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BACKGROUND: Worldwide, more than 340 million children and adolescents have overweight problems, and
snacking habits are likely conlributing factors. However, little is known about habitual snack consumption in school,
especially regarding snack types that may lead to overweight

AIM: Our study aims 1o analyze the association between habitual snack consumption and the prevalence of
overweight in junior high school students

METHODS: An observational study with a cross-sectional design was conducted in Tasikmalaya, West Java,
Indonesia, involving 397 participants fram five public junior high schools. The habitual snack consumption included
the consumption habits of va&s types of snacks (sweel fried snacks, salty fried snacks, sweet non-fried snacks,
salty non-fried snacks, fruits, and sugar-sweetened beverages) measured by a food frequ questionnaire (FFQ)
and categorized into rarely and often. The overweight slatus was determined based on the BEMi-for-age z-score
(BAZ) and categorized into not-overweight and overweight. We analyzed the data using a logistic regression test.

RESULTS: The habits of often consuming sweet fried snacks (p < 0.001; "OR = 5.448; 95% CI = 2.303-12.886),
salty fried snacks (p = 0.040; "OR = 3.662; 95% C| = 1.063-12.621), and sugar-sweetened beverages (p = 0.026;
“OR = 3.100; 95% Cl = 1.143-8.407) were risk factors associated with overweight.

CONCLUSION: The habit of often consuming sweet fried snacks was a risk factor for being overweight with the
greatest odds. Therefore, education on healthy snacks could be included in school learning materials to prevent

averweight in adolescent students.

Introduction

Many countries face a double burden of
nutritional problems characterized by under- and over-
nutrition. Worldwide, more than 340 million children and
adolescents between the ages of 5 and 19 encounter
the challenges of being overweight and obese [1].
Adolescents with overweight tend to remain overweight
as adults [2]. Being overweight plays an essential role in
non-communicable diseases (NTDs) in cardiovascular
diseases, diabetes, and all causes of mortality [3].
Lowering overweight prevalence can reduce the
economic impacts of being overweight in the future [4].

Snacks  with  high-energy-dense  foods
containing carbohydrates and fats, mainly saturated
fats, are one of the causes of overweight [5]. Over time,
the habit of snacking increases among adolescents [6].
Adolescents with overweight consume snach) more
frequently than those not overweight [7]. Regular
snacking may help children and adolescents to meet
dietary recommendations [8] but may also contribute

to excess energy intake in line with evidence for the
wide availability of energy-dense snack foods and
beverages [9]. Adolescent students spend time in
school from 7.30 am until 3 pm, and snacks can help
to eliminate hunger [10]. Moreover, snacks with high-
energy content are inexpensive [11], [12] to fit with the
pocket money of students [13]. Unfortunately, many
schoolchildren often consume high salt and sugar
snacks [14] such as chips, biscuits, candies, carbonated
drinks, and chocolate [15].

In adolescents, an increased prevalence of
overweight occurs not only in high-income countries
(HICs) but also in low-middle countries (LMICs) [16]. In
LMICs, the prevalence of overweight is more common
in high-income than low-income populations [17].
Moreover, among school students, the prevalence of
overweight in public schools was 3 times lower than
in private schools [18]. The increasing prevalence of
overweight in Southeast Asian countries has shown an
alarming trend over the past 10—15 years [19]. Being
one of the low-middle-income countries in the Southeast
Asian region, Indonesia has an increasing prevalence
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of overweight in adolescents aged 13-15 years. The
prevalence of overweight increased from 8.3% in 2013
[20] to 11.2% in 2018 [21].

Tasikmalaya has the highest percentage of
low-income populations (11.6%) in West Java Province
[22], the most populous province in Indonesia. In 2018,
the prevalence of overweight adolescents aged 13—15in
West Java Province (12%) was higher than the national
prevalence (11.2%) [21]. We question if snack habits
at school are related to overweight adolescents from
all of the above findings. Therefore, we aim to analyze
the correlation between habitual snacks consumption in
school and the prevalence of overweight in junior high
school students.

Materials and Methods

Study design and participants

The Ethics Commission of the Universitas
Bakti Tunas Husada (BTH) Tasikmalaya approved
our research protocol (174/kepk-bth/V111/2021).
Furthermore, participants signed an informed assent,
and then, parents signed informed consent after
receiving information about the research objectives
before data collection began.

