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ABSTRACT:  Obesity	among	children	and	adolescents	can	be	characterized	as	a	worrying	public	health	problem	
in	the	21st	century.	The	timeline	covering	the	last	three	decades	records	the	growth	of	the	prevalence	of	obesity	in	
children	and	adolescents.	The	consequences	of	obesity	are	incalculable	because	they	lead	to	many	chronic	diseases	of	
the	cardiovascular	system,	endocrinological,	gastrointestinal	diseases	and	disorders	of	the	musculoskeletal	system	as	
well	as	psychological	diseases.	The	risk	factors	of	excess	body	weight	and	obesity	are	associated	with	the	dispropor-
tion	between	caloric	intake	and	physical	inactivity	as	the	main	factors,	and	other	important	factors	that	can	lead	to	the	
development	of	the	disease	(genetic,	endocrine,	social	environment	and	socioeconomic	factors)	should	not	be	under-
estimated.	The	aim	of	the	work	is	to	point	out	the	risk	factors	that	can	lead	to	the	development	of	obesity	in	childhood	
and	the	adequate	measures	for	the	primary	prevention	of	this	disease.	Research	methods.	The	paper	used	relevant	
literature	data	that	indicate	risk	factors	for	the	development	of	obesity	in	children	and	adolescents,	the	importance	of	
their	early	detection	as	well	as	prevention	measures.	Conclusion.	Direct	the	health	policy	towards	the	goal	of	iden-
tifying	overweight	children	and	adolescents	in	order	to	reduce	the	risk	of	developing	obesity	in	adulthood.	Preven-
tion	should	include	educational	programs	for	children	and	adolescents	with	the	aim	of	acquiring	knowledge,	but	also	
changing	habits	related	to	nutrition,	physical	activity	and	lifestyle.
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INTRODUCTION
Obesity	among	children	and	adolescents	(between	the	ages	of	2	and	18	years)	has	increased	rapidly	

in	the	last	three	decades	of	the	21st	century	in	both	developed	and	developing	countries	(1,	2).	It	is	also	
alarming	that	around	55%	of	obese	children	become	obese	in	adolescence.	Similarly,	about	80%	of	obese	
adolescents	will	continue	to	be	obese	in	adulthood,	while	about	70%	will	be	obese	at	the	age	of	30	(3).	In	
extensive	studies	that	included	the	population	of	children	and	adolescents	in	the	time	period	from	1975	to	
2016,	they	showed	a	trend	of	BMI	growth.	It	is	estimated	that	in	2016	worldwide,	124	million	children	
and	adolescents	between	the	ages	of	5	and	19	were	obese,	and	213	million	were	overweight	(4).	The	World	
Health	Organization	(WHO)	reports	that	in	2020,	39	million	children	under	the	age	of	5	were	overweight	or	
obese.	Considering	the	growth	of	overweight	and	obesity	in	children	and	adolescents,	WHO	member	states	
have	set	a	goal	until	2025	to	stop	this	negative	trend	and	approved	a	project	under	the	slogan	“No	increase	
in	overweight	and	obesity”	(5).

DEFINITION 
According	to	the	World	Health	Organization	(WHO),	overweight	and	obesity	(obesity)	is	defined	

as	abnormal	or	excessively	accumulated	fat	tissue	to	such	an	extent	that	it	endangers	health	and	daily	life	
(5).	Health	disorders	caused	by	excess	body	weight	and	obesity	include	cardiovascular	conditions	(hyper-
tension,	hyperlipidemia),	endocrinological	diseases	(diabetes	type	2,	metabolic	syndrome),	gastrointestinal	
conditions	(non-alcoholic	fatty	liver	disease),	disorders	of	the	musculoskeletal	system	as	well	as	psycho-
logical	disorders	(depression,	anxiety)	(6-9).	BMI	(eng.	Body	mass	index)	shows	nutrition	as	a	coefficient	
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that	is	calculated	through	the	ratio	of	mass	in	(kg)	and	height	in	meters	(m)	by	dividing	the	mass	by	the	
square	of	the	height	(kg/m2).	According	to	WHO	guidelines,	there	are	four	categories	of	BMI	for	adults:	
underweight	(BMI	<	18.5	kg/m2),	normal	weight	(BMI	18.5	-	24.9	kg/m2),	overweight	(BMI	25.0	-	29,	9	
kg/m2)	and	obesity	(BMI	≥	30	kg/m2)	(5).	Obesity	is	classified	according	to	stages	or	degrees:	1st	degree	-	
BMI	30.0	-34.9	kg/m2;	2nd	degree	-	BMI	35.0	-	39.9	kg/m2	and	3rd	degree	-	BMI	≥	40.0	kg/m2.	To	define	
the	state	of	nutrition	in	the	pediatric	age	group,	percentile	curves	are	used	in	relation	to	age	and	gender.	
Percentiles	show	the	relationship	between	the	child’s	BMI	and	the	BMI	of	children	of	the	same	age	and	
sex.	The	classification	of	the	state	of	nutrition	is	as	follows:	malnutrition	below	the	5th	percentile;	normal	
body	mass	from	the	5th	to	the	85th	percentile;	overweight	between	the	85th	and	95th	percentiles;	obesity	
above	the	95th	percentile	(10).

