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Abstract: The aim of the study was to determine the differ-
ences in cardiorespiratory fitness, parents’body mass index,
birth weight between a group of children with normal and
overweight / obesity and to determine how much the studied
variables affect the risk of their biological offspring being
overweight. The research was conducted on a sample of
1096 respondents, aged 6 to 10 years, randomly drawn from
several primary schools in the Skopje region. The sample
is divided into two sub-samples according to gender, 496
male respondents and 600 female respondents. Cardiore-
spiratory fitness was assessed with the 20m shuttle run test
according to the procedures described in FITNESSGRAM.
The children were classified into two groups, based on the
percentages of the body mass index, according to the IOTF
standard. The birth weight of the children was assessed
from the pediatric records of each child at birth. The condi-
tion of overweight / obese parents was defined according to
the classification of the World Health Organization. Data
on the education of parents (especially mothers and fathers)
were collected through a questionnaire.. The prevalence of
overweight and obesity in this study was 22.6% and 14.9%,
for the entire sample of respondents without statistically
significant gender differences. The results of the research
indicate the connection between obesity of parents and their
children. Furthermore, the results suggest that low cardio-
respiratory fitness and high birth weight are predictors of
OV/ OB in childhood.
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SazZetak: Cilj istrazivanja bio je da se utvrde razlike u
kardiorespiratornoj kondiciji, indeksu telesne mase rodi-
telja i rodenoj tezini, izmedu grupe dece sa normalnom i
prekomernom telesnom tezinom/gojaznoscu i da se utvrdi
koliko proucavane varijable uticu na rizik od prekomer-
ne tezine njihovog bioloskog potomstva. Istrazivanje je
sprovedeno na uzorku od 1096 ispitanika, uzrasta od 6
do 11 godina, izabranih po slucajnom izboru iz nekoliko
osnovnih Skola u regionu Skoplja. Uzorak je podeljen u
dva poduzorka prema polu, 496 ispitanika muskog pola
i 600 ispitanica. Kardiorespiratorna kondicija je proce-
njena testom trc¢anja na 20 metara u skladu sa procedura-
ma opisanim u FITNESSGRAM-u. Deca su klasifikovana
u dve grupe, na osnovu procenta indeksa telesne mase,
prema IOTF standardu. Rodena tezina dece je procenje-
na iz pedijatrijske dokumentacije svakog deteta pri rode-
nju. Stanje tezina/gojaznih roditelja definisano je prema
klasifikaciji Svetske zdravstvene organizacije. Podaci o
obrazovanju roditelja (posebno majke i oca) prikupljeni
su anketnim upitnikom. Prevalencija prekomerne teZine i
gojaznosti u ovoj studiji iznosila je 22,6% i 14,9%, za ceo
uzorak ispitanika bez statisticki znacajnih polnih razlika.
Rezultati istrazivanja ukazuju na vezu izmedu gojaznosti
roditelja i njihove dece. Stavise, rezultati sugerisu da su
niska kardiorespiratorna sposobnost i visoka porodajna
tezina prediktori OV/OB (prekomerne tezine/gojaznosti)
u detinjstvu.

Kljucéne reci: deca, gojaznost, kardiorespiratorni fitne-
ss, tezina na rodenju, roditeljski BMI
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INTRODUCTION

Obesity in children has developed since early child-
hood. The prevalence of childhood obesity has increased
significantly in recent decades around the world. The ori-
gins of obesity are complex and are influenced by genetic
and environmental factors. Obesity and adolescence in
childhood persist into adulthood (Simmonds, M., et al.
2016) and are associated with serious cardiovascular dis-
ease (Sommer, A. & Twig, G.2018).

Obesity in childhood and later in adolescence is as-
sociated with an increased risk of cardiovascular, met-
abolic and endocrine disorders (Ebbeling, C. B.at al.
2002). Vei et al. (2007), in one of their studies, showed
that birth weight is associated with obesity and diabetes
in young people. Birth weight (BV) is also present as an
important marker of genetic factors associated with in-
creased obesity prevalence.

