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ABSTRACT

Background: Prevalence of over nutrition in adolescents has increased every year in the world. Over 
nutrition in adolescents can impact on metabolic syndrome, mental health problems, and decreased academic 
achievement. Over nutrition caused by various factors including food intake. During weekends some people 
use more time to relax and not control their food intake. Increasing food intake on weekends contributed to 
cause an increasing body weight at the weekends.

Objective: To	analyze	the	differences	energy	and	macro	nutrient	intake	during	weekdays	and	weekends	in	
adolescents.

Method: The	design	of	this	study	was	cross	sectional	on	students	of	senior	high	school		aged	16-18	years	
withtotalsample	was	82	people.	Data	wereobtained	using	a	recall	questionnaire	to	determine	food	intake	and	
anthropometric measurements of weight and height to determine the nutritional status. 

Results: In boys and girls there is an increasing of energy and macro nutrients intake on weekends compared 
to weekdays. A total of 46 students were gain their body weight on the weekend.In girls energy intake 
increased 35.04 kcal, carbohydrate 11.82 grams, fat 0.03 grams and protein 3.15 grams. Whereas in boys 
energy	intake	increased	34.33	kcal,	carbohydrate	11.02	grams,	fat	10.25	grams	and	protein	2.85	grams.	The	
average weight gain in girls was 0.35 kg and 0.31 in boys.Adolescent with the increased of energy intake on 
weekend risked higher 4.133 to gain the body weight on weekend day

Conclusion: To	prevent	weight	gain	and	over	nutrition,	adolescents	better	 to	pay	attention	of	 their	 food	
intake	on	weekends	both	in	terms	of	quantity	and	quality.

Keywords: macronutrient, obesity, weekend, weekdays

Corresponding Author:
Farapti Farapti
Lecturer in Department of Nutrition
Faculty of Public Health, Universitas Airlangga
Campus	C	Mulyorejo	60115,	Surabaya-Indonesia
Email:	farapti@fkm.unair.ac.id

INTRODUCTION

Obesity	was	a	condition	that	caused	a	negative	effect	
on health. In the world obesity more common in women 
with	 a	 prevalence	 15%	 and	 men	 11%.1Adolescent 
female had more risk of obesity than adolescent male. 
Adolescentfemale saved more excessive energy as 
stored fat, while adolescent male use excessive energy to 
synthesize protein. When physical maturity occurs, the 

number of body fat in adolescent female usually twice 
more	than	adolescent	male.	This	accumulation	fat	occurs	
in the area around the pelvis, breasts, and upper arms.2

Obesity	adolescents	with	BMI	above	95	percentilehad	
greater risk of emotional stress compared to their 
peer who have normal status. Obesity and overweight 
in adolescents had an impact on the occurrence of 
metabolic syndrome problems, mental health, and 
decrease in academic achievement.3,4,5Adolescents 
obese who had a few friends were more likely to isolate 
theirself from their social environment and had higher 
risk of depression than normal adolescents.6

The	 NHANES	 (National	 Health	 and	 Nutrition	
Examination	 Survey)	 data	 from	 2001-2004	 and	 2009-
2012 showed that there was an increased prevalence 
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of	over	nutrition	in	children	and	adolescents	aged	2-19	
years	in	United	State	and	Canada	from	16.6%	to	17.5%	
and	 from	12.4%	to	13%.7,8 In Indonesia based on data 
from	 the	 Basic	 Health	 Research	 	 in	 2013	 found	 that		
prevalence	of	adolescents	with	over	nutrition	aged	16-18	
years	was	7.3%	and	prevalence	in	east	java	was	8.2%.9 
This	research	was	conducted	at	5	Senior	High	School	in	
Surabaya because in the previous research study showed 
a percentage of students who were overweight was 
33.1%	 and	 obese	 8.9%,	 this	 percentage	 value	 exceeds	
the value of Province.10

Obesity	 is	 influenced	 by	 many	 factors,	 including	
factors genetic, energy intake, physical activity, 
environmental and emotional.11,12 In several literature 
studies shown that in adolescents male and female there 
was an increased in energy and macro nutrients intake 
on weekends compared to weekdays. Longitudinal 
studies conducted in the United States using NHANES 
survey data showed that at the weekend the average 
of total energy intake increased 82 calories higher 
thanweekdays.13Protein	 intake	 in	 girls	 was	 10-15%	
higher on weekends than in weekdays and boys’ 
average protein intake also increased at the weekend. 
On weekends the average of fat intake for boys was 
7-15%	higher	and	 in	women	increases	more	 than	20%	
compared to weekdays. Whereas carbohydrate intake for 
girls	was	 increased	12-15%	and	boys	7%	on	weekend	
compared to wekdays.14