RISK FACTORS FOR OVERWEIGHT AND OBESITY IN CHILDREN 
AND ADOLESCENTS 

Endocrine factors 
The	endocrine	factors	of	obesity	include:	lack	of	growth	hormone,	hypothyroidism	(lack	of	thyroid	

hormone)	and	Cushing’s	 syndrome	 (excess	 secretion	of	 cortisol).	These	 factors	 lead	 to	 reduced	growth	
rate	and	lower	growth,	while	normal	or	accelerated	growth	rate	excludes	endocrine	causes	of	obesity	and	
mainly	follows	the	genetic	potential	 inherent	 in	each	individual.	Acceleration	of	growth	in	children	can	
be	a	consequence	of	Albright’s	hereditary	osteodystrophy	(pseudohypoparathyroidism	type	Ia)	in	the	first	
two	to	three	years,	and	after	that	age	they	are	of	lower	growth.	Hypothalamic	obesity	occurs	as	a	result	of	
damage	to	the	hypothalamus	by	a	tumor	or	surgery	or	radiotherapy.	In	children	and	adolescents,	it	is	most	
often	manifested	by	a	normal	growth	rate,	even	though	they	have	a	lack	of	growth	hormone,	obesity	and	
symptoms	of	tumor	disease	(11).	

Genetic factors 
Genetic	factors	have	an	impact	on	fat	metabolism	and	control	and	regulate	hormones	that	affect	ap-

petite.	They	are	considered	responsible	for	30%	to	70%	of	obesity	cases.	They	affect	the	rate	of	metabolism,	
the	way	fat	is	distributed	in	the	body,	and	the	energetic	reaction	to	excessive	eating.	The	lack	of	the	hormone	
leptin	in	the	body	leads	to	a	constant	state	of	hunger,	which	results	in	excessive	food	intake	in	the	body	and	
leads	to	the	development	of	obesity	and	metabolic	disorders	such	as	insulin	resistance	and	dyslipidemia	
(12,13).	Its	role	is	to	send	information	to	the	body	when	it	is	hungry	and	when	it	is	full.	The	discovery	of	
more	than	60	genetic	markers	responsible	for	increased	susceptibility	to	obesity	in	an	individual	is	certainly	
significant	in	terms	of	genetic	research.	The	difference	between	individuals	in	BMI	with	a	difference	of	
1.45%	is	associated	with	the	32	most	common	genetic	variations.	Thus,	carriers	with	more	than	38	different	
alleles	have	the	highest	risk	for	obesity	and	an	average	BMI	higher	by	2.7	kg/m2	compared	to	those	with	
low	genetic	risk.	Although	genetics	plays	an	important	role	in	the	development	of	obesity,	other	risk	fac-
tors	such	as	diet,	parental	obesity,	physical	activity	and	sedentary	lifestyle,	endocrine	disorders,	smoking,	
socioeconomic	factors,	and	general	lifestyle	should	be	taken	into	account	(14).