The results of the study showed that the offsprings
of obese parents have an increased risk of obesity due to
common genes. (Gordon-Larsen P., in general. 2007). The
likely presence of obesity involves changes in the balance
between energy intake and energy expenditure. Physical
activity, as well as a sedentary lifestyle and diet, appear
to play an important role in long-term weight manage-
ment. According to some studies, obesity in children of
early preschool age is associated with other clinical factors
that are easily assessed at birth (Baird et al., 2005). While
the association between birth weight and obesity risk was
found in children aged 4, 8, 10, and 12 (Maffeis et al.,
1994), high birth weight was associated with higher BMI
at age 7 (Toschke et al. ., 2004; Hui et al., 2008).

MATERIAL AND METHODS

Study participants

The survey was conducted on a sample of 1,096
respondents, randomly selected from several primary
schools in the Skopje region. The sample was divided
into two subsamples by gender, that is 496 male respon-
dents and 600 female respondents. The sample included
all students whose parents agreed to participate in the
project and who are mentally and physically healthy and
regularly attend physical and health education classes.
In addition, all students who did not do all the measure-
ments and tests or for some other reason were excluded
from the analysis. Respondents were treated in accor-
dance with the Declaration of Helsinki. The protocols
were approved by the Ethics Commission of the Univer-
sity of St. Cyril and Methodius ’from Skopje. The mea-
surements were realized in March, April and May 2019

Uvobp

Gojaznost kod dece uocava se i razvija od ranog
detinjstva. Prevalencija gojaznosti kod dece znacajno je
porasla u poslednjih nekoliko decenija Sirom sveta. Pore-
klo gojaznosti je slozeno i na njega uticu genetski faktori
i faktori zivotne sredine. Gojaznost i adolescencija u de-
tinjstvu perzistiraju u odraslom dobu (Simmonds, M., at
al. 2016) 1 povezani su sa ozbiljnim kardiovaskularnim
oboljenjima (Sommer, A. & Tvig, G.2018).

Gojaznost u detinjstvu 1 kasnije u adolescenciji je
povezana sa povecanim rizikom od kardiovaskularnih,
metabolickih i endokrinih poremecaja (Ebbeling, C. B.at
al. 2002). Vei et al. (2007), u jednoj od svojih studija su
pokazali da je tezina na rodenju povezana sa gojaznosScu
i dijabetesom kod mladih ljudi. Rodena tezina (BV) je
takode prisutna kao vazan marker genetskih faktora po-
vezanih sa pove¢anom prevalencijom gojaznosti.

Rezultati studije su pokazali da potomci gojaznih
roditelja imaju povecan rizik od gojaznosti zbog zajed-
nickih gena. (Gordon-Larsen P., 2007). Verovatno pri-
sustvo gojaznosti ukljucuje promene u ravnotezi izme-
du unosa energije i potrosnje energije. Cini se da fizicka
aktivnost, kao i sedentarni nacin zivota i ishrana igraju
vaznu ulogu u dugoro¢nom upravljanju tezinom. Prema
nekim studijama, gojaznost kod dece ranog predskolskog
uzrasta je povezana sa drugim klini¢kim faktorima koji
se lako procenjuju pri rodenju (Baird et al., 2005). Veza
izmedu tezina na rodenju i rizika od gojaznosti je pro-
nadena kod dece uzrasta 4, 8, 10 1 12 godina (Maffeis et
al., 1994), dok je visoka tezina rodenja bila povezana sa
visim BMI u dobi od 7 godina (Toschke et al., 2004; Hui
et al., 2008).

MATERIAL I METODE

Ucesnici studije

Istrazivanje je sprovedeno na uzorku od 1096 is-
pitanika, odabranih po sluc¢ajnom izboru iz nekoliko
osnovnih $kola u Skopskom regionu. Uzorak je pode-
ljen na dva poduzorka prema polu, 496 ispitanika mus-
kog pola i 600 ispitanica. Uzorkom su obuhvaceni svi
ucenici za koje su roditelji pristali da ucestvuju u pro-
jektu i koji su psihicki i fizicki zdravi i redovno poha-
daju nastavu fizickog i zdravstvenog vaspitanja. Osim
toga, iz analize su iskljuceni svi ucenici koji nisu uradili
sva merenja i testove ili iz nekog drugog razloga. Ispi-
tanici su tretirani u skladu sa Helsinskom deklaracijom.
Protokole je odobrila Eticka komisija Univerziteta Sv.
Cirila i Metodija” iz Skoplja. Merenja su realizovana u
martu, aprilu i maju 2019. godine u standardnim $kol-
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in standard school conditions of regular physical educa-
tion and health education.