Longitudinal studies in the United States divided 
subjects into reducing calories group and increasing 
physical activity group showed that there was an 
increases of energy intake and body weight 0.077 kg 
per week. Although relatively small increasing but could 
have an impact of 4 kg increases in one year if the pattern 
of increased food intake on weekend continued.15The	
purpose	of	this	study	was	to	analyze	the	differences	of	
energy and macronutrients intake during weekdays and 
weekends in adolescents who live in urban areas.

METHOD

This	 study	was	 an	 observational	 study	with	 cross	
sectional	study	design.	The	location	of	the	study	was	at	
5	Senior	High	School	in	Surabaya.	The	study	population	
was	adolescents	aged	16-18	years	both	male	and	female.	
This	 study	was	 performed	 in	April	 -	 September	 2018.	
Students who were willing to take part in the study 
will be measuredanthropometry body weight using 
digital scales with a precision level of 0.1 kg, height 
measurements using a stadiometer with a precision level 
of	0.1	cm,	and	filling	questionnaires	characteristic	data.	
Body weight was measured in morning before starting 
studied	 in	3	 times.	The	study	didnot	conducted	during	
the exam period, students who were athletes and who 
still programming diet will be excluded from this study. 
The	 number	 of	 samples	 in	 the	 study	 was	 82	 students	
and	 randomly	 selected.	 Respondents’	 food	 intakes	
weremeasured using food recall 24 hours in 4 timesthat 
ware 2 times on weekdays and 2 times on weekend. Food 
recall data will process using the Nutrisurvey application 
to determine the amount of energy, carbohydrate, 
fat,	 and	 protein	 intake.	 Then	 the	 average	 energy	 and	
macronutrients intake on weekdayswill be compare to 
weekend. While the nutritional status of respondents 
was determined using application of  WHOAnthro Plus 
for aged 6 to 18 using weight, height, and respondent 
date of birth data. 

RESULTS

From the results of the study on 82 respondents 
in 5 Senior High School Surabaya, the distribution of 
nutritional	 status	 of	 respondents	who	were	 classified	 as	
underweight	was	2.4%,	normal	69.5%,	overweight	9.8%	
and	 obesity	 18.3%.	Table	 1	 toldabout	 the	 characteristic	
of respondents showed that most of respondents were 
in	class	XI	(65.9%),	the	average	age	of	respondents	was	
16.33  ±  0.47 years and male adolescent got more average 
pocket	money	(Rp.	23094)	than	female	(Rp.	21740).

Table 1: Characteristic of subjects

Variable Male (n = 3 2) Mean ± SD Female (n = 50) Mean ± SD Total (n = 82)
Aged 16.38 ± 0.49 16.30 ± 0.46 16.33 ± 0.47

Class
XI 20 34 65.9%
XII 12 16 34.1%

Pocket money 23093.75 ± 11453.58 21740 ± 14688.34 22.268.29 ± 13.459.63
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Nutrition Status
>	1SD 19 40 72%
≤1	SD 13 10 28%

Physical activities (met)
Heavy 5 7 14.6%

Light	-	moderate 27 43 85.4%

Table 2: Energy and macro nutrient intake on weekdays and weekend

Food Intake Male (n = 32)
Mean ± SD

Female (n = 50)
Mean ± SD

Total
(n = 82)

Weekdays
Energy	(kkal/day) 2035.96 ± 141.43 1888.60 ± 115.78 1946.11 ± 144.89

carbohydrate	(gr/day) 229.61 ± 23.89 212.68 ± 29.77 219.29 ± 18.49
Fat	(gr/day) 88.05 ± 14.06 81.71 ± 15.13 84.18 ± 14.35

Protein	(g/day) 78.17 ± 13.48 77.19 ± 16.71 77.57 ± 15.45
Body weight 66,21 ± 16,26 54,57 ± 13,43 59.11 ± 15.58

Weekend
Energy	(kkal/day) 2070.29 ± 161.10 1923.64 ± 146.19 1980.87 ± 167.46

carbohydrate	(gr/day) 240.63 ± 31.92 224.49 ± 33.85 230.79 ± 33.85
Fat	(gr/day) 85.19 ± 14.06 78.56 ± 15.13 81.15 ± 14.98