Nutrition 
Proper	nutrition	is	considered	one	of	the	most	important	factors	that	affect	the	development	of	the	

organism,	the	state	of	nutrition	and	contributes	to	the	preservation	of	health.	Children	and	adolescents	are	
the	most	sensitive	population	to	improper	nutrition	because	the	way	they	eat	determines	their	emotional	
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and	psychophysical	development,	affects	school	achievements	and	health	in	later	life	(15).	Proper	nutri-
tion	as	well	as	proper	eating	habits	during	the	growing	up	period	of	children	are	responsible	for	their	
physical,	psychosocial	and	cognitive	growth	and	development.	As	a	consequence	of	bad	eating	habits	
from	the	aspect	of	increased	energy	intake,	and	correspondingly	reduced	energy	consumption,	obesity	
and	comorbidities	arise.	To	maintain	the	body’s	function	and	health,	it	is	necessary	to	satisfy	the	body’s	
needs	 for	daily	energy	 intake	and	a	 sufficient	 amount	of	protective	and	nutritional	 substances,	which	
can	only	be	achieved	through	proper	nutrition.	Nutrients	are	divided	into	micronutrients	(vitamins	and	
minerals)	and	macronutrients	(proteins,	carbohydrates	and	fats),	and	growth	and	development,	especially	
during	childhood	and	adolescence,	require	greater	needs	for	nutrients,	and	the	requirements	for	energy	
and	 nutrition	 should	 correspond	 to	 their	 needs.	During	 growth	 and	 development,	 there	 are	 increased	
needs	for	minerals	(calcium,	zinc,	iron),	vitamins	(B	complex	vitamins,	vitamin	C,	vitamin	D),	and	in-
sufficient	protein	needs	affect	muscle	development	and	energy	level	(16,17).	In	general,	school	children	
have	irregular	meals,	most	of	them	do	not	consume	cooked	food,	nor	do	they	have	adequate	representa-
tion	of	micronutrients,	macronutrients	and	dietary	fiber	in	their	diet.	The	composition	of	the	main	meals	
is	usually	based	on	the	consumption	of	red	meat,	potatoes	and	pasta,	and	they	are	very	scarce	with	por-
tions	of	fruits	and	vegetables.	Also,	unhealthy	snacks	such	as	high-calorie	fruit	juices,	fatty	crackers	and	
an	abundance	of	sweets,	in	addition	to	all	of	the	above,	contribute	to	the	development	of	obesity,	so	an	
obese	child	most	often	grows	into	an	obese	person.	With	increasing	age,	it	was	observed	that	students	
have	more	irregular	eating	habits	(irregular	breakfast,	more	frequent	consumption	of	sweets	and	snacks,	
reduced	consumption	of	fruits	and	vegetables,	increased	intake	of	fast	food	and	carbonated	juices)	(10).	
Increasing	the	intake	of	fast	food	can	lead	to	a	higher	risk	of	overweight	and	obesity,	especially	in	chil-
dren	and	adolescents.	These	foods	contain	very	high	levels	of	calories,	saturated	fat,	trans	fat,	sugar,	so-
dium,	and	simple	carbohydrates.	It	is	very	affordable	because	it	is	sold	at	very	low	prices	(18).	Poor	and	
inadequate	nutrition,	combined	with	a	decrease	in	physical	activity	and	an	increase	in	sedentary	behavior,	
causes	overweight	and	obesity	in	children	and	adolescents	(19).	There	has	been	an	increase	in	the	size	of	
portions	as	well	as	the	consumption	of	high-energy	foods,	and	a	decrease	in	the	intake	of	vegetables	and	
fruits,	which,	in	combination	with	physical	inactivity,	results	in	abdominal	obesity	and	the	development	
of	cardiovascular	diseases,	neoplasms	and	metabolic	diseases	(20).	In	addition	to	adults,	these	problems	
affect	children	and	adolescents	all	over	the	world.	Adequate	nutrition	and	physical	activity	in	children	
with	type	1	diabetes	have	a	positive	correlation	with	the	course	of	the	disease	and	treatment	(20).	That	
is	why	planning	a	proper	(balanced)	diet	is	very	important	for	the	proper	growth	and	development	of	an	
individual	or	a	certain	population,	because	it	aims	to	improve	health	and	prevent	the	onset	of	diseases	
through	defined	energy	values	  and	nutritional	structures	(21).	Many	countries	in	the	world,	in	order	to	
prevent	diseases	 that	arise	as	a	 result	of	poor	nutrition,	 introduce	educational	 lectures	 in	 schools	and	
teach	children	about	healthy	lifestyle	habits	(healthy	diet,	physical	activity),	which	resulted	in	a	positive	
development	of	knowledge	about	nutrition	in	children	and	changes	in	nutrition	by	consuming	healthy	
food	(22).	Social	networks	(Internet),	which	are	an	integral	part	of	children’s	environment	and	are	often	
used	as	a	learning	tool,	can	serve	as	an	effective	method	for	providing	additional	information	about	good	
eating	habits	of	children	and	adolescents	(23).	Table	1	shows	“healthy	foods”	that	are	recommended	in	
the	diet	of	children	and	adolescents	and	“unhealthy	foods”	that	should	be	avoided	or	consumed	in	mini-
mal	quantities.	In	addition	to	a	good/correct	selection	of	foods,	it	is	necessary	to	consume	a	lot	of	liquid	
(water).
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Table 1. Tabular	representation	of	examples	of	“Healthy	and	unhealthy foods” 
Healthy food Unhealthy food

Bread,	rice,	flour,	potatoes,	pasta,	cereals “fast	food”
Fruits/vegetables	foods	rich	in	vitamins,	minerals,	dietary	fiber	and	
antioxidants All	types	of	carbonated	drinks	Snacks

Dairy	products	(cheese,	yogurt,	milk),	meat	(fish),	eggs	rich	in	calcium,	
protein low	in	saturated	fat	Oils,	fats,	concentrated	sugars

Physical activity 
According	to	the	results	of	scientific	studies,	children	and	adolescents	in	most	countries	have	a	low	

prevalence	of	overall	levels	of	physical	activity,	a	high	prevalence	of	sedentary	behavior	and	a	growing	
prevalence	of	obesity,	which	can	be	associated	with	long-term	risks	for	children’s	health,	including	elevated	
levels	of	cholesterol,	triglycerides	and	glucose	in	the	blood	(development	of	type	2	diabetes,	high	blood	
pressure).	In	adulthood,	it	is	an	important	risk	factor	for	the	development	of	metabolic	syndrome	(19,24).	
Sedentary	behavior	is	defined	as	time	spent	awake,	sitting	or	lying	down	with	low	energy	consumption	in	
the	context	of	educational,	home	and	social	environments	and	transportation.	Includes:	watching	television,	
working	on	a	computer,	reading/studying	while	sitting,	driving	a	car,	using	smartphones/tablets.	Sedentary	
behavior	in	children	and	adolescents	is	associated	with	poor	health	outcomes	and	may	lead	to	the	develop-
ment	of	obesity,	which	results	in	increased	cardiovascular	risk,	type	2	diabetes,	menstrual	abnormalities,	
sleep-disordered	breathing,	or	psychosocial	effects	(stigmatization	of	obese	children)	(25,26).	It	is	recom-
mended	that	children	and	adolescents	limit	the	time	they	spend	in	a	sedentary	lifestyle,	especially	the	time	
spent	in	front	of	screens,	and	to	engage	in	various	forms	of	physical	recreation	(27,28).	The	WHO	guide-
lines	regarding	the	physical	activity	of	children	and	adolescents	(5	-	17	years)	from	2020	recommend	that	
it	be	carried	out	as	part	of	recreation	and	free	time	(games,	sports	or	planned	exercise),	physical	education,	
transportation	(cycling,	walking	,	wheelie	driving),	or	performing	household	chores	in	the	context	of	edu-
cational,	home	and	community	settings	(29).	In	children	and	adolescents,	physical	activity	has	a	positive	
effect	on	the	cardiovascular	profile,	they	are	thinner	and	have	better	bone	mineral	density,	which	reduces	
the	risk	of	developing	osteoporosis	in	old	age.	Behavioral	patterns	are	also	transferred	into	adulthood,	so	
active	children	remain	physically	active,	which	can	be	a	prerequisite	for	good	health	(30).	A	generally	ac-
tive	lifestyle	and	participation	in	daily	physical	activity	that	includes	physical	activity	of	light	and	moderate	
intensity	in	children	and	adolescents	is	recommended	because	it	is	associated	with	multiple	positive	health	
outcomes.	The	promotion	of	physical	activity	and	its	benefits	for	human	health	should	be	represented	from	
the	earliest	childhood	in	all	educational	systems,	recommended	by	teachers,	parents	and	the	wider	social	
community.