Anthropometric measures

Anthropometric measurements were performed ac-
cording to the standard methodology of the International
Biological Program (IBP) and according to the recom-
mendations of the World Health Organization (WHO).
When measuring weight and height, the subjects were in
underwear without shoes and the weight was measured
with a medical decimal scale, with an accuracy of 0.1
kg. The height was measured in the Frankfurt horizontal
plane with a telescopic altimeter (Martin Anthropometer)
with an accuracy of 0.1 cm. Body mass index (BMI kg
/ m2) was calculated as weight in kilograms divided by
square of height in meters

For this study, participants were classified as NOW
or OV / OB according to the International Obesity Work-
ing Group (Cole et al., 2000). Parental BMI was calcu-
lated based on the weight and height reported by them
and was used to assess weight status according to the rec-
ommendations of the World Health Organization. BMI is
divided into three categories: normal weight (18.5 > BMI
<25 kg / m2); overweight (25 > BMI <30 kg / m2) and
obesity (BMI > 30 kg / m2) (WHO, 1998). Further, to
analyze the association between adolescent obesity and
parental characteristics, parents were further divided into
three groups: (1) both parents with normal weight, (2)
one OV / OB parent, and (3) both OV / OB parents. The
birth weight (BW) of adolescents was estimated based
on the pediatric record of each child at birth. Potential
confusers initially used,were selected based on previous
reports. Low birth weight and macrosomia are defined as
birth weight <2500 g or > 4000 g, respectively.

Cardiorespiratory fitness

Cardiorespiratory fitness (CRF) was measured using
a 20-meter shuttle test as previously described in the study
by Legera et al. (1988). For this test, the children had to
run back and forth between two lines set at a distance of 20
meters. An audible signal is emitted from a pre-recorded
tape to dictate the running speed. The frequency of the au-
dible signals increased so that the running speed increased
by 0.5 km / h every minute from the initial speed of 8.5 km
/ h. The test ended when the children could no longer keep
up with the sound signal. The last phase that the children
reached was used to predict the maximum oxygen intake
(VO2max) from the running speed corresponding to that
phase (VO2max = 31.025 + 3.238 Ks - 3.248 A + 0.1536,
where Ks = final speed and A = age).

skim uslovima redovne nastave fizickog i zdravstvenog
vaspitanja.

Antropometrijske mere

Antropometrijska merenja su vrSena prema standar-
dnoj metodologiji Medunarodnog bioloskog programa
(IBP) i prema preporukama Svetske zdravstvene orga-
nizacije (SZO). Pri merenju tezine i visine, ispitanici su
bili u donjem vesu bez cipela i teZina je merena medicin-
skom decimalnom vagom, sa tacnos¢u od 0,1 kg. Visi-
na je merena teleskopskim visinomerom (Antropometra
po Martin-u) sa tacnost od 0,1 cm. Indeks telesne mase
(BMI kg/m2) izracunat je kao tezina u kilogramima po-
deljena sa kvadratom visine u metrima.

Za ovu studiju, ucesnici su klasifikovani kao nor-
malna tezina (NOW) ili prekomerna tezina/gojaznost
(OV/OB) prema Medunarodnoj radnoj grupi za goja-
znost (Cole et al., 2000). BMI roditelja je izracunat na
osnovu tezine i visine koju su sami prijavili i1 koris¢en
je za procenu statusa tezine prema preporukama Svet-
ske zdravstvene organizacije. BMI je podeljen u tri
kategorije: normalna tezina (18,5 > BMI < 25 kg/m?2);
prekomerne tezine (25 > BMI < 30 kg/m2) i gojaznosti
(BMI > 30 kg/m2) (SZO, 1998). Dalje, za analizu pