile in a day?), sleeping
duration data (What time do you go to
sleep? What time do you wake up?) were
collected. We also collected health-re-
lated data such as taking medicine in
the last three months before the survey
and subjective perception of their each
parent’s body physique (obese, slim, or
normal?).

Categorisation of socio-economic
and demographic and also habits re-
lated characteristics: The ages of the
adolescent girls were categorised into
two groups, i.e. 10-13 years and 14-17
years. The family type was classified
into two groups, i.e. nuclear (1-4 mem-
bers) and joint (Above 4 members) fam-
ilies. Father’s and mother’s education
status was combined to form a new cate-
gory as parental educational status. Four
quartile ranges (1%, 22, 3 and 4%) were
calculated to understand the household
per capita monthly expenditure pat-
terns. Sleeping duration (< 7 hours vs >
7 hours) and watching TV and Mobile (<
1 hour vs > 1 hour) per day were cate-
gorised by using the median values (50
percentile).

Statistical Analysis: Overall
prevalence and age-specific prevalence
rates of overweight and obesity were
estimated. We calculated the percent-
ages of socioeconomic, demographic,
and habit-related data. We evaluated
the association between overweight and
obesity and other of socioeconomic, de-
mographic, and habit-related variables
through the chi-square (y2) test. Lastly,
stepwise binary logistic regression analy-
sis (forward confidential) was performed

to get the most significant predictors of
overweight and obesity in studied ado-
lescent girls. In the stepwise binary lo-
gistic analysis, the dependent variable
as overweight and obesity status among
the adolescent girls was considered bi-
nary and coded as “Overweight and
obese adolescent girls” = 1 and “rest of
the children” = 0. In the stepwise binary
logistic analysis, all significantly distrib-
uted socioeconomic, demographic, and
habit-related variables in the chi-square
(x2) test were chosen as independent
variables except mother education and
father education variables. We selected
only our new combined variable paren-
tal education status as an independent
variable in the stepwise binary logistic
analysis. Nagelkarke R? was calculated
for the final step of stepwise binary lo-
gistic regression analysis to find out the
amount of variation in the overweight/
obesity explained by the independent
variables in the model. Data were ana-
lyzed using software named IBM SPSS
(Statistical Package for Social Sciences)
statistics version 16.0. A p-value <0.05
and <0.001 were considered statistical-
ly significant.

Results

Table 1 shows the age-specific preva-
lence of overweight and obesity among
the studied adolescent girls. The overall
prevalence for overweight was 18.92%,
and obesity was 23.73%. The maximum
prevalence of overweight girls (29.17%)
was 16 years, while obesity was 31.58%
at 17 years. In general, the prevalence
of overweight and obesity rose with in-
creasing age. The combined prevalence
of overweight and obesity was 42.65%
among the studied adolescent girls of
Kolkata (Fig. 1).
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Table 1. Age specific prevalence of overweight and obesity among the studied girls

BMI for age (percentiles)

Age Total Underweight Normal Overweight Obese
(years) (n) (<5%) (5t — 85t (>85%) (>95%)
n % n % n % n %

10 84 13 15.48 33 39.29 19 22.62 19 22.62
11 173 28 16.18 73 42.20 30 17.34 42 24.28
12 174 26 14.94 73 41.95 33 18.97 42 24.14
13 167 28 16.77 79 47.31 34 20.36 26 15.57
14 112 10 8.93 53 47.32 18 16.07 31 27.68
15 116 13 11.21 56 48.28 17 14.66 30 25.86
16 120 10 8.33 48 40.00 35 29.17 27 22.50
17 95 13 13.68 41 43.16 11 11.58 30 31.58
Total 1041 141 13.54 456 43.80 197 18.92 247 23.73

" 42.65%

= Non Obese

\ " 57.35%

= Overweight & Obese

Fig.1. Overall prevalence of obesity (overweight and obese) among the studied girls.

Table 2 represents the socioeconomic
and demographic and also habits-relat-
ed characteristics of the studied partic-
ipants. The result showed that the ma-
jority of the participants (57.4%) were
within the age group of 10-13 years,
studied in Government schools (52.8%),
staying in nuclear families (1-4 mem-
bers) (67.1%), and belonged to a gen-
eral caste group (67.5%). The majority
of the parents among the participants
had graduated and undertaken higher
education (39.0%), engaged in govern-
ment or private services (40.6%), and

the per capita monthly expenditure was
Rs > 5001 (29.6%, 4th quartiles). It also
showed that 28.7% of students sleep
was < 7 hours per night (71.3%), did not
engage in any physical exercise (81.2%),
and consumed regular fast food (54.9%).
Nearly 24% of girls watched television
and mobile phones for more than one
hour per day, and 37.4% had taken med-
icine three months before the survey.
The perception of studied participants
towards their parent’s body physiques
showed that 13.5% of fathers and 18.2%
of mothers looked “fatty”.



152 Papiya Roy, Suman Chakrabarty, Diptendu Chatterjee, Premananda Bharati

Table 2. Socio-economic and demographic and also habits related characteristics of the studied participants

Adolescent girls (n = 1041)

Characteristics
n %

Age group (years)

10-13 598 57.4

14-17 443 42.6
School status

Government sponsored 491 47.2

Government 550 52.8
Family type

Nuclear (1-4 members) 698 67.1

Joint (Above 4 members) 343 32.9
Social group

General Caste 703 67.5

Others (SC, ST & OBC) 338 32.5
Father educational status

Up to Higher Secondary 432 41.5

Graduation and above 609 58.5
Mother’s educational status

Up to Higher Secondary 565 54.3

Graduation and above 476 45.7
Parental educational status

Both of them studied upto Higher Secondary 362 34.8

One of them studied graduation and above 273 26.2

Both of them studied graduation and above 406 39.0
Father occupation

Self employed 40 3.8

Service 423 40.6

Business 395 37.9

Others 183 17.6
Household per capita monthly expenditure

1+t quartile (< Rs. 2250) 266 25.6

27 quartile (Rs. 2251 — Rs. 3333) 231 22.2

3" quartile (Rs. 3334 — Rs. 5000) 236 22.7

4% quartile (> Rs. 5001) 308 29.6
Sleeping duration per day

< 7 hours 299 28.7

> 7 hours 742 71.3
Doing regular exercise?

No 845 81.2

Yes 196 18.8
Consume regular fast-food®

No 571 54.9

Yes 470 45.1
Watching TV and Mobile in a day

< 1 hour 790 75.9

> 1 hour 251 24.1




Oversight/Obesity in Adolescent Girls of India 153

X

Adolescent girls (n = 1041)

n %

Taking medicine 3 months prior to survey®

No 652 62.6

Yes 389 37.4
Children perception on father’s body physique

Slim 134 12.9

Normal 766 76.6

Fatty 141 13.5
Children perception on mother’s body physique

Slim 101 9.7

Normal 751 72.1

Fatty 189 18.2

a = Bicycling, running and dancing, b = Drinking cold drink, cake and pastry and potato chips
¢ = medicines related to cold and cough, fever, thyroid, menstrual problem, etc
SC = Scheduled Caste, ST = Scheduled Tribe, OBC = Other Backward Caste

Table 3 depicts the prevalence of over-
weight and obesity among adolescent
girls and the association with different
socioeconomic and habit-related charac-
teristics. Out of all factors, parental ed-
ucational status found a significant asso-
ciation with overweight and obesity. The
prevalence of overweight and obesity was
higher among parents who both had grad-
uated and undertaken higher education
(49.5%, p<0.001) than other educational
groups. Overweight and obesity were high-

er among the participants whose fathers
engaged in service (44.9%) and business
sectors (45.3%), and where the distribution
was significant (p<0.05). In household per
capita monthly expenditure, the 4th quar-
tile group had the highest prevalence of
overweight and obesity (48.4%, p<0.05). It
found that children who slept < 7 hours
per night had a higher prevalence of over-
weight and obesity (52.8%) than the > 7
hours group (38.5%). Here the distribution
was highly significant (p<0.001).

Table 3. Percentage distribution of overweight and obesity according to characteristics of students

Adolescent girls (n = 1041 i-
Characteristics girls | ) Chi-square
n % values
Age group (years)
10-13 245 41.0 1.624n
14-17 199 44.9
School status
Government sponsored 210 42.8 0.005"
Government 234 42.5
Family type
Nuclear (1-4 members) 289 41.4 1.347ms
Joint (Above 4 members) 155 45.2
Social group
General Hindu 308 43.8 1.193m
Others (SC, ST & OBC) 136 40.2
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Table 3 (cont.)

Adolescent girls (n = 1041) i-
Characteristics Chi-square
n % values
Father educational status
Up to Higher Secondary 158 36.6 11.150**
Graduation and above 286 47.0
Mother’s educational status
Up to Higher Secondary 212 37.5 13.290***
Graduation and above 232 48.7
Parental educational status
Both of them studied upto Higher Secondary 127 35.1 16.283***
One of them studied graduation and above 116 42.5
Both of them studied graduation and above 201 49.5
Father occupation
Self employed 14 35.0
Service 190 44.9 9.488*
Business 179 45.3
Others 61 33.3
Household per capita monthly expenditure
1+ quartile (< Rs. 2250} 112 42.1
20d quartile (Rs. 2251 — Rs. 3333) 99 42.9 8.971*
3" quartile (Rs. 3334 — Rs. 5000) 84 35.6
4% quartile (> Rs. 5001) 149 48.4
Sleeping duration per day
< 7 hours 158 52.8 17.813***
> 7 hours 286 38.5
Doing regular exercise?
No 370 43.8 2.367m
Yes 74 37.8
Consume regular fast-food®
No 234 41.0 1.443"
Yes 210 44.7
Watching TV and Mobile in a day
<1 hour 323 40.9 4.174*
> 1 hour 121 48.2
Taking medicine 3 months prior to survey*
No 257 39.4 7.461**
Yes 187 48.1
Children perception on father’s body physique
Slim 44 32.8 12.612**
Normal 324 42.3
Fatty 76 53.9
Children perception on mother’s body physique
Slim 35 34.7 6.063*
Normal 316 42.1
Fatty 93 49.2

a = Bicycling, running and dancing, b = Drinking cold drink, cake and pastry and potato chips
¢ = medicines related to cold and cough, fever, thyroid, menstrual problem, etc.

*p<0.05; **p<0.01; *p<0.001
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On the other hand, the girls who
watched television and mobile phones for
more than 1 hour a day had a higher prev-
alence of overweight and obesity (48.2%,
p<0.05) than the opposite group. It further
identified that girls who had taken medi-
cines related to cold and cough, fever, thy-
roid, menstrual problem, etc., had higher
overweight and obesity (48.1%) than those
girls who had not taken medicine three
months prior to the survey. When the par-
ticipants were asked about their perception
of the patient’s body physique, it was in-
teresting to find that overweight and obe-
sity were higher among girls whose father
looked “fatty” (53.9%) and whose mother
looked “fatty” (49.2%). Both the distribu-
tions were significantly varied.

Table 4 shows the stepwise binary
logistic regression (forward condition-
al) analysis of significant socioeconom-
ic and other habit-related predictors on
overweight and obesity among adolescent
girls. In this analysis, highly significant
predictors were included, which directly
affected overweight and obesity. In Step
1, the first predictor found was sleeping
duration which indicates the maximum
significance level (B=0.580; p<0.001).
This step observed that adolescents who
slept < 7 hours per night had higher like-
lihood of being overweight and obese
(OR=1.787, 95%CI = 1.363-2.343,
p<0.001) than > 7 hours sleeping dura-
tion group. In the next step, parental ed-
ucation (B=0.529; p<0.001) was consid-
ered. The analysis indicates that girls who
slept < 7 hours per day and had parents
with higher education (both of them stud-
ied graduation and above) showed a high-
er prevalence of overweight and obesity.
In step 3, children’s perception of their fa-
ther’s body physique (8=0.797; p=0.002)
was detected. This step revealed that ado-
lescents who had perceived their father’s

body physique and parents were highly
educated and slept < 7 hours per day, had
a higher risk of getting overweight and
obese. The next step (Step-4) found that
taking medicine three months before the
survey (3=0.349; p=0.008) was added as
a new predictor. Medicines included, men-
strual related analgesics, fever, thyroid etc.
In step 5, watching television and mobile
phones in a day was included as a predic-
tor. Results showed that adolescents who
watched television and mobile phones for
more than 1 hour per day showed a high-
er prevalence (3=0.308; p=0.039) of be-
ing overweight and obese. This analysis
shows that the afore mentioned predictors
had conjugated predictors on overweight
and obesity among adolescent girls. In
step 5, low sleeping duration (< 7 hours
per day) was still a significant risk fac-
tor (OR=1.684, 95% CI = 1.280-2.216,
p<0.001) for developing overweight and
obesity among the studied girls. The step
5 model explained 10% (Nagelkerke R?) of
the variance of overweight and obesity in
the studied adolescent girls and correctly
classified approximately 59.5% of cases.

Discussion

The prevalence of overweight and obesity
increases daily in Indian adolescents, spe-
cifically those living in urban areas. Soci-
oeconomic and behavioural factors play
an essential role in developing overweight
and obesity risk. This study considers
the overall prevalence of overweight and
obesity among adolescent school girls of
Kolkata. Ghosh (2014) observed that the
prevalence of overweight and obesity was
35.5% among 12 to 15-year and 30.4%
among 16 to 18-year-old girls in Kolkata.
The present result showed that the over-
all prevalence is 42.65% which is rela-
tively high and concerning.



Papiya Roy, Suman Chakrabarty, Diptendu Chatterjee, Premananda Bharati

156

0ge’0 1000 T SS¥P'8C 80TO LOT'I- JULBISUOD
8v9'e 0S€'T 6ITT TO00 T 886 +STO L6LO (s = 3oy £ned
LST'C €86°0 99¥'1 1900 T €ISe 0000 920 (s = Joy) [ewIoN
L0000 T 81001 anbrsAyd £poq s, 1oy3e] uo uondaorad waIp[IYD
YOTT SYTT TP9'T 1000 T TY9ETL I¥I'0 9640 (smoy / < joy) smoy £ 5 Aep 1od uonemp Surdss[g
(£1epU009g 1YSIH 03dn
GSTT 8YTT 89T 1000 T 89L°11 1IST'0 SIS0 PIIpmis Wy Jo yiog = Joy) 2A0qe PUE UONENPEIS PAIpmis waty) Jo 1iog
(£1epU009g 1OYSIH 03dn
LT8'T 160 8ICT L600 T 8YZ'T L4910 9/T0 PIIpmIs WAyl jo yaog = JoYf) 9A0Qe PUB UONENPEIS PAIpnis Wy Jo duQ
€000 T 04411 snje)s [euoneonps eyuared ¢ daig
8/v'0 1000 T TOSOvr 9IT0 8€L0- jueISUO)
91cT 08CTT ¥89'T 1000 T S¥8€CT OVI'0 1TS0 (smoy £ < joy) smoy /£ 5 Aep 12d uoneimnp Surdaafs
(A1epU029g 1OYSIH 03dn
8/TCT ¥9TT £69T 1000 T TI¥'TI 0ST'0 6TS'0  PaIpmis wid Jo yiog = Joy) 2A0qe PUE UONENPEIS Parpmis Wty Jo 1jog
(A1epU029g 1oYSIH 03dn
998'T S/60 6veT T/00 T 9ST€ 9910 66T0 PoIpmis Wyl jo Yiog = Joyf) 9A0QE PUE UONBNPEIS PAIpnIs W) Jo dUQ
000 T GIvTI sme)s [euoneonpa [pyuareg ¢ dois
£T9°0 1000 T 09T8€ GZ00 /L9V°0- JUBISUOD
eyec €9¢'1T /8T 1000 T €T9LT 8EI'0 0850 (smoy £ < 3oy) smoy / 5 Aep 1od uonermnp Surdad[s 1 doig
1pddn  19MmOT
O 319 P pPrEM TS q SOMISLINOBIRYD) daag
TO %0°56

S[I13 JUdIS[0pE UBqIN Y FuOUIe £31S9q0

PUE IYSIOMIIAO0 U0 S1030Tpaxd PIle[al SIIeY PUE JIWIOUOII-0108 IUBIYIUSIS JO SISA[EUE ([BIIUSPLYUOD PIBMIO]) UOISSIISAT O13SISO] ATeulq dStm-dals 4 d[qeL,



157

Oversight/Obesity in Adolescent Girls of India

£10829182 20UAIRJRY = JOY ‘[BAINIUI dUIPYUOD) = D) ‘ONEI ppO = JO

100°0 > d‘(/=Ip) £LT9 1S = a1enDbs-1yd [9POIA ‘G'6S = dFBIUDIIJ 399110 ‘(RILN[93EN]) 0T°0 = A

€970 1000 T 68¢9¢ 1ITT0 Seel- JuBISUOD)