In public junior high schools, we conducted
this observational study with a cross-sectional design
in Tasikmalaya City, West Java, Indonesia. Five out of
25 (20%) public junior high schools agreedto participate
in this study. The minimum samples calculation with a
5% level of precision required 371 participants, but 409
participants were recruited for a possible 10% non-
response. A proportional random sampling technique
was used to determine the participants. The participants
were selected through screening using the inclusion
criteria, that is, healthy students aged 12-15 years
and willing to participate in this study. Initially, we
included 409 participants. However, 12 participants
with underweight status (BAZ<-12SD) were excluded
from data analysis because underweight was not the
same as normal weight. None of the participants was
obese (BAZ>+2SD). Finally, there was 397 participants
for data analysis.

Demographic and health behavior data

We used a questionnaire to collect demographic
and health behavior data as confounding variables. The
demographic data included age (years), gender, and
grade. After collecting the age data, we first calculated
the mean age to determine the cutoff point. Based on
this cutoff point, age was categorized into < the mean
(13 years old) and = the mean (13 years old). Using
the mean value as a cut-off point is the easiest way

to categorize a variable [23]. Gender was categorized
into male and female, while grade was categorized into
Grades VIl and VIII.

Health behavior data included breakfast habits
and sports habits. Breakfast habits were defined as
consuming food or energy drinks such as milk before
going to school, and it was categorized into “yes”
and “no.” Sports habits were determined by asking
participants about sports activities during the week
(minimum 30 min per exercise and performed 3 times a
week), and it was categorized into “yes” and “no.”

Overweight status

We measured overweight status as a
dependent variable by calculating the body mass index-
for-age z-score (BAZ). We measured body weight (kg)
and height (cm) using a Seca 803 digital weighing
scale (0.1 kg accuracy) and a Charder HM200P
portable stadiometer (0.1 cm accuracy), respectively.
All participants, both male and female, had no footwear
during measurement. Overweight status was grouped
into not overweight if BAZ < +1SD to = -2SD and
overweight if BAZ = +1SD to < +2 SD.

The habitual snack consumption

In this study, snacks were defined as food and
beverage produced or sold by vendors in permanent
or non-permanent buildings in schools. The habitual
snack consumption as an independent variable
included the consumption habits of various types of
snacks and was determined using a food frequency
questionnaire (FFQ). The food frequency questionnaire
consists of a list of snacks and the frequency of snack
consumption [24]. Before the study started, we surveyed
the various types of snacks sold at five schools and
produced a list of snacks. Furthermore, we grouped the
various types of snacks into 1 = sweet fried snacks; 2 =
salty fried snacks; 3 = sweet non-fried snacks; 4 = salty
non-fried snacks; 5 = fruits, and 6 = sugar-sweetened
beverages. The frequency of snack consumption was
recorded as daily, 3-4 times a week, 1-2 times a week,
and never. Finally, we categorized the habitual snacks
consumption into O = rarely if consumed < 3 times a
week and 1 = often if consumed 2a3 times a week [25].

Statistical analysis

All data (age, gender, grade, breakfast and
sports habits, and the habitual snack consumption)
are dichotomous, which means that there are only
two possible categories (i.e., <13 years vs. vs3 years,
male vs. female, VIl vs. VIII, yes vs. no, and rarely vs.
often, respectively); thus, we presented the dat&using
frequency and percentage values. Bivariable logistic
regression was used to determine the relationship

Open Access Maced J Med Sci. 2022 May 26; 10{E):980-986.

981




E - Public Health

Public Health Epidemiology

between age, gender, grade, breakfast and sports
habits, and habitual snack consumption, respectively,
with overweight status. The bivariable analysis also
calculated the crude odds ratio (cOR) with a 95%
cghfidence interval (Cl). Furthermore, variables with p
<0.25 in the bivariable logistic regression analysis were
included in the multivariable logistic regression. The
adjusted odds ratio (aOR) was calculated with a 95%
confidence interval (Cl).

Results

We successfully collected all the data of
participants (397). The participant’s age was nearly the
same between <13 years and 213 years. The female
participants were twice as much as the male, and
the number of students from Grade VIl was similar to
Class VIII. More than half of the participants have the
habit of having breakfast before going to school, but
only a third of the participants had the habit of sport.
The BMI-for-age z-score showed that the prevalence of
overweight was 10.1%.

