
 
 

https://jurnal.stikesalmaarif.ac.id/index.php/lenteraperawat/	
291	

 

Lentera	Perawat	
Volume	7	Number	2	:	April-June	2026	

L P 
Original	Article	
	

Factors	influencing	the	nutritional	status	of	adolescents	during	
the	COVID-19	pandemic:	A	cross-sectional	study	
Riri	Novayelinda1*,	Oswati	Hasanah1,	Syafrida	Hanum1	
		1			Program	Studi	Ilmu	Keperawatan,	Fakultas	Keperawatan,	Universitas	Riau,	Indonesia	
	

	
*Corresponding	Author:	
Riri	Novayelinda	
Program	Studi	Ilmu	Keperawatan,	
Fakultas	Keperawatan,	Universitas	Riau,	
Indonesia		
Email:		
riri.novayelinda@lecturer.unri.ac.id		
	
Keyword:	
Adolescents;	 COVID-19;	 Nutritional	
Status	
	
©	The	Author(s)	2026	
	
DOI:		
https://doi.org/10.52235/lp.v7i2.696	
	
	
	
	
	
	
	
	
	
	
Article	Info:	
Received	:	February	08,	2026	
Revised	:	March	27,	2026	
Accepted	:	April	01,	2026	
	
Lentera	Perawat	
e-ISSN	:	2830-1846			
p-ISSN	:	2722-2837	
	

	
This	is	an	Open	Access	article	distributed	
under	 the	 terms	 of	 the	 Creative	
Commons	 Attribution-NonCommercial	
4.0	International	License.	

Abstract	
Background:	The	COVID-19	pandemic	substantially	altered	adolescents’	daily	routines,	
including	eating	habits,	physical	activity,	and	sleep	patterns,	all	of	which	may	influence	
nutritional	status.	Evidence	from	Indonesia	remains	limited,	particularly	regarding	the	
simultaneous	 contribution	 of	 these	 behavioral	 factors	 during	 periods	 of	 prolonged	
social	restriction.	
Objective:	This	 study	 aimed	 to	 examine	 the	 associations	 between	 dietary	 patterns,	
physical	activity,	sleep	quality,	and	nutritional	status	among	adolescents	in	Pekanbaru,	
Indonesia,	during	the	COVID-19	pandemic.	
Methods:	A	cross-sectional	study	was	conducted	from	June	to	November	2021	among	
75	adolescents	aged	15–18	years	in	Pekanbaru,	Riau	Province,	Indonesia.	Participants	
were	 recruited	 through	 convenience	 sampling	 using	 school	 and	 alumni	 WhatsApp	
groups.	Data	were	collected	online	using	a	structured	self-administered	questionnaire	
that	 included	 a	 Food	 Frequency	 Questionnaire	 for	 dietary	 patterns,	 the	 Indonesian	
version	 of	 the	 Physical	 Activity	 Questionnaire	 for	 Adolescents	 (PAQ-A),	 and	 the	
Pediatric	 Daytime	 Sleepiness	 Scale	 (PDSS)	 for	 sleep-related	 problems.	 Nutritional	
status	was	assessed	using	self-reported	weight	and	height	to	calculate	body	mass	index	
(BMI),	which	was	then	classified	into	underweight,	normal,	and	overweight	categories.	
Descriptive	statistics	and	chi-square	tests	were	used	for	data	analysis,	with	statistical	
significance	set	at	p	<	0.05.	
Results:	Of	the	75	participants,	most	were	17	years	old	(40.0%)	and	female	(70.7%).	
Overall,	68.0%	had	normal	nutritional	status,	18.7%	were	overweight,	and	13.3%	were	
underweight.	 Chi-square	 analysis	 showed	 significant	 associations	 between	 dietary	
patterns	 and	nutritional	 status	 (p	=	0.001),	 sleep	quality	 and	nutritional	 status	 (p	=	
0.001),	and	physical	activity	and	nutritional	status	(p	=	0.001).	These	findings	indicate	
that	 unhealthy	 dietary	 patterns,	 poor	 sleep-related	 functioning,	 and	 lower	 physical	
activity	were	associated	with	abnormal	BMI	categories	among	adolescents.	
Conclusion:	Dietary	 patterns,	 physical	 activity,	 and	 sleep	 quality	 were	 significantly	
associated	with	 adolescent	 nutritional	 status	 during	 the	 COVID-19	 pandemic.	 These	
findings	 highlight	 the	 importance	 of	 integrated	 behavioral	 screening	 and	 adolescent	
health	interventions	targeting	diet,	movement,	and	sleep	to	support	optimal	nutritional	
outcomes.			

	
Background	

The	 Coronavirus	 Disease	 2019	 (COVID-19)	
pandemic,	 declared	 in	 early	 2020,	 has	
profoundly	disrupted	social	systems	worldwide,	
including	 education,	 mobility,	 and	 health-
related	behaviors.	Because	transmission	occurs	
primarily	 through	 respiratory	 droplets	 and	
close	 interpersonal	 contact,	 governments	
implemented	 large-scale	 non-pharmaceutical	
interventions	 such	 as	 physical	 distancing,	
isolation,	 and	 restrictions	 on	 population	
movement	to	mitigate	viral	spread	(Kemenkes,	
2020).	One	of	the	most	consequential	measures	
for	 adolescents	 was	 the	 prolonged	 closure	 of	
schools,	 environments	 characterized	 by	 dense	
social	 interaction	 and	 therefore	 considered	
potential	 transmission	 hotspots.	 In	 Indonesia,	
nationwide	 learning-from-home	 policies	 were	
implemented	 beginning	 in	 March	 2020	 and	

continued	in	various	forms	for	more	than	a	year,	
substantially	 altering	 adolescents’	 daily	
routines	 and	 behavioral	 environments	
(Anderson	et	al.,	2020).	

From	 a	 public	 health	 perspective,	 these	
structural	 disruptions	 may	 contribute	 to	 the	
development	 of	 obesogenic	 environments,	 in	
which	 environmental	 constraints	 shape	
behaviors	that	promote	positive	energy	balance	
(Nugroho,	2025).	Pandemic	related	restrictions	
can	 inRluence	 adolescent	 nutritional	 outcomes	
through	 several	 interrelated	 behavioral	
pathways,	 particularly	 dietary	 intake,	 physical	
activity,	 and	 sleep	 patterns.	 Under	 normal	
circumstances,	 schools	 provide	 structured	
opportunities	 for	 daily	 movement	 through	
walking	between	classes,	organized	sports,	and	
physical	 education	 activities,	 while	 also	
supporting	regular	eating	schedules	and	stable	

https://jurnal.stikesalmaarif.ac.id/index.php/lenteraperawat/
https://doi.org/10.52235/lp.v7i2.696
https://portal.issn.org/resource/ISSN/2830-1846
https://portal.issn.org/resource/ISSN/2722-2837
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/


 
 

https://jurnal.stikesalmaarif.ac.id/index.php/lenteraperawat/	
292	

 

Lentera	Perawat	
Volume	7	Number	2	:	April-June	2026	

L P 
sleep	 or	wake	 routines	 (Gunawan	&	 Sekartini,	
2024).	When	 these	 institutional	 structures	are	
disrupted,	 adolescents	 may	 experience	
reductions	 in	 energy	 expenditure,	 irregular	
eating	behaviors,	and	disturbances	in	circadian	
rhythms	 that	 collectively	 inRluence	 body	
composition	 and	metabolic	 health	 (Feiz	 et	 al.,	
2020).	

Empirical	 evidence	 accumulated	 during	 the	
COVID-19	 pandemic	 indicates	 substantial	
behavioral	 shifts	 among	 children	 and	
adolescents.	 Lockdown	 conditions	 have	 been	
associated	 with	 reductions	 in	 moderate	 to	
vigorous	physical	activity,	prolonged	sedentary	
behavior,	 and	 increased	 screen	 exposure.	
Increased	 screen	 engagement	 may	 indirectly	
contribute	 to	 excessive	 caloric	 intake	 through	
mindless	snacking	and	exposure	to	digital	food	
marketing,	while	extended	time	spent	at	home	
may	also	increase	reliance	on	highly	processed,	
energy	dense	foods	rich	in	sugar,	saturated	fat,	
and	sodium	(Dunton	et	al.,	2020;	Storz,	2020).	
In	 parallel,	 sleep	 disturbances,	 including	
delayed	 sleep	onset,	 shortened	 sleep	duration,	
and	 irregular	 sleep	 timing,	 have	 been	 widely	
reported	 during	 the	 pandemic.	 It	 may	 further	
exacerbate	 metabolic	 dysregulation	 through	
hormonal	 mechanisms	 affecting	 appetite	 and	
satiety	(MicklesRield	et	al.,	2021).	

Adolescent	 nutritional	 problems	 have	
consequently	 been	widely	 documented	 during	
the	 COVID-19	 period.	Many	 studies	 conducted	
in	 high	 income	 countries	 report	 accelerated	
increases	 in	 body	 mass	 index	 (BMI)	 and	 a	
growing	prevalence	of	 overweight	 and	obesity	
among	children	and	adolescents	during	periods	
of	school	closure	and	restricted	mobility	(Chang	
et	 al.,	 2021).	 Meta-analytic	 evidence	 suggests	
that	lockdowns	were	associated	with	signiRicant	
weight	gain	and	higher	obesity	risk	 in	this	age	
group,	 largely	 mediated	 by	 reduced	 physical	
activity,	 increased	 sedentary	 behavior,	 and	
disruptions	in	dietary	patterns	(Woolford	et	al.,	
2021).	At	the	regional	level,	Southeast	Asia	has	
also	 experienced	 a	 growing	 burden	 of	
adolescent	overweight	and	obesity,	with	recent	
estimates	 indicating	 that	 approximately	5%	of	
boys	 and	 3%	 of	 girls	 aged	 5-19	 years	 were	
classiRied	as	obese	in	2020,	particularly	in	urban	
settings	(Tee	&	Voon,	2024).	

However,	 emerging	 evidence	 suggests	 that	 the	
Indonesian	 context	 may	 exhibit	 nutritional	
trajectories	 that	 differ	 from	patterns	 observed	

in	 many	 Western	 countries.	 School	 based	
surveys	conducted	in	urban	areas	of	Java	during	
the	pandemic	have	documented	the	coexistence	
of	 underweight	 and	 overweight	 among	
adolescents,	 accompanied	 by	 generally	 poor	
dietary	 quality	 during	 the	 COVID-19	 period	
(Kemenkes,	 2022).	 In	 addition,	 a	 longitudinal	
study	 involving	 Indonesian	 adolescents	
reported	a	slight	decline	in	mean	BMI-for-age	z-
scores	 (zBMI)	 over	 one	 year	 of	 the	 pandemic,	
particularly	 among	 girls	 and	 individuals	 with	
higher	 baseline	 zBMI	 (Sarintohe	 et	 al.,	 2025).	
These	 Rindings	 contrast	 with	 international	
reports	describing	 consistently	 increasing	BMI	
trends	 during	 lockdown	 periods.	 Such	
inconsistencies	 in	 epidemiological	 patterns	
across	 settings	 and	 timelines	 highlight	 the	
importance	 of	 generating	 context	 speciRic	
evidence	 on	 the	 determinants	 of	 adolescent	
nutritional	 status	 in	 Indonesia	 during	 the	
COVID-19	pandemic.	

Conceptually,	 adolescent	 BMI	 during	 the	
pandemic	can	be	understood	as	the	product	of	
interacting	behavioral	determinants	inRluencing	
overall	 energy	 balance.	 Dietary	 patterns	
determine	 caloric	 intake	 and	 nutrient	
composition,	physical	activity	regulates	energy	
expenditure	 and	 body	 fat	 accumulation,	 and	
sleep	 quality	 inRluences	 metabolic	 regulation	
through	hormonal	pathways	affecting	appetite,	
satiety,	 and	 circadian	 rhythm	 (Mecheva	 et	 al.,	
2023).	Disruptions	in	any	of	these	domains	may	
independently	 contribute	 to	 unfavorable	
nutritional	outcomes;	however,	their	combined	
inRluence	 may	 be	 particularly	 important	 in	
shaping	 adolescent	 weight	 trajectories	 during	
periods	of	prolonged	environmental	disruption	
(Dasdemir	et	al.,	2020).	

Despite	 increasing	 attention	 to	 the	 health	
consequences	 of	 the	 COVID-19	 pandemic,	
empirical	research	examining	the	simultaneous	
contribution	 of	 dietary	 patterns,	 physical	
activity,	 and	 sleep	 quality	 to	 adolescent	
nutritional	status	in	Indonesia	remains	limited.	
Existing	 studies	 frequently	 examine	 these	
behavioral	 domains	 separately	 or	 focus	
primarily	 on	 younger	 children,	 leaving	 an	
important	 gap	 in	 understanding	 how	 these	
interrelated	 lifestyle	 factors	 collectively	
inRluence	BMI	among	adolescents.	