£99°¢  8v€'1 ¥CCT TO0O0 T ¥086 SSTO 6640 (wrys = joy) £ned

€TCc  L00'T 96¥'1T 9¥00 T 696'¢c TOCTO €0v0 (wr[s = joy) TewioN

/000 T S¥86 anbisAyd £poq s, 19y3ey uo uondaorad waIpIyD)

L64°T /90T ¥8¢'T +I00 T +¥86'S ¢€€1'0 STEO0 (ONl = Jo¥ ‘s9x) £oA1ns 03 1011d SYIUOUL ¢ SUIDIPIW JUD[E],

GC8'T GIOT 19¢T 6€00 T 6€Cy 0ST0 80€0 (oY T 5 = joy) Moy T <Aep  UI A[IqON pue AT FUTgRem

6.1°C 6vC'T 0991 1000 T Tevcl Tvi'0 1050 (smoy £ < 3oy) smoy /5 Aep 12d uonemp Surdaafs

(A1epu029g 1oYSIH 01dn

€8T°C S9TT €0LT 1000 T 66CCI TST'0  TES'0  Porpmis Wt Jo log = Joyf) 2A0qe pue WONENPEIS PAIpms Wyl Jo y1og

(A1epu029g 1oYSIH 01dn

6€8°'T €560 ¥Te'l $600 T <TO8T 891°0 T8TO PAIPMIS WAL JO (oG = JOy) 9A0QE PUE UONENPEIS PAIPNIS WA JO SUQ
000 T ¢€0eTI SNIBIS [RUONIBONPD [BIUdIE] G do3g

€800 1000 T T99'¢e LITO 19CT- JuBISUOD

§59'¢  LPE'T 6ITT TOOO T 066 SSTO L6LO (wrys = oy £ned

yI1cc ¥00'T TI6¥'1 8Y00 T ¥C6'c TOCTO 66€0 (s = Joy) [ewIoN

L0000 T 9¢8°6 anbrsAyd £poq s, 1oye] uo uondadrad waIp[IYD

£€8°T P60'T 8I¥'T 8000 T 9469 TEI'0 6V€0 (ON = 9y ‘s9&) £oA1ns 03 1011d SYIUOW ¢ SUIIPIUL FUD[EL,

ey1T'c 1€TT ¥T9'T 1000 T ¥SLTIT IvT'0  S8P°0 (smoy £ < joy) smoy £ 5 Aep 1ad uonemp Jurdaslg

(£1epU029g 1OYSIH 03dn

T8C'T 09TT G691 1000 T 6PI'CI IST'0  8TSO  PoIpmis wor) Jo YIog = Joy) 9A0(E PUE UONENPEIS PIIPIIs W) JO Iog

(A1epU029g 19YSIH 03dn

V8T 6560 T1€e’T 8800 T LI6T 4910 98T'0  PRIpmiIs WAyl Jo Yiog = Joyf) 9A0QE PUE UONENPEIS PAIpnis Wy Jo dUQ
c000 T o6vITI snje)s [euoneONpa [BIudIeg  daig




158

Papiya Roy, Suman Chakrabarty, Diptendu Chatterjee, Premananda Bharati

The present study also investigated
socioeconomic and behavioural determi-
nants of overweight and obesity among
adolescent girls. The results showed
that the prevalence of obesity was higher
among those who live in joint families.
In supporting the finding, many studies
have noted that children belonging to
larger families were more likely to become
overweight and obese. One reason could
be that children from more prominent
families receive less parental instruction
regardingtheir food choices. Accordingly,
smaller families may be more attentive
regarding their child’s dietary behaviour
and physical activity patterns (Brown et
al. 2004; Khader et al. 2009; Lindsay et
al. 2006).

Furthermore, socioeconomic status
directly influences the nutritional status
of adolescents. According to Okour et al.
(2019), the main factor influencing chil-
dren’s BMI was the parental economic
status. The present findings showed that
parents with the highest education grad-
uation and above and highest household
per capita monthly expenditure families
reflected a higher prevalence of over-
weight and obesity among adolescents.
The study also suggested that family
economic status informed children’s to-
tal calorie intake, dietary behaviour and
physical activity (Khader et al. 2009).
Schoolchildren raised within families of
higher economic status had a more com-
prehensive range of food choices, includ-
ing food served at restaurants. Moreover,
we speculate that a higher daily chil-
dren’s pocket expenditure could have re-
sulted in less strict control of children’s
dietary behaviour by the parents, a factor
that might have led to higher consump-
tion of calorie-dense food as noted in this
study also (Ahmed et al. 2018; Zhang et
al. 2018; Whitaker and Orzol 2006).