Environmental factors 
The	emergence	of	obesity	can	also	be	observed	in	the	context	of	complex	social	environments	in	

which	children	and	adolescents	grow	up.	The	mutual	influence	of	these	risk	factors,	such	as	family,	peer	
groups,	schools	and	communities,	is	reflected	in	the	way	of	eating,	physical	activity	and	sedentary	behavior.	
Parents	represent	the	primary	social	context	and	pattern	of	behavior	in	the	approach	to	nutrition	and	physi-
cal	activity	that	children	adopt	and	develop	as	healthy	or	unhealthy	lifestyles	(25).	The	role	of	parents	is	
great	in	adopting	healthy	eating	habits	from	an	early	age,	because	if	parents	adhere	to	them,	children	will	
accept	them,	especially	if	care	is	taken	about	main	meals,	snacks	and	healthier	varieties	of	snacks.	The	re-
sults	of	longitudinal	studies	regarding	children’s	lifestyle	(consumption	of	fast	food,	time	spent	in	front	of	
the	screen,	sports	activities)	show	a	stronger	influence	of	their	peers	compared	to	the	lifestyle	of	siblings	
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(25).	Schools	should	also	organize	their	own	kitchens	with	the	aim	of	promoting	proper	nutrition	and	ap-
plying	it	in	practice	(27).	As	children	grow	up	and	stay	more	and	more	outside	the	home	environment,	there	
are	new	social	influences	and	a	reduction	in	the	influence	of	the	family	environment	in	eating	habits.	These	
changes	are	particularly	visible	during	the	transition	from	childhood	to	early	adolescence,	when	the	influ-
ence	of	peers	increases	and	changes	in	eating	behavior	occur.	Socializing	with	peers	affects	the	change	in	
the	food	environment,	they	buy	more	meals	and	snacks	in	fast	food	restaurants	and	reduce	moderate	to	vig-
orous	physical	activity	in	combination	with	an	increase	in	the	time	spent	using	smartphones	and	computers	
in	their	free	time.	Other	studies	have	also	shown	that	among	adolescents,	the	intake	of	fast	food	and	snacks,	
the	level	of	physical	activity	and	sedentary	behavior	in	their	free	time	correlates	with	their	friends	and	peers	
(26,27).	Thus,	fast	food	restaurants	(FFR)	are	considered	environmental	factors	and	are	defined	as	places	
where	unhealthy	food	is	sold	that	has	a	negative	impact	on	the	environment	(14).

Socioeconomic factors
The	emergence	of	obesity	in	early	childhood	is	increasingly	linked	to	poverty	and	poor	nutrition,	

social	stressors,	lower	parental	education	and	lower	income.	These	socioeconomic	factors	can	affect	the	
lower	availability	of	high-quality	food,	and	the	consumption	of	energy-rich	and	nutrient-poor	food.	Also	in	
economically	developed	countries	with	high	incomes,	obesity	rates	are	higher	in	the	lowest	socioeconomic	
groups	among	children	(1).

Psychological factors 
Obesity	is	a	risk	factor	for	depression	in	children	and	adolescents	and	vice	versa.	Adolescent	girls	

with	depression	suffer	from	obesity	much	more	often	than	adolescent	boys	(31).	Also,	due	to	excess	weight,	
many	adolescents	have	a	lack	of	self-confidence,	which	leads	to	certain	emotional	problems	and	the	most	
common	symptoms	of	anxiety.

CONCLUSION 
Obesity	is	a	growing	public	health	problem	for	both	adults	and	children	and	adolescents.	An	obese	

child	tends	to	be	obese	in	adulthood.	It	is	worrying	that	since	the	first	recorded	prevalence	of	obesity	in	
1975,	we	have	a	growing	trend	at	the	world	level.	Thus,	in	2016,	on	a	global	level,	it	was	estimated	that	
124	million	children	and	adolescents	aged	5-19	were	obese,	and	213	million	of	them	were	overweight.	The	
reports	of	the	World	Health	Organization	state	that	39	million	children	under	the	age	of	5	are	overweight	
or	obese.	Overweight	and	obesity	are	most	often	caused	by	several	risk	factors:	improper	diet,	low	level	of	
physical	activity	and	sedentary	behavior	in	free	time,	endocrine	and	genetic	factors.	Also,	the	influence	of	
environmental	factors,	certain	socioeconomic	factors	can	lead	to	the	development	of	obesity,	which	in	chil-
dren	and	adolescents	results	in	the	appearance	of	certain	psychological	disorders.	Therefore,	the	prevention	
of	obesity	is	the	most	important,	and	measures	should	be	started	from	early	childhood	through	the	imple-
mentation	of	intervention	programs	that	would	affect	the	risk	factors	of	overweight	and	obesity,	especially	
those	that	are	variable	such	as	physical	activity	and	proper	nutrition.	