Most participants often consumed salty fried
snacks, salty non-fried snacks, and sugar-sweetened
beverages. The habit of often and rarely consuming
sweet snacks, both fried and non-fried, was almost the
same. Fruits were the least consumed snack at school
(Table 1).

Table 1: Characteristics of the study participants

\ariables n %
Demographic
Age (yaars)
<13 202 50.9
213 195 491
Sex
Male 130 az7
Famale 267 67.3
Grade
il 175 44.1
il 222 55.9
Health behavior
Breakfast habits
No 128 3z.z2
os 269 67.8
Sport habits
os 120 30,2
No 277 69.8
Owarwaight status
Overweight 40 1011
Not sverweight 357 89.9

The habitual snack consumption
Sweet fried snacks

Rarely 208 52.4

Often 189 476
Sweet non-fried snacks

Rarely 230 57.9

Often 167 421
Salty fried snacks

Rarely 100 252

Often 287 748
Salty non-fried snacks

Rarely 60 15.1

Often 337 849
Fruits

Rarely 328 826

Often 69 17.4
Sugar-swestened beverages

Rarely M7 295

Often 280 70.5

The bivariable analysis showed that

demographic and health behavior data, including age,
gender, grade, breakfast, and sports habits, were
not correlated with overweight status (p = 0.05). The
habitual consumption of sweet non-fried snacks, salty
non-fried snacks, and fruits was also not related to
overweight status (p > 0.05). Meanwhile, there was a
correlation between habitual snacks consumption of
sweet fried, salty fried, and sugar-sweetened beverages
with overweight status (p < 0.05).

Forty overweight participants, 33 (17.5%),
often consumed sweet fried snacks, while 7 (3.4%)
rarely consumed sweet fried snacks. The number of
overweight participants who often consumed salty
fried snacks was 37 (12.5%). Notably, 3 (3.0%) of
them rarely consumed salty fried snacks. Thirty-five
(12.5%) overweight participants often consumed
sugar-sweetened beverages and 5 (4.3%) of them
rarely consumed sugar-sweetened beverages
(Table 2).

In the multivariable logistic regression model,
we put six of 11 predictor variables of overweight having
p <0.25 in bivariable analysis. The final multivariable
logistic regression showed that the significant variables
associated with overweight were breakfast habits,
sweet fried snacks, salty fried snacks, and sugar-
sweetened beverages. Table 3 showed that frequently
consuming sweet-fried snacks had the highest aOR
value compared to other variables (aOR=5.448; 95%
Cl=2.303-12.886).

Discussion

Overweight is an excess of body weight
due to abnomal or excessive fat accumulation [1].
Determination of overweightin children and adolescents
uses BMI according to age and sex specific and is often
referred to as BMI-for-age [26]. Adolescents’ overweight
is a vital risk factor for overweight adults, and they
experience an increased risk of morbidity and mortality
[3]. The prevalence of overweight in low-middle-income
countries (LMICs) continues to increase in high-income
countries (HICs) [16].

Our study determined @lerweight status using
anthropometric standards from the Ministry of Health of
Republic Indonesia [27]. The prevalence of overweight
in our study (10.1%) was lower than but close to the
national prevalence of overweight in adolescents aged
13-15 years (11.2%) and West Java Province (12%)
in 2018 [21]. The number is of concern considering
that Tasikmalaya is a sub-urban area with the most
low-income population (11.6%) in West Java Province,
Indonesia [22]. Moreover, our participants come
from public schools with fewer overweight students
than private schools [28]. Therefore, it is important
to intervene in factors related to being overweight,
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Table 2: Risk factors of overwelghtﬁatus in a bivariable analysis