Therefore,	 this	 study	 aims	 to	 examine	 the	
associations	between	dietary	patterns,	physical	
activity,	 sleep	 quality,	 and	 nutritional	 status	
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(BMI)	 among	 adolescents	 in	 Pekanbaru,	 Riau,	
during	 the	 COVID-19	 pandemic	 period.	 By	
integrating	multiple	behavioral	determinants	of	
energy	 balance	 within	 a	 single	 analytical	
framework,	this	study	seeks	to	generate	context	
speciRic	 evidence	 that	 may	 inform	 adolescent	
nutrition	 interventions	 and	 health	 promotion	
strategies	in	Indonesia.	

Methods	

Study	Design	

This	 research	 used	 a	 cross-sectional	 study	
design	 to	 examine	 the	 associations	 between	
dietary	patterns,	physical	activity,	sleep-related	
functioning,	 and	 nutritional	 status	 among	
adolescents	 in	 Pekanbaru,	 Riau	 Province,	
Indonesia.	 The	 cross-sectional	 approach	
allowed	 all	 variables	 to	 be	 measured	
simultaneously	 during	 a	 single	 period	 of	 data	
collection	 from	 June	 to	 November	 2021,	
providing	 an	 overview	 of	 adolescent	 health	
behaviors	 and	 nutritional	 status	 during	 the	
COVID-19	restriction	period.	

Sampling	

Participants	were	 recruited	 using	 convenience	
sampling	through	school	and	alumni	WhatsApp	
groups.	 This	 study	may	 have	 been	 affected	 by	
self-selection	bias	because	data	were	collected	
online	 through	 school	 and	 alumni	 WhatsApp	
groups;	however,	invitations	were	disseminated	
across	multiple	groups	to	improve	reach.		

Instruments	

A	 structured,	 self-administered	 questionnaire	
comprising	 validated	 behavioral	 and	
anthropometric	 measures	 was	 used	 to	 collect	
data	on	dietary	patterns,	physical	activity,	sleep-
related	problem,	and	nutritional	status.	Dietary	
patterns	were	assessed	using	a	Food	Frequency	
Questionnaire	(FFQ)	adapted	from	a	previously	
validated	 food-frequency	 instrument	 for	
Indonesian	 adolescents.	Dietary	patterns	were	
classiRied	 as	 good	 or	 poor	 based	 on	 FFQ	
responses,	 with	 good	 dietary	 patterns	
indicating	 more	 regular	 meal	 frequency	 and	
healthier	 food	 choices,	 and	 poor	 dietary	
patterns	indicating	irregular	meals	and	frequent	
consumption	 of	 energy	 dense	 food.	 	 Physical	
activity	 was	 measured	 using	 the	 Indonesian	

version	 of	 the	 Physical	 Activity	 Questionnaire	
for	 Adolescents	 (PAQ-A),	 which	 has	
demonstrated	acceptable	validity	and	reliability	
in	 Indonesian	 adolescent	 samples.	 Physical	
activity	was	categorized	as	high	or	low	based	on	
the	PAQ-A	score,	with	higher	 scores	 indicating	
greater	 participation	 in	 moderate	 to	 vigorous	
physical	activity	during	the	previous	seven	days.	
Sleep-related	 problems	 were	 evaluated	 using	
the	Pediatric	Daytime	Sleepiness	Scale	 (PDSS),	
which	 is	widely	used	 instrument	 for	 assessing	
daytime	 sleepiness	 in	 adolescents	 with	
established	 psychometric	 properties	
internationally.	 Although	 local	 validation	
evidence	 in	 Indonesian	 populations	 remains	
limited,	PPDS	was	retained	for	consistency	with	
the	 study’s	 focus	 on	 adolescent	 sleep	
disturbances.	 Sleep	quality	was	 categorized	 as	
having	 good	 or	 poor	 based	 on	 the	 total	 score,	
with	 higher	 scores	 indicating	 greater	 daytime	
sleepiness	and	poorer	sleep	related	functioning.	
Nutritional	 status	was	 determined	 using	 body	
mass	index	(BMI),	calculated	from	self-reported	
weight	 and	 height,	 which	 may	 introduce	
measurement	 bias	 due	 to	 possible	
underreporting	 or	 overreporting	 of	
anthropometric	 data.	 This	 limitation	 was	
accepted	because	face	to	face	measurement	was	
not	feasible	during	the	pandemic.		

Data	Collection	

Data	 were	 collected	 online	 using	 Zoho	 Forms	
after	 informed	 consent	 was	 obtained.	 The	
questionnaire	 collected	 sociodemographic	
characteristics,	 dietary	 patterns,	 physical	
activity,	 sleep-related	 problems,	 and	
anthropometric	data.		

Data	Analysis	

Descriptive	 statistics	were	 used	 to	 summarize	
demographic	 characteristics	 and	 behavioral	
variables.	Chi-square	(χ²)	tests	were	employed	
to	 examine	 associations	 between	 dietary	
patterns,	 physical	 activity,	 sleep-related	
functioning,	 and	 nutritional	 status.	 A	
signiRicance	 level	 of	 p	 <	 0.05	 was	 applied.	
Statistical	analyses	were	performed	using	SPSS	
(version	26).	
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Ethical	Consideration	

This	 study	 received	 ethical	 approval	 from	 the	
Research	 Ethics	 Committee	 for	 Nursing	 and	
Health,	 Faculty	 of	 Nursing,	 Universitas	 Riau	
(Approval	 No:	
312/UN.19.51.8/KEPK.FKp/2021).	 All	
participants	 provided	 electronic	 informed	
consent	prior	to	data	collection.	ConRidentiality	
and	anonymity	were	ensured,	participation	was	
voluntary,	and	respondents	retained	the	right	to	
withdraw	at	any	time	without	consequences.	

Results	

The	 study	 sample	 comprised	 75	 adolescents	
aged	 15–18	 years	 residing	 in	 Pekanbaru.	 The	
characteristics	of	the	participants	in	this	study	
are	presented	in	Table	1.	

Table	1.	Respondent	Characteristics	

Characteristics	 n	(%)	
Age	Group	
15	years	old	
16	years	old	
17	years	old	
18	years	old	

	
14	(18.7)	
14	(18.7)	
30	(40.0)	
17	(22.7)	

Gender	
Male	
Female	

	
22	(29.3)	
53	(70.7)	

Birth	Order	
Firstborn	
Second-born	
Third-born	
Fourth-born	or	later	

	
38	(50.7)	
15	(20.0)	
13	(17.3)	
9	(12.0)	

Living	Arrangement	
With	parents	
With	family	
Dormitory	
Other	

	
64	(85.30	
6	(8.0)	
2	(2.7)	
3	(4.0)	

Parental	Income	(IDR/Month)	
<3	million	
3-6	million	
6-12	million	
>12	million	

	
17	(22.7)	
36	(48.0)	
2	(2.7)	
3	(4.0)	

Nutritional	Status	
Underweight	
Normal	
Overweight	

	
10	(13.3)	
51	(68.0)	
14	(18.7)	

	

Based	on	respondent	characteristics	in	Table	1,	
the	majority	were	aged	17	years,	predominantly	
female,	 and	 primarily	 resided	 with	 their	
parents.	 Most	 respondents	 originated	 from	
modest	 family	 backgrounds,	 with	 parental	
income	most	 frequently	 falling	 within	 the	 3-6	

million	 IDR	 range,	 exceeding	 the	 regional	
minimum	 wage	 (UMK).	 However,	 these	
characteristics	 do	 not	 fully	 represent	 the	
general	 adolescent	 population.	 This	 limitation	
likely	 stems	 from	 online	 sampling	 via	
WhatsApp,	 favoring	 participants	 with	
smartphone	access	and	sufRicient	internet	data.	
Alternative	 sampling	 methods	 may	 yield	
differing	 results.	 For	 the	 nutritional	 status	 of	
adolescents,	 we	 assessed	 using	 self-reported	
weight	and	height	data	from	the	questionnaire.	
These	 measurements	 were	 converted	 to	 body	
mass	 index	 (BMI)	 values,	 with	 classiRication	
performed	 according	 to	 Z-scores.	 As	 shown	 in	
Table	1,	18,7%	of	adolescents	were	categorized	
as	overweight,	while	13,3%	were	underweight.		

Table	 2	 presents	 the	 associations	 between	
dietary	pattern,	 sleep	quality,	 physical	 activity,	
and	 body	mass	 index	 (BMI)	 categories	 among	
adolescents	 during	 the	 COVID-19	 pandemic.	
Overall,	 the	Rindings	 indicate	that	all	examined	
behavioral	factors	were	signiRicantly	associated	
with	nutritional	status.	