Another vital factor significantly as-
sociated with obesity among adolescents
was sedentary behaviour like television
and mobile watching and sleeping dura-
tion. The study suggested that obesity
was higher among those who watched
television and mobile and suffered from
sleeplessness. Obesity was associated
with television viewing in many studies,
and the more the duration of television
watching, the higher the prevalence of
obesity (Viswambharan et al. 2020).
A review by Mech et al. (2016) also found
that television viewing mediated the re-
lationship between socioeconomic status
and overweight and obesity in children
(Gatjens et al. 2020). Other mediation
analyses also revealed that the effect of
socioeconomic status on overweight
and obesity assessed by BMI percentiles
was partly mediated by media exposure
(Morgenstern et al. 2009). Other than
television watching and mobile brows-
ing, sleeping duration directly affected
the BMI of adolescents. Less sleep was
associated with a more significant in-
crease in BMI from age 14 to 18 years
(Mitchell et al. 2013). This consequence
provides strong evidence that sleep du-
ration was an im portant risk factor in
factoradolescent obesity. It is imperative
to ensure that adolescents in the up-
per half of the BMI distribution at age
14 years accumulate sufficient hours of
sleep throughout adolescence. It has also
been proposed that less sleep increases
adolescent BMI by decreasing physical
activity due to fatigue and changes in
hormones that regulate energy expendi-
ture (Taheri 2010; Knutson et al. 2008).
The reason could be adolescents with
short sleep duration may be more likely
to be awake at night and be exposed to
light during the dark cycle. Such biologi-
cal consequences could affect the periph-
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eral clock in adipose tissue by releasing
adipokines (Bass et al. 2010; Johnston
et al. 2009). The secretion of several hor-
mones, including growth hormone, pro-
lactin, cortisol, thyrotropin, and insulin,
are influenced by sleep (Copinschi 2005;
Hart et al. 2011). In support of this,
a cross-sectional study observed that ad-
olescents going to bed late tend to have
higher BMIs, independent of sleep dura-
tion, compared with adolescents who go
to bed early (Olds et al. 2011). However,
the present study found the additive im-
pact of socioeconomic and behavioural
factors in overweight and obese adoles-
cent children. The adolescents who slept
< 7 hours per day, educated parents stud-
ied graduation and above, affluent fami-
lies in terms of household expenditures,
spend more time watching television,
browsing mobile phones, taking medi-
cines for health problems, and perceiv-
ing their fathers as being “fatty” showed
a higher prevalence of overweight and
obesity. Besides, adolescents with high-
er educated parents felt pressure in per-
forming well at school, which could be
one reason for sleeping late at night and
gaining weight.

The study was limited to school-going
adolescent girls in Kolkata, India. Thus,
it did not represent all adolescents in the
area. One should not generalize the re-
sults of all adolescent girls of West Ben-
gal. As this was a cross-sectional study,
the causal relationship between socio-
economic and behavioural factors and
overweight and obesity could not be es-
tablished. In-depth food habits and phys-
ical activity data were not considered in
this study. Breakfast skipping data was
also not taken into account, but missing
breakfast had been associated with an in-
creased tendency to have snacks and fast
foods, resulting in weight gain.

Conclusion

This study concludes that socioeconom-
ic status such as family size, father’s oc-
cupation, parental education, and total
family expenditure influence the increas-
ing prevalence of overweight and obesi-
ty among adolescents. Other than these
factors, television, mobile watching, and
sleeping duration have become critical
factors for increasing overweight and obe-
sity in this study. Socioeconomic factors
have detrimental effects in developing
obesity, but behavioural factors like sleep
duration may also significantly influence
it. The rapid change in modern lifestyles
influences adolescents from having ade-
quate sleeping duration, negatively im-
pacting their health. Therefore, adoles-
cent girls should take preventive measures
to reduce overweight/obesity. The gov-
ernment should implement competent
nutrition and health promotion strategies
towards adolescent girls and their respec-
tive parents/guardians to build proper die-
tary habits, physical activity, and sleeping
habits to maintain a healthy lifestyle and
reduce the risk of weight disorders..
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