Protein	(g/day) 88.42 ± 26.03 77.16 ± 11.28 81.55 ± .2.11
Body weight 66,45 ± 16,28 54,66 ± 13,50 59.26 ± 15.66

Difference in food intake
Energy	(kkal/day) 34.33 ± 131.60 35.04 ± 132.35 34.76 ± 131.24

carbohydrate	(gr/day) 11.02 ± 41.77 11.82 ± 46.88 11.51 ± 44.69
Fat	(gr/day) 10.25 ± 30.55 -0.03	±	20.81 3.98 ± 25.39

Protein	(g/day) -2.85	±	13.57 -3.15	±	21.01 -3.03	±	18.36
Body weight 0,31 ± 0,16 0,35 ± 0,17 0,15 ± 0,36

Table	 2	 showed	 that	 there	 were	 differences	 in	 energy	 and	 macronutrients	 intake	 both	 in	 male	 and	 female	
adolescent	on	weekdays	and	weekends.	Overall,	the	average	male	adolescent	intake	was	significantly	higher	than	
female	adolescent,	except	for	protein	intake	during	weekdays.	However,	it	was	found	that	there	was	no	significant	
difference	in	changes	of	food	intake	between	weekdays	and	weekends	in	male	and	female	adolescent.

Table 3: The different of energy and macro nutrient intake between weekdays and weekend and the 
association with weight gain

The difference of food 
intake

Weight Gain Constant or weight loss
P value OR

n (46) n (36)
Energy

Increased 40 5
0.002* 4.133

Decreased 6 31
Carbohydrate

Increased 30 22
0.702 1.193

Decreased 16 14
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Fat
Increased 22 12

0.186 1.833
Decreased 24 24

Protein
Increased 27 16

0.200 1.776
Decreased 19 20

chi-square	test	*significant,	p<0.05

Based	on	table	3	showed	that	there	was	a	significant	
association between increasing energy intake and weight 
gain on weekends with p value score 0.002 and odds 
ratio 4.133, it means that respondents who increased 
intake of energy on weekend 4.133 risked gained their 
weight on weekends.

DISCUSSION

Carbohydrate, fat and protein nutrients were 
source of energy for the body that was needed for daily 
activities.16 Consumption excessive macronutrient will 
be stored  in form fat reserves. Excessive accumulation 
of fat in fat tissue causes individuals being over 
nutrition.	 The	 prevalence	 of	 overnutrition(overweight	
and	obesity)in	this	study	was	28%	that	occur	in	20%	of	
female	 adolescent	 and	 40.6%	 of	 male	 adolescent.The	
results showed that in adolescent male and female during 
weekdays	 there	were	 significant	 differences	 in	 energy,	
carbohydrate and fat intake.However, on weekend 
energy	and	all	of	macronutrient	intake	were	significant	
difference.	When	energy	intake	greater	than	the	energy	
released, it causes energy imbalances in the body and 
can be impact to an increase of body fat mass.17

The	 results	 of	 this	 study	 show	 that	 there	 was	 an	
increased energy intake on weekend both in adolescent 
male and female with an average increased 35.05 kcal 
in	adolescent	female	and	34.33	in	adolescent	male.	This	
was	 in	 line	 with	 the	 cross-sectional	 study	 in	 children	
aged 10 years and over, who showed that intake  of 
energy	on	weekend	 increased	8%	compared	 to	 energy	
intake during weekdays.18nutrients, and food groups 
intake between days of the week and weekend days in 
the	Brazilian	population.	METHODS	We	used	data	from	
the	first	National	Food	Survey	(2008-2009	Longitudinal	
studies conducted in America also stated that the average 
intake energy on weekend increased 82 calories higher 
than weekdays.13

Carbohydrates were the main energy source for the 
body. Excessive carbohydrate intake will be stored in 
form of glycogen in liver and muscle tissue, and some 
of it will be converted into fat and stored in fat tissue.16 
In this study there was an increases carbohydrate intake 
on weekend 11.82 grams in female adolescent and 11.02 
grams in male adolescent. In line with longitudinal 
studies conducted in high school student in Netherlands 
stated that carbohydrate intake of female adolescent was 
12-15%	 higher	 on	 weekends,	 while	 male	 adolescent	
increased	7%	higher.	 In	male	adolescent,	carbohydrate	
intake increases with age, whereas in women decrease 
with increasing age.14 In addition, research in Brazil also 
stated that the contribution of carbohydrates to daily 
energy	intake	on	average	4%	lower	on	weekdays	than	on	
weekends.18nutrients, and food groups intake between 
days of the week and weekend days in the Brazilian 
population.	 METHODS	 We	 used	 data	 from	 the	 first	
National	Food	Survey	(2008-2009