Variables Cverweight status p-valie COR" (95% CI)
Naot ovarwaight, n (%) Owverweight, n (%)
Demographic
Age
=ge 183 (80.6) 19 (8.4) . 1.00
=13 174 (B9.2) 21 (10.8) 0.652 1.162 (0.604-2.236)
Gender
Male 112 (86.2) 18 (13.8) - 1.00
Female 245 (91.8) 22 (8.2) 0.085 0.559 (0.288-1.083)
Grade
Wil 155 (BB.6) 20 (11.4) . I
vl 202 (91.0) 20 (9.0) 0472 0.767 (0.399-1.476)
Health behavior
Breakfast habits
No 110 (85.9) 18 (14.1) .
Yos 247 (91.8) 22(8.2) 0.072! 0.544 (0.281-1.055)
Sport habits
Yos 113 (84.2) 7 (5.8)
No 244 (88.1) 33 {11.9) 0.070" 2,183 (0.937-5.085)
The habitual of snack consumption
Sweet fied snacks
Raraly 201 (96.6) 7(3.4) - .
Cften 156 (B2.5) 33 (17.5) <0.001*1 6.074 (2.617-14.098)
Sweat non-fried snacks
Rarely 208 (80.4) 22 (8.8) - .
Cften 149 (89.2) 18 (10.8) 0.692 1.142 (0.592-2.204)
Salty fried snacks
Raraly 97 (97.0) 3(3.0) - .
Cften 260 (87.5) 37 (12.5) 0.01341 4.601 (1.387-15.268)
Salty non-fried snacks
Rarely 56 (83.3) 4067 - .
Cften 301 (89.3) 36 (10.7) 0.346 1,674 (0.573-4.890)
Fruits
Raraly 297 (90.5) 31(9.5) - L
Cften &0 (87.0) 9(13.0) 0.370 1.437 (0.651-3.174)
Sugar-sweetenad beverages
Rarely 112 (85.7) 5(4.3) - 1.00
Often 245 (B7.5) 35(12.5) 0.0187 3.200 (1.221-8.385)
“cOR: Crude odds ratio, *Significant at P<0.05, % logistic test, 1.00 a5 & reference.

especially factors that can be changed, such as health
behavior [29].

In our study, breakfast habits which are health
behavior are a protective factor against being overweight.
In line with our findings, meta-analysis studies also
Bnfimed that breakfast habits are significantly
associated with a reduced risk of being overweight [30].
Breakfast can immediately cancel the overnight fast so
that it can improve appetite and satiety [31]. Conversely,
skipping breakfast makes fasting times longer and
increases ghrelin concentrations. Ghrelin is a peptide
hormone that stimulates hunger and has an appetite-
stimulating effect, enhancing human food response [32].
Skipping breakfast is associated with changes in appetite
and decreased sfliety, leading to subsequent overeating
[33]. Moreover, skipping breakfast is suggested to be
associated with consuming food of low nutritional value
accompanied by high-energy density [34].

Our study found that frequent consumption of
sweet fried snacks was the most significant risk factor
for being overweight. Diets containing carbohydrates
and fat are more effective at producing weight gain when
both macronutrients are offered rather than when only
one is available [35]. A study in a school setting found
that energy-dense snacks (high in fat and sweet) were
widely available [9]. In line with our findings, the SUN
study reported that consuming fried foods > 4 times/
week developed overweight compared to < 2 times/
week [36]. Nisak et al. also revealed similar results that
consumption of fried snacks increases the risk of being
overweight in junior high school students in Surabaya,
Indonesia [37].

Frying is a common cooking method [38].
Through Maillard’s reaction in the frying method, food
becomes more attractive because of changes in color,
taste, and texture [39]. However, the frying method
reduces the water, protein, vitamin, and mineral but
increases the fat content of food [40]. The presence of
Ef)in food causes an increase in energy density [41].
Evidence suggests that excessive consumption of
energy-dense foods high in fat and carbohydrates can
lead to weight gain [38]. Sugar is a high-energy-dense
carbohydrate, easily absorbed by the body [42] and
commonly added to improve food palatability [43].

Table 3: Risk factors of overweight status in the final
multivariable logistic regression model

Varnables p-value alR" G5%C|

Gender 0114 0.559 0.271-1.150
Breakfast habits 0.037* 0.465 0.226-0.956
Spor habits 0.107 2081 0.855-5.069
Sweet fied snacks <0.001* 5.448 2.303-12.886
Salty fried snacks 0.040* 3.662 1.063-12.621
Sugar-sweatened beverage 0.026* 3.100 1.143-8.407

"a0R: Adyusted odds ratio, “significant at P<0.05.