Among	adolescents	with	a	good	dietary	pattern,	
60.5%	 had	 normal	 BMI,	 23.7%	 were	
overweight,	 and	 15.8%	 were	 underweight.	 In	
contrast,	 among	 those	 with	 a	 poor	 dietary	
pattern,	a	greater	proportion	were	classiRied	as	
normal	 weight	 (75.7%),	 while	 13.5%	 were	
overweight	and	10.8%	were	underweight.	The	
chi-square	 test	 demonstrated	 a	 statistically	
signiRicant	association	between	dietary	pattern	
and	 BMI	 category	 (p	 =	 0.001),	 indicating	 that	
dietary	 behavior	 was	 related	 to	 adolescents’	
nutritional	status.	

Regarding	 sleep	 quality,	 69.7%	 of	 adolescents	
with	 good	 sleep	 quality	 had	 normal	 BMI,	
whereas	 18.2%	 were	 overweight	 and	 12.1%	
were	 underweight.	 Among	 those	 with	 poor	
sleep	 quality,	 66.7%	 had	 normal	 BMI,	 19.0%	
were	overweight,	and	13.3%	were	underweight.	
The	association	between	sleep	quality	and	BMI	
category	 was	 also	 statistically	 signiRicant	 (p	 =	
0.001),	 suggesting	 that	 sleep-related	
functioning	 may	 contribute	 to	 variations	 in	
nutritional	status.	

For	 physical	 activity,	 adolescents	 with	 high	
physical	activity	showed	a	 lower	proportion	of	
normal	 BMI	 (55.3%)	 and	 relatively	 higher	
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proportions	 of	 underweight	 (21.1%)	 and	
overweight	(23.7%).	By	comparison,	those	with	
low	physical	activity	were	predominantly	in	the	
normal	 BMI	 category	 (81.1%),	 while	 13.5%	

were	overweight	 and	5.4%	were	underweight.	
The	chi-square	analysis	conRirmed	a	statistically	
signiRicant	association	between	physical	activity	
and	BMI	category	(p	=	0.001).	

Table	2.	Factors	InRluencing	Nutritional	Status	

Variables	
BMI	Category	

p-value	Underweight	 Normal	 Overweight	
n	 %	 n	 %	 n	 %	

Dietary	Pattern	
Good	
Poor	

	
6	
4	

	
15.8	
10.8	

	
23	
28	

	
60.5	
75.7	

	
9	
5	

	
23.7	
13.5	

	
0.001	

Sleep	Quality	
Good	
Poor	

	
4	
6	

	
12.1	
13.3	

	
23	
28	

	
69.7	
66.7	

	
6	
8	

	
18.2	
19,0	

	
0.001	

Physical	Activity	
High	
Low	

	
8	
2	

	
21.1	
5.4	

	
21	
30	

	
55.3	
81.1	

	
9	
5	

	
23.7	
13.5	

	
0.001	

Discussion	

This	 study	 identiRied	 signiRicant	 associations	
between	adolescent	nutritional	status	and	three	
behavioral	 factors	 during	 the	 COVID-19	
pandemic	 in	 Pekanbaru,	 speciRically	 dietary	
patterns	 (p<0,001),	 physical	 activity	 levels	
(p<0,001),	 and	 sleep	 quality	 or	 daytime	
sleepiness	 (p<0,001),	 among	 75	 adolescents	
aged	15–18	years.	Of	all	participants,	68%	had	
normal	 BMI,	 while	 18,7%	 were	 classiRied	 as	
overweight	 and	 13,3%	 as	 underweight.	
Furthermore,	poor	dietary	patterns,	 low	 levels	
of	physical	activity,	and	inadequate	sleep	quality	
were	each	independently	associated	with	higher	
odds	 of	 both	 overweight	 and	 underweight,	
indicating	 a	 bidirectional	 vulnerability	 in	
adolescent	nutritional	outcomes.	

COVID-19	lockdowns	substantially	exacerbated	
Indonesia’s	 adolescent	 dual	 burden	 of	
malnutrition.	National	estimates	show	that	the	
prevalence	 of	 overweight	 among	 adolescents	
rose	to	18,7%,	exceeding	the	13,5%	reported	in	
Riskesdas	 (2018),	 while	 the	 proportion	
classiRied	 as	 underweight	 reached	 13,3%,	
surpassing	the	previous	thinness	prevalence	of	
8,1%.	Similar	trajectories	were	observed	among	
adolescents	 in	 urban	 Surabaya	 during	 the	
period	 of	 online	 learning,	 where	 13,2%	 were	
underweight	 and	 18,4%	 were	 overweight	 or	
obese.	 These	 patterns	 were	 accompanied	 by	
universally	 poor	 dietary	 behaviors,	 largely	
driven	 by	 the	 loss	 of	 structured	 school	

environments	 and	 limited	 access	 to	 healthier	
cafeteria	meals,	which	led	many	adolescents	to	
rely	more	 heavily	 on	 processed,	 energy	 dense	
foods	at	home	(Jannah	et	al.,	2025).	Jannah	et	al.	
(2025)	 on	 their	 evidence	 showing	 that	
pandemic	 related	 obesogenic	 environments	
(restricted	mobility,	increased	screen	time,	and	
shifts	 toward	 processed	 food	 consumption)	
were	 strongly	 associated	 with	 rising	 urban	
adolescent	overweight	rates.	