Excessive accumulation of fat in fat tissue causes 
individuals being over nutrition. In this study the 
average fat intake on weekends increased 3.15 grams in 
female adolescent and 2.85 grams in male adolescent. 
Longitudinal research in adolescent high school students 
in the Netherlands stated that compared to fat intake 
during weekdays the average fat intake on weekends 
increased	 7-15%	 in	 male	 adolescent	 and	 increased	
more	 than	 20%	 in	 female	 adolescent.14 In addition, 
cross sectional studies in Brazil also showed a higher 
percentage of total fat, saturated fat and trans fat intake 
on weekends than weekdays. In this study showed that in 
female adolescent increased of fat intake on the weekend 
had relation with body weight gain. 

Protein was a nutrient that has various important 
functions in the growth and maintenance of body 
cells, hormone formation, regulating water balance, 
antibody formation, transporting nutrients, and energy 
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sources.16 Excessive protein intake will stored in form 
of triglycerides and can causes an increased fat tissue 
which	 affected	 to	 nutritional	 status.19	 The	 results	 of	
this study showed that the average protein intake at the 
weekend increased 0.03 grams in female adolescent and 
10.25 grams in male adolescent. Longitudinal studies 
in high school student in Netherlands school also stated 
that	 female	 adolescent	 have	 10-15%	 higher	 protein	
intakes on weekends than on weekdays. Whereas in 
male adolescent also showed a high average protein 
intake on weekends. Both on weekdays and weekends, 
animal protein intake twice more consumed than protein 
intake from vegetable sources.14

In this study, 46 of students gain their body weight 
over the weekend. Compare to weekdays the average of 
body weight at the weekend increased 0.35 kg in female 
adolescent and 0.31 in male adolescent. According to 
McCarthy,	a	consistently	 increase	 in	food	intake	every	
weekend	 has	 a	 significant	 impact	 on	 body	 weight	 for	
one year. An increases of 100 kcal every weekend 
for a year causes an increases2 kg of body weight 
which contributes to an increasing the prevalence 
of overweight and obesity.20 Longitudinal studies in 
America also showed an increases0.077 kg in body 
weight on weekend. Even though it was small, but it has 
an impact of  4 kg increased body weight in one year if 
the pattern of increasing intake on weekend continues.15  
This	study	showed	that	increasing	intake	of	energy	and	
macronutrients	 on	 weekend	 had	 an	 effect	 on	 weight	
gained. Adolescent with the increased of energy intake 
on weekend risked higher 4.133 to gain the body weight 
on weekend day

CONCLUSION

The	 result	 of	 this	 study	 was	 28%	 of	 respondents	
were	 classified	 as	 having	nutritional	 status	 overweight	
and obesity. Both male and female adolescents had 
increased energy and macronutrients intake on weekends 
compared to weekdays. A total of 46 student in this 
study gained their weight on weekend. Adolescent who 
increased their intake of energy on weekend 4.133 risked 
gained their weight on weekend. Adolescents better to 
pay	 attention	 of	 their	 quantity	 and	 quality	 food	 intake	
on weekends to prevent being over nutrition, and needed 
further research to see how it relates to gaining weight.

Conflict of Interest:	The	authors	confirm	that	this	article	
content	has	noconflictsof	interest

Source of Funding: Nil

Ethical Clearance:	Received	fromthe	Ethics	Committee	
of Faculty of Public Health, Airlangga University, 
Indonesia.

REFERENCES

 1. World Health Organization. Obesity [Internet]. 
Obesity.	 2014	 [cited	 2018	 Mar	 26].	 Available	
from:	 http://www.wpro.who.int/mediacentre/
factsheets/ obesity/en/

	 2.	Oktaviani	 WD,	 Saraswati	 LD,	 Rahfiludin	 MZ.	
Correlation Of Fast Food Consumption Habits, 
Physical Activities, Consumption Patterns, 
Characteristics of Adolescent And Parents With 
Body	Mass	Index	(BMI).	2012;1:542–53.	