In our study, the number of participants who
frequently consumed sugar-sweetened beverages
(SSBs) was 2-fold higher than those who rarely
consumed SSB. Many people in the developing
countries show high levels of SSB consumption [44] and
more among adolescents [45]. Our findings showed the
correlation between consumed SSB and overweight.
Ruanpeng et al. study demonstrated a significant
association between sugar-sweetened beverages and
overweight [46]. Te Morenga et al. also reported that
the intake of sugar-sweetened beverages determines
body weight [47]. Added sugars in the diet contribute
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to the overall energy density of diets and may increase
a positive energy balance [48]. The sugar-sweetened
beverage is a potential risk factor for overweight in
children and adolescents [49], [50].

The limitations of our study are that the
cross-sectional design used did not describe a causal
relationship since the variables were measured
once at a single point time. We also did not measure
all confounding wvariables. This study measured
demographic and health behavior factors (age, gender,
grade, and breakfast and sports habits) as predictors of
overweight in addition to snack consumption habits, but
we did not measure other predictors such as parents’
overweight. It is better to consider measuring the
variables we have not measured for future research.
The strengths of our study are the representativeness
and adequate sample size and the random selection
of participants. Our study adds to the evidence that
eating sweets and fried snacks at school increase the
likelihood of being overweight in adolescent school
students and are widespread in many parts of the world.

Conclusion

The habitual consumption of sweet fried and
salty fried snacks and sugar-sweetened beverages is
risk factors significantly associated with overweight in
public junior high school students. The most dominant
risk factor associated with being overweight is
consuming sweet fried snacks. Education regarding the
consumption of healthy snacks should be introduced
regularly. Furthermore, topics on healthy snacks should
be introduced in learning materials of related classes.

Acknowledgment

The authors are grateful to all participants in
this study.

References

1. WHO. Obesity and Overweight. Geneva, Switzerland: WHO;
2021.

2. Ward ZJ, Long MW, Resch SC, Giles CM, Cradock AL,
Gortmaker SL. Simulation of Growth Trajectories of Childhood
Obesity into Adulthood. N Engl J Med. 2017;377(22):2145-53.
https://doi.org/10.1056/NEJMoa17 03860
PMid:29171811

3. Felisbino-Mendes MS, Cousin E, Malta DC, Machado iE,

1.

13.

Ribeiro AL, Duncan BB, et al. The burden of non-communicable
diseases atfributable to high BMI in Brazil, 1990-2017:
Findings from the Global Burden of Disease Study. Popul
Health Metr. 2020;18 Suppl 1:18. hitps://dol.org/10.1186/
512863-020-00219-y

PMid:32893699

Okunogbe A, NugentR, Spencer G, RalstonJ, WildingJ. Economic
impacts of overweight and obesity: current and future estimates
for eight countries. BMJ Glob Health. 2021:6(10):e006351.
hitps://doi.org/10.1136/bmjgh-2021-006351

PMid:34737167

MNonato IL, Minussi LO, Pascoal GB, De-Souza DA. Nutritional
issues conceming street foods. J Clin Nutr Diet. 2016;2(1):7.
https://doi.org/10.4172/2472-1921.100014

De Vet E, Stok FM, De Wit JB, De Ridder DT. The habitual
nature of unhealthy snacking: How powerful are habits in
adolescence? Appetite.  2015:95(2015):182-7.  https://doi.
org/10.1016/j.appet.2015.07.010

PMid:26169248

Tripicchio GL, Kachurak A, Davey A, Bailey RL, Dabritz LJ,
Fisher JO. Associations between Snacking and Weight Status
among Adolescents 12-19 Years in the United States. Nutrients.
2019;11(7):1486. https://doi.org/10.3390/nu1107 1486
PMid:31261906

Sebastian RS, Cleveland LE, Goldman JD. Effect of snacking
frequency on adolescents' dietary intakes and meeting national
recommendations. J Adolesc Health. 2008;42(5):503-11. https://
doi.org/10.1016/j.jadohealth.2007.10.002

PMid: 18407046

Larson N, Story M. A review of snacking pattems among
children and adolescents: what are the implications of snacking
for weight status? Child Obes. 2013;9(2):104-15. https://doi.
org/10.1089/chi.2012.0108