Poor	dietary	patterns	were	strongly	associated	
with	 abnormal	 BMI,	 reRlecting	 similar	 trends	
observed	 during	 COVID-19	 lockdowns	 in	
Indonesia.	During	lockdowns,	most	respondents	
consumed	 snacks	 more	 frequently	 than	 pre-
pandemic	levels.	Adolescents	exhibited	elevated	
intake	 of	 high-calorie	 processed	 foods,	
potentially	 contributing	 to	 excess	 weight	 gain	
(Skolmowska	 et	 al.,	 2021).	Ashar	 et	 al.	 (2025)	
reported	a	42%	increase	in	snack	consumption	
and	a	67%	decrease	in	vegetable	intake	during	
mobility	 restrictions.	 An	 Indonesian	 school-
based	 study	 reported	 that	 during	 COVID-19	
restrictions,	 adolescents	 experienced	 a	
coexistence	 of	 underweight	 and	 overweight,	
alongside	 universally	 poor	 dietary	 quality,	
suggesting	 that	 unstructured	 snacking	 and	
reduced	access	to	school	meals	may	contribute	
to	 both	 energy	 excess	 and	 micronutrient	
deRiciencies.	 School	 closures	 also	 shifted	
adolescents	 from	 structured	 meal	 routines	 to	
unstructured	snacking,	may	have	contributed	to	
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sustained	 positive	 energy	 imbalances	 and	
disrupted	nutritional	status	home	(Jannah	et	al.,	
2025).		

Beyond	 dietary	 behaviors,	 the	 Rindings	 also	
indicate	 that	 physical	 activity	 played	 a	 critical	
role	 in	 shaping	 adolescents’	 nutritional	 status	
during	the	pandemic.	The	observed	associations	
between	 low	 physical	 activity	 and	 abnormal	
BMI	 in	 this	 study	 are	 consistent	with	 broader	
national	 evidence	 on	 adolescent	 behavioral	
shifts	during	COVID-19.	Low	PAQ-A	scores	were	
signiRicantly	 linked	 to	 abnormal	 BMI,	 aligning	
with	 Rindings	 from	 Mutia	 et	 al.	 (2022)	 which	
reported	 strong	 associations	 between	 reduced	
physical	activity	and	overweight	status	(p<0.01)	
amid	nationwide	learning	from	home.	Evidence	
from	Rahayu	et	al.	(2025)	further	demonstrated	
a	 marked	 shift	 toward	 sedentary	 behaviors	
following	 the	 removal	 of	 physical	 education	
classes	and	school	recess.	Collectively,	pandemic	
related	conRinement	was	likely	associated	with	
active	 school	 environments	 into	 sedentary	
home	 settings,	 substantially	 reducing	
adolescents’	 energy	 expenditure	 and	
contributing	 to	 BMI	 deviations	 across	 weight	
categories.		

In	addition	 to	diet	 and	physical	 activity,	 sleep-
related	 functioning	 also	 emerged	 as	 an	
important	 behavioral	 determinant	 of	
adolescents’	 nutritional	 status	 in	 this	 study.	
Elevated	 daytime	 sleepiness	 (PDSS)	 was	
correlated	with	abnormal	BMI,	consistent	with	
Indonesian	evidence	showing	substantial	sleep	
disturbances	among	adolescents	during	COVID-
19	restrictions.	Suja’I	et	al.	(2022)	reported	that	
although	 65,9%	 of	 adolescents	 slept	 at	 least	
eight	 hours,	 their	 circadian	 rhythms	 remained	
disrupted,	 demonstrating	 that	 sufRicient	 sleep	
duration	 did	 not	 necessarily	 translate	 into	
optimal	 sleep	 quality	 during	 the	 pandemic.	
Similarly,	 a	 study	 among	 Laeto	 et	 al.	 (2022)	
found	 that	 77,82%	 experienced	 poor	 sleep	
quality	 accompanied	 by	 low	 physical	 activity,	
reRlecting	the	compounded	behavioral	effects	of	
prolonged	home	conRinement.	