LITERATURE
[1]	 Güngör	NK.,	Overweight	and	obesity	in	children	and	adolescents,	J	Clin	Res	Pediatr	Endocrinol.	2014	Sep;	6(3):129-43.	doi:	10.4274/

Jcrpe.1471.	PMID:	25241606;	PMCID:	PMC4293641.
[2]	 Lee	EY,	Yoon	KH,	Epidemic	obesity	in	children	and	adolescents:	risk	factors	and	prevention,	Front	Med.	2018	Dec;	12(6):658-666.	

doi:	10.1007/s11684-018-0640-1.	Epub	2018	Oct	2.	PMID:	30280308.
[3]	 Simmonds	M,	Llewellyn	A,	Owen	CG,	Woolacott	N.,	Predicting	adult	obesity	from	childhood	obesity:	a	systematic	review	and	meta-

analysis,	Obes	Rev.	2016	Feb;	17(2):95-107.	doi:	10.1111/obr.12334.	Epub	2015	Dec	23.	PMID:	26696565.



162 www.qol-au.com

Vinka Brcic Halilagic, et al. 
Risk Factors for Overweight and Obesity in Children and Adolescents 	 Quality	of	Life	(2023)	14(3-4):157-163

[4]	 Spinelli	A,	Buoncristiano	M,	Kovacs	VA,	Yngve	A,	Spiroski	I,	Obreja	G,	Starc	G,	Pérez	N,	Rito	AI,	Kunešová	M,	Sant’Angelo	VF,	Me-
isfjord	J,	Bergh	IH,	Kelleher	C,	Yardim	N,	Pudule	I,	Petrauskiene	A,	Duleva	V,	Sjöberg	A,	Gualtieri	A,	Hassapidou	M,	Hyska	J,	Buraz-
eri	G,	Petrescu	CH,	Heinen	M,	Takacs	H,	Zamrazilová	H,	Bosi	TB,	Sacchini	E,	Pagkalos	I,	Cucu	A,	Nardone	P,	Gately	P,	Williams	J,	
Breda	J.,	Prevalence	of	Severe	Obesity	among	Primary	School	Children	in	21	European	Countries,	Obes	Facts.	2019;12(2):244-258.	
doi:	10.1159/000500436.	Epub	2019	Apr	26.	PMID:	31030201;	PMCID:	PMC6547273.

[5]	 WHO	(2021),	Preuzeto	sa:	https:	//www.who.int/news-room/fact-sheets/	detail/	obesity-and-overweight	(Datum	pristupa:	10.12.2022.).
[6]	 Martin	A,	Booth	JN,	Laird	Y,	Sproule	J,	Reilly	JJ,	Saunders	DH,	Physical	activity,	diet	and	other	behavioural	interventions	for	improv-

ing	cognition	and	school	achievement	in	children	and	adolescents	with	obesity	or	overweight,	Cochrane	Database	Syst	Rev.	2018	Jan	
29;	1(1):CD009728.	doi:	10.1002/14651858.CD009728.pub3.	Update	 in:	Cochrane	Database	Syst	Rev.	2018	Mar	02;3:CD009728.	
PMID:	29376563;	PMCID:	PMC6491168.

[7]	 Caballero	B.,	Humans	against	Obesity:	Who	Will	Win?,	Adv	Nutr.	2019;	1;10(suppl:1):	S4-S9.	doi:	10.1093/advances/nmy055.	PMID:	
30721956;	PMCID:	PMC6363526.

[8]	 De	Wit	L,	Have	MT,	Cuijpers	P,	de	Graaf	R.	Body	Mass	Index	and	risk	for	onset	of	mood	and	anxiety	disorders	in	the	general	popula-
tion,	Results	from	the	Netherlands	Mental	Health	Survey	and	Incidence	Study-2	(NEMESIS-2).	BMC	Psychiatry.	2022;	2;22(1):522.	
doi:	10.1186/s12888-022-04077-w.	PMID:	35918662;	PMCID:	PMC9344769.