PMid:23470091

Bastami F, Zamani-Alavijeh F, Mostafavi F. Factors
behind healthy snack consumption at school among high-
school students: A qualitative study. BMC Public Health.
2019;19(1):1342. https://doi.org/10.1186/512889-019-7656-6
PMid:31640640

TeixeiraV, Barros R, Lopes O, Moreira A, Padrio P. Association
between energy density and diet cost in children. Porto Biomed
J. 2016;1(3):106-11. https:/idoi.org/10.1016/].pbj.2016.08.005
PMid:32258558

Drewnowski A Obesity, diets,
Nutr Rev. 2009:67 Suppl
org/10.1111/).1753-4887.2009.00157 .x

PMid: 19453676

Riyanto A, Murwani R, Sulistivani S, Rahfiludin M. Food safety
education using book covers and videos to improve street food
safety knowledge, attitude, and practice of elementary school
students. Curr Res Nutr Food Sci J. 2017;5(2):116-25. https://
doi.org/10.12944/CRNFSJ.5.2.08

UNICEF. Children, Food and Nutrition: Growing Well in a
Changing World. New York, NY: UNICEF; 2019. p. 1-256.

Aziz A, Pervaiz M, Khalid A, Khan AZ, Rafiqgue G. Dietary
practices of school children in Sindh, Pakistan. Nutr Health.
2018;24(4):231-40. https://doi.org/10.1177/0260106018791859
PMid:30088795

Templin T, Hashiguchi TC, Thomson B, Dieleman J, Bendavid
E. The overweight and obesity transition from the wealthy to the
poor in low- and middle-income countries: Asurvey of household
data from 103 countries. PLoS Med. 2019;16(11):e1002968.
https://doi.org/10.1371/journal.pmed. 1002968

PMid:31774821

and social
1:536-9.

inequalities.
https://doi.

984

https:/loamjms.eufindex. php/mjms/index




Hidayanti et al. Snack Consumption

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32

Dinsa GD, Goryakin ¥, Fumagalli E, Suhrcke M. Obesity and
socioeconomic status in developing countries: A systematic
review. Obes Rev. 2012;13(11):1067-79.  https://doi.
orgM0.1111/1.1467-789X.2012.01017 .x

PMid:22764734

Rachmi CN, Li M, Alison Baur L. Overweight and obesity in
Indonesia: Prevalence and risk factors — A literature review.
Public  Health. 2017,147:20-9.  https://doi.org/10.1016/j.
puhe.2017.02.002

PMid:28404492

WHO. The Double Burden of Malnutrition: Priority Actions on
Ending Childhood Obesity. Geneva, Switzerland: WHO; 2020.
p. 1-100.

Ministry of Health Republic of Indonesia. National Institute of
Health Research and Development. National Basic Health
Research 2013. Jakarta, Indonesia: Ministry of Health Republic
of Indonesia; 2013,

Ministry of Health Republic of Indonesia. National Institute of
Health Research and Development National Basic Health
Research 2018. Jakarta, Indonesia: Ministry of Health Republic
of Indonesia; 2018.

Badan Pusat Statistik Provinsi Jawa Barat. Indikator Statistik
Terkini Provinsi Jawa Barat. In: Mei. Mulyahati D, editor. BPS.
Bandung: Badan Pusat Statistik Provinsi Jawa Barat; 2020.
p. 1-111.

DeCoster J, Gallucci M, Iselin AM. Best Practices for Using
Median Splits, Artificial Categorization, and their Continuous
Alternatives. J Exp Psychopathol. 2011;2(2):197-209. https://
dol.org/10.5127/jep.008310

Pérez Rodrigo C, Aranceta J, Salvador G, Varela-Moreiras G.
Food frequency guestionnaires. Nutr Hosp. 2015;31 Suppl 3:49-
56. https://doi.org/10.3305/nh.2015.31.5up3.8751

Mithra P, Unnikrishnan B, Thapar R, Kumar N, Hegde S,
Mangaldas Kamat A, et al. Snacking behaviour and its
determinants among college-going students in  coastal
south India. J Mutr Metab. 2018;2018:6785741. https://doi.
org/10.1155/2018/6785741

PMid:29850233

CDC. BMI for Children and Teens. Atlanta, Georgia: WHO;
2021.