	 3.	Sangun	 Ö,	 Dündar	 B,	 Köşker	 M,	 Köşker	 M,	
Pirgon	 Ö,	 Dündar	 N.	 Prevalence	 of	 Metabolic	
Syndrome in Obese Children and Adolescents 
using	Three	Different	Criteria	and	Evaluation	of	
Risk	Factors	-	Original	Article.	J	Clin	Res	Pediatr	
Endocrinol	[Internet].	2011;3(2):70–6.	

	 4.	Nemiary	 D,	 Shim	 R,	 Mattox	 G,	 Holden	
K.	 The	 Relationship	 Between	 Obesity	 and	
Depression Among Adolescents. Psychiatr Ann. 
2013;42(8):305–8.	

 5. Kim J, So W. Association Between Overweight/
Obesity and Academic Performance in South 
Korean	Adolescents.	2013;21(4):179–83.	

	 6.	McNeely	 C,	 Blanchard	 J.	 explained.	 1st	 ed.	
Baltimore; 2010. 105 p. 

	 7.	Ogden	CL,	Carroll	MD,	Cheryl	DF,	Flegal	KM.	
Prevalence	of	Obesity	Among	Adults	and	Youth	:	
United	States,	2011-2014.	2015;(219):2011–4.	

	 8.	Hales	 CM,	 Carroll	 MD,	 Fryar	 CD,	 Ogden	 CL.	
Prevalence	of	Obesity	Among	Adults	and	Youth:	
United	 States,	 2015–2016.	 NCHS	 Data	 Brief	
[Internet].	2017;288(288):1–8.	A

	 9.	Research	 and	 Health	 Development	 Division,	
Ministry	 of	 Health	 Republic	 of	 Indonesia.	
Indonesian National Health Survey.2013

	 10.	Putra	 WN.	 The	 Association	 	 Between	 Dietary	
Pattern, Physical Activity, Sedentary Activity 
And	 Overweight	 at	 SMA	 Negeri	 5	 Surabaya.	
(September	2017):298–310.	



     406      Indian Journal of Public Health Research & Development, March 2019, Vol.10, No. 3

	 11.	At	A,	 NJ	 C.	 Factors	 predisposing	 to	 obesity:	 a	
review	of	the	literature.	2009;14(2):81–4.	

	 12.	Salam	A.	Obesity	Factor	In	Adolescent.	2010;6(3).	

	 13.	Haines	PS,	Hama	MY,	Guilkey	DK,	Popkin	BM.	
Weekend eating in the United States is linked with 
greater	energy,	fat,	and	alcohol	intake.	Obes	Res.	
2003;11(8):945–9.	

	 14.	Post	 B,	 Kemper	 HC,	 Storm-Van	 Essen	 L.	
Longitudinal changes in nutritional habits 
of	 teenagers:	 differences	 in	 intake	 between	
schooldays and weekend days. Br J Nutr. 
1987;57(October	2015):161–76.	

	 15.	Racette	 SB,	Weiss	 EP,	 Schechtman	KB,	 Steger-
May	K,	Villareal	DT,	Obert	KA,	et	al.	 Influence	
of weekend lifestyle patterns on body weight. 
Obesity.	2008;16(8):1826–30.	

	 16.	Almatsier	S.	Basic	Prinsiples	of	Nutrition.	Jakarta:	
PT	Gramedia	Pustaka	Utama;	2009.	1-337	p.	

 17. Hill O. J. Energy Balance and Obesity. Circulation. 
2012;126(1):126–32.	

	 18.	Monteiro	LS,	Hassan	BK,	Estima	CCP,	Souza	A	
de	M,	Verly	E,	Sichieri	R,	et	al.	Food	Consumption	
According	 to	 the	 Days	 of	 the	Week	 -	 National	
Food	 Survey,	 2008-2009.	 Rev	 Saude	 Publica	
[Internet].	2017;51:93.	

	 19.	Suryandari	 B	 dwi,	 Widyastuti	 N.	 Relationship	
between protein intake and obesity in adolescents. 
J	Nutr	collage.	2015;4:492–8.	

	 20.	Mccarthy	 S.	 Physiology	 &	 Behavior	 Weekly	
patterns,		diet	quality	and	energy	balance.	Physiol	
Behav	[Internet].	2014;1–5.


	2 cover.pdf (p.1-9)
	IJPHRD March 2019 1-1116.pdf

	2. Artikel.pdf (p.10-15)