[9]	 Rojnić	Putarek,	N.	Pretilost	u	dječjoj	dobi,	Medicus,	2018;	vol.	27,	str.63-69.	Preuzeto	sa:	https:	//hrcak.srce.hr/199420	(Datum	pristu-
pa:	10.12.2022.).

[10]	 CDC,	Defining	Childhood	Obesity,	CDC,	Editor.	2018
[11]	 Musić	Milanović	S,	Bukal	D.	Epidemiology	of	Obesity	as	a	Public	Health	Issue,	Medicus,	2018;	vol	27.	str.	7-7,	Preuzeto	sa:	https://

hrcak.srce.hr/199405	(Datum	pristupa:	10.12.2022.).
[12]	 Živković	R.	Dijetetika.	1.	izd.	Zagreb:	Medicinska	naklada;	2002.	
[13]	 Gruzdva	O,	Borodkina	D,	Barbarash	O.	Leptin	resistence:	underlying	mechanisms	and	diagnosis.	Diabetes	Syndr	Obes.2019;	12:	191-

198.
[14]	 Jia	P,	Luo	M,	Li	Y,	Zheng	JS,	Xiao	Q,	Luo	J.,	Fast-food	restaurant,	unhealthy	eating,	and	childhood	obesity:	A	systematic	review	and	

meta-analysis,	Obes	Rev.	2021;	22	Suppl	1(Suppl	1):e12944.	doi:	10.1111/obr.12944.	Epub	2019	Sep	10.	PMID:	31507064;	PMCID:	
PMC7988557.

[15]	 Ojeda-Rodríguez	A,	Zazpe	I,	Morell-Azanza	L,	Chueca	MJ,	Azcona-Sanjulian	MC,	Marti	A.,	Improved	Diet	Quality	and	Nutrient	Ad-
equacy	in	Children	and	Adolescents	with	Abdominal	Obesity	after	a	Lifestyle	Intervention,	Nutrients.	2018	Oct	13;	10(10):1500.	doi:	
10.3390/nu10101500.	PMID:	30322156;	PMCID:	PMC6213517.

[16]	 Zhu	Z,	Tang	Y,	Zhuang	J,	Liu	Y,	Wu	X,	Cai	Y,	Wang	L,	Cao	ZB,	Chen	P.,	Physical	activity,	screen	viewing	time,	and	overweight/obesity	
among	Chinese	children	and	adolescents:	an	update	from	the	2017	physical	activity	and	fitness	in	China-the	youth	study,	BMC	Public	
Health.	2019;	15;	19(1):197.	doi:	10.1186/s12889-019-6515-9.	PMID:	30767780;	PMCID:	PMC6376726.

[17]	 Živanović	S,	Kulić	V,	Hadživuković	N.	et	al.	Prehrambene navike i stanje uhranjenosti adolescenata,	Biomedicinska	 istraživanja,	
2020;	11(2):	167-175.	doi:10.5937/BII2002167Z

[18]	 Chaput	JP,	Willumsen	J,	Bull	F,	Chou	R,	Ekelund	U,	Firth	J,	Jago	R,	Ortega	FB,	Katzmarzyk	PT.,	2020	WHO	guidelines	on	physical	
activity	and	sedentary	behaviour	for	children	and	adolescents	aged	5-17	years:	summary	of	the	evidence,	Int	J	Behav	Nutr	Phys	Act.	
2020;	26;17(1):141.	doi:	10.1186/s12966-020-01037-z.	PMID:	33239009;	PMCID:	PMC7691077.

[19]	 Chen	P,	Wang	D,	Shen	H,	Yu	L,	Gao	Q,	Mao	L,	Jiang	F,	Luo	Y,	Xie	M,	Zhang	Y,	Feng	L,	Gao	F,	Wang	Y,	Liu	Y,	Luo	C,	Nassis	GP,	Krus-
trup	P,	Ainsworth	BE,	Harmer	PA,	Li	F.,	Physical	activity	and	health	in	Chinese	children	and	adolescents:	expert	consensus	statement	
(2020),	Br	J	Sports	Med.	2020	Nov;	54(22):1321-1331.	doi:	10.1136/bjsports-2020-102261.	Epub	2020	May	29.	PMID:	32471813;	
PMCID:	PMC7606574.

[20]	 Czenczek-Lewandowska	E,	Grzegorczyk	J,	Mazur	A.,	Physical	activity	in	children	and	adolescents	with	type	1	diabetes	and	contem-
porary	methods	of	its	assessment,	Pediatr	Endocrinol	Diabetes	Metab.	2018;	24(4):179-184.	English.	doi:	10.5114/pedm.2018.83364.	
PMID:	30963755.

[21]	 Vulić	D,	Stoisavljević	D.	Prevencija	i	kontrola	nedovoljnog	uzimanja	voća	i	povrća	u	hrani.U:	Vulić	D,	Babić	NV.	Hronične	nezarazne	
bolesti:	prevencija	i	kontrola.	BanjaLuka:	Medicinski	fakultet.	2011.	str	67	–	80.

[22]	 Colley	P,	Myer,	B,	Seabrook	J,	Gilliland	J.	The	impact	of	Canadian	school	food	programs	on	children’s	nutrition	and	health:	A	system-
atic	review.	Can	J	Diet	Pract	Res	2018;	80(2):79−86.

[23]	 Baños	RM,	Cebolla	A,	Oliver	E,	Alcañiz	M,	Botella.	Efficacy	and	acceptability	of	an	Internet	platform	to	improve	the	learning	of	nu-
tritional	knowledge	in	children:	The	ETIOBE	Mates.	Health	Educ	Res	2013;28(2):234–48.

[24]	 Das	JK,	Salam	RA,	Thornburg	KL,	Prentice	AM,	Campisi	S,	Lassi,	ZS,	et	al.	Nutrition	in	adolescents;	physiology,	metabolism,	and	
nutritional	needs.	Ann	N	Y	Acad	Sci	2017;1393:21–33.

[25]	 Bogl	LH,	Mehlig	K,	Ahrens	W,	Gwozdz	W,	de	Henauw	S,	Molnár	D,	Moreno	L,	Pigeot	I,	Russo	P,	Solea	A,	Veidebaum	T,	Kaprio	J,	
Lissner	L,	Hebestreit	A,	IDEFICS	and	I.	Family	Consortia.	Like	me,	like	you	-	relative	importance	of	peers	and	siblings	on	children’s	
fast	food	consumption	and	screen	time	but	not	sports	club	participation	depends	on	age,	Int	J	Behav	Nutr	Phys	Act.	2020;	17(1):	50.	
doi:	10.1186/s12966-020-00953-4.	PMID:	32295621;	PMCID:	PMC7160987.

[26]	 Must	A,	Anderson	SE.	Effects	of	Obesity	on	Morbidity	in	Children	and	Adolescents.	Nutritin	in	Clinical	Care	2002;	6(1):4-12.
[27]	 Osmanagić	E,	Husić	L,	Kovačević	–	Hamzagić	L,	et	al.	Zdravi	životni	stilovi,	priručnik	za	nastavnike.	Sarajevo:	Ministarstvo	za	obra-



163

Vinka Brcic Halilagic, et al. 
Risk Factors for Overweight and Obesity in Children and Adolescents 	 Quality	of	Life	(2023)	14(3-4):157-163

zovanje,	nauku	i	mlade	Kantona	Sarajevo;	2013.
[28]	 Deal	BJ,	Huffman	MD,	Binns	H,	Stone	NJ.	Perspective:	Childhood	Obesity	Requires	New	Strategies	for	Prevention,	Adv	Nutr.	2020;	

11(5):1071-1078.	doi:	10.1093/advances/nmaa040.	PMID:	32361757;	PMCID:	PMC7490151.
[29]	 Bull	F,	Al-Ansari	SS,	Bidle	S,	et	al.	World	Healtg	Organization	2020	guidelines	on	physical	activity	and	sedantary	behaviour.	British	

Journal	of	Sports	Medicine	2020;	54:	1451-1462.
[30]	 Boreham	C,	Riddoch	C.	The	physical	activity,	fitness	and	health	of	children.	Journal	of	Sports	Sci-

ences,	2001;	19(12): 915-929.
[31]	 Erickson	SJ,	Robinson	TN,	Haydel	KF,	Killen	JD. Are	overweight	children	unhappy?:	Body	mass	index,	depressive	symptoms,	

and	overweight	concerns	in	elementary	school	children.	Arch	Pediatr	Adolesc	Med.	2000;	154(9):931-5

Recived: December 22, 2022
Accepted: March 15, 2023

This	work	is	licensed	under	a	Creative Commons Attribution-NonCommercial 4.0 International License.