Minister of Health of the Republic of Indonesia. The Regulation
of Minister of Health of the Republic of Indonesia No. 20 of 2020
Conceming Child Anthropometry Standards. NOMOR 2 TAHUN
2020; 2020. p. 1-78.

Eker HH. Obesity in adolescents and the risk factors. Turk J
Phys Med Rehabil. 2017:64(1):37-45. https://doi.org/10.5606/
tftrd.2018.1402

PMid:31453487

Nugroho PS, Wijayanti AC, Sunarti S. Obesity and its risk
factors among adolescent in Indonesia. Malaysian J Med Health
Sci. 2020;16(2):173-9.

Ma X, Chen Q. Pu Y, Guo M, Jiang Z. Skipping breakfast is
associated with overweight and obesity: A systematic review
and meta-analysis. Obes Res Clin Pract. 2020;14(1):1-8. https://
dol.org/10.1016/j.0rcp.2019.12.002

PMid:31818985

Gwin JA, Leidy HJ. Breakfast consumption augments appetite,
eating behavior, and exploratory markers of sleep quality
compared with skipping breakfast in healthy young adults.
Curr Dev Nutr. 2018;2(11):nzy074. hitps://doi.org/10.1093/cdn/
nzy074

PMid:30402594

Onnerfélt J, Erlanson-Albertsson C, Montelius C, Thorngren-
Jerneck K. Obese children aged 4-6 displayed decreased
fasting and postprandial ghrelin levels in response to a test

33

34

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

meal. Acta Paediatr. 2018;107(3):523-8. https://doi.org/10.1111/
apa.14165

PMid:28172246

AlFaris NA, Alshwaiyat NM, Alkhalidy H, Alagal RI, AlTamimi JZ,
AlKehayez NM. Breakfast Skipping in a Multi-Ethnic Population
of Middle-Aged Men and Relationship With Sociodemographic
Variables and Weight Status. Front Nutr. 2022;8:761383. hitps://
doi.org/10.3389/fnut.2021.761383

PMid:35187018

Suliga E. Lifestyle factors affecting abdominal obesity in
children and adolescents: Risks and benefits. In: Watson RR,
editor. Nutrition in the Prevention and Treatment treatment of
Abdominal Obesity. 1% ed. San diego, USA: Academic Press;
2014. p. 43-60.

La Fleur SE, van Rozen AJ, Luijendijk MC, Groeneweg F,
Adan RA. A free<choice high-fat high-sugar diet induces changes
in arcuate neuropeptide expression that support hyperphagia.
Int J Obes (Lond). 2010;34(3):537-46. hitps://doi.org/10.1038/
1jo.2009.257

PMid:20029382

Sayon-Orea C, Bes-Rastrollo M, Basterra-Gortari FJ,
Beunza JJ, Guallar-Castillon P, de la Fuente-Arrillaga C,
et al. Consumption of fried foods and weight gain in a
Mediterranean cohort: The SUN project. Nutr  Metab
Cardiovasc Dis. 2013;23(2):144-50. https://doi.org/10.1016/j.
numecd.2011.03.014

PMid:21824755

Nisak AJ, Rachmah Q, Mahmudiono T, Segalita C. Snacking
energy-dense food related to childhood abesity. J Nutr Food Sci.
2018;8(5):8-12. hitps://doi.org/10.4172/2155-9600.1000725
Gadiraju T, Patel ¥, Gaziano J, Djoussé L. Fried Food
Consumption and Cardiovascular Health: A Review of
Current Evidence. Mutrients. 2015;7(10):8424-30. https://doi.
orgl10.3390/nu7 105404

PMid:26457715

Starowicz M, Zielinski H. How maillard reaction influences
sensorial properties (color, flavor and texture) of food products?
Food Rev Int. 2019;35(8):707-25. https://doi.org/10.1080/87559
129.2019.1600538

Oke EK, Idowu MA, Sobukola OP, Adeyeye SA, Akinsola
AQ. Frying of food: A critical review. J Culin Sci Technol.
2018;16(2):107-27. https://doi.org/10.1080/15428052.2017.133
3936

Stelmach-Mardas M, Rodacki T, Dobrowolska-lwanek J,
Brzozowska A, Walkowiak J, Wojtanowska-Krosniak A, et al
Link between food energy density and body weight changes in
obese adults. Nutrients. 2016;8(4):229. https:/(doi.org/10.3390/
nud040229