While	 the	 results	 offer	 important	 evidence	 on	
adolescent	 behaviors	 during	 COVID-19,	 the	
following	 limitations	 should	 be	 recognized	 in	
interpreting	the	magnitude	and	direction	of	the	

observed	 associations.	 The	 cross-sectional	
design	 limits	 the	 ability	 to	 draw	 causal	
inferences	 despite	 the	 signiRicant	 statistical	
relationships	 identiRied.	 Online	 convenience	
sampling	 during	 the	 pandemic	 may	 have	
disproportionately	captured	digitally	connected	
adolescents,	 particularly	 females	 (70,7%),	
thereby	 reducing	 the	 generalizability	 of	 the	
Rindings.	 Future	 research	 should	 incorporate	
mixed-methods	 approaches	 to	 better	 capture	
contextual	determinants	of	adolescent	behavior,	
conduct	 local	 validation	 studies	 for	 behavioral	
instruments	 to	 ensure	 cultural	 relevance,	 and	
include	 longitudinal	 follow-up	 to	 observe	
temporal	 changes	 in	dietary	patterns,	 physical	
activity,	 sleep,	 and	 BMI	 beyond	 pandemic	
conditions.	

Conclusion	and	Recommendation	

This	 study	 involved	 75	 respondents,	
predominantly	 female	 and	 aged	17	years.	BMI	
calculations	 indicated	 that	68%	 fell	within	 the	
normal	category,	 followed	by	18%	overweight.	
Chi-square	 analysis	 revealed	 signiRicant	
associations	between	dietary	patterns,	physical	
activity,	sleep	quality,	and	adolescent	nutritional	
status.	 Future	 research	 should	 explore	
adolescent	 dietary	 patterns	 in	 greater	 detail,	
particularly	 caloric	 quantity,	 employing	
alternative	 sampling	 methods.	 This	 study	
demonstrated	signiRicant	associations	between	
dietary	patterns,	physical	activity,	sleep	quality,	
and	 nutritional	 status	 among	 predominantly	
female	adolescents	 in	urban	Pekanbaru	during	
the	COVID-19	restriction	period.	Although	most	
participants	 exhibited	 normal	 BMI,	 the	
proportions	 of	 underweight	 and	 overweight	
exceeded	 national	 Riskesdas	 2018	 estimates,	
indicating	 that	 pandemic-related	 behavioral	
disruptions	may	have	exacerbated	Pekanbaru’s	
existing	 triple	 burden	 of	 malnutrition.	 These	
Rindings	 underscore	 the	 importance	 of	
integrating	behavioral	screening	encompassing	
diet,	 physical	 activity,	 and	 sleep	 into	 post-
pandemic	 school	 health	 assessments,	
particularly	 for	 digitally	 connected	 female	
adolescents	 who	 are	 more	 reachable	 through	
online	 platforms.	 Practical	 nursing	
interventions	 should	 emphasize	 regular	 meal	
timing	 rather	 than	 calorie	 counting	 and	
encourage	 brief,	 scheduled	 physical	 activity	
breaks	throughout	the	day	to	mitigate	the	dual	
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risks	 of	 undernutrition	 and	 overweight	
observed	in	this	cohort.	

In	 light	 of	 the	 methodological	 constraints,	
including	convenience	sampling	and	the	single-
city	setting,	the	Rindings	cannot	be	generalized	
nationally	 but	 provide	 valuable	 preliminary	
evidence	 for	 informing	 adolescent	 health	
strategies.	To	advance	this	line	of	inquiry,	future	
research	 should	 adopt	 probability-based	
sampling	 frames,	 employ	 prospective	 cohort	
designs	 to	 establish	 temporal	 relationships	
between	 behavioral	 factors	 and	 BMI	 changes,	
and	 utilize	 objective	 anthropometric	
measurements	to	minimize	self-report	bias.	The	
use	 of	 locally	 validated	 sleep	 assessment	
instruments,	such	as	the	Indonesian	PSQI,	is	also	
recommended	 to	 enhance	 measurement	
accuracy.	 Additionally,	 multi-city	 comparative	
studies	 involving	both	urban	and	rural	regions	
are	 needed	 to	 evaluate	 contextual	 differences	
and	 strengthen	 generalizability	 across	 diverse	
Indonesian	adolescent	populations.	
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