PMid:27104562

Slavin J, Carson J. Carbohydrates. Adv Nutr. 2014;5(6):760-1.
https://doi.org/10.3945/an.114.006163

PMid:25396736

Paglia L, Friuli 8, Colombo S, Paglia M. The effect of added
sugars on children's health outcomes: Obesity, Obstructive
Sleep  Apnea  Syndrome (OSAS), Attention-Deficit/
Hyperactivity Disorder (ADHD) and Chronic Diseases. Eur J
Paediatr Dent. 2019;20(2):127-32. https://doi.org/10.23804/
€jpd.2019.20.02.09

PMid:31246089

Malik VS, Hu FB. The role of sugar-sweetened beverages
in the global epidemics of obesity and chronic diseases. Nat
Rev Endocrinol. 2022;18(4):205-18. https://doi.org/10.1038/
541574-021-00627-6

PMid:35064240

Yang L, Bovet P, LiuY, Zhao M, Ma C, Liang Y, etal. Consumption

Open Access Maced J Med Sci. 2022 May 26; 10({E):980-986.

985




E - Public Health

Public Health Epidemiology

46.

47.

of carbonated soft drinks among young adolescents aged
12 to 15 years in 53 low- and middle-income countries. Am J
Public Health. 2017;107(7):1095-100. https://doi.org/10.2105/
AJPH.2017.303762

PMid:28520485

Ruanpeng D, Thongprayoon C, Cheungpasitporn W,
Harindhanavudhi T. Sugar and artificially sweetened beverages
linked to obesity: A systematic review and meta-analysis. QJM.
2017;110(8):513-20. https://doi.org/10.1093/gjmed/hcx068

PMid: 28402535

Te Morenga L, Mallard S, Mann J. Dietary sugars and body
weight: Systematic review and meta-analyses of randomised
controlled trials and cohort studies. BMJ. 2012;346:e7492.

48.

49.

50.

https://doi.org/10.1136/bmj.e 7492

WHO. Guideline: Sugars intake for adults and children. Geneva,
Switzerland: WHO; 2015. p. 1-59.

Sahoo K, Sahoo B, Choudhury AK, Sofi NY, Kumar R,
Bhadoria AS. Childhood obesity: causes and conseguences.
J Family Med Prim Care. 20154(2):187-92. https://doi.
org/10.4103/2249-4863.154628

PMid:25849965

Sigala DM, Stanhope KL. An exploration of the role of sugar-
sweetened beverage in promoting obesity and health disparities.
Curr Obes Rep. 2021;10(1):39-52. https://doi.org/10.1007/
§13679-020-00421-x

PMid:33411311

986

https:/loamjms.eufindex. php/mjms/index




Association between the Habitual Snack Consumption at
School and the Prevalence of Overweight in Adolescent

Students in Tasilmalaya, Indonesia

ORIGINALITY REPORT

¥

SIMILARI

6% /% 3o

TY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY S

OURCES

zuscholars.zu.ac.ae

Internet Source

T

Nicole Larson, Mary Story. "A Review of
Snacking Patterns among Children and
Adolescents: What Are the Implications of
Snacking for Weight Status?", Childhood
Obesity, 2013

Publication

T

e

expert.unusa.ac.id

Internet Source

T

-~

bmjopen.bmj.com

Internet Source

(K

Edyta Suliga. "Lifestyle Factors Affecting
Abdominal Obesity in Children and
Adolescents: Risks and Benefits", Elsevier BY,
2014

Publication

T

aihd.mahidol.ac.th

Internet Source

T



go.gale.com

Internet Source

=

T

Internet Source

www.foodandnutritionjournal.org

T

Student Paper

Submitted to Universitas Negeri Jakarta

T

ljmer.s3.amazonaws.com

Internet Source

—
o

T

Exclude quotes On

Exclude bibliography On

Exclude matches

<1%



Association between the Habitual Snack Consumption at
School and the Prevalence of Overweight in Adolescent
Students in Tasilmalaya, Indonesia

GRADEMARK REPORT

FINAL GRADE GENERAL COMMENTS

/O Instructor

PAGE 1

PAGE 2

PAGE 3

PAGE 4

PAGE 5

PAGE 6

PAGE 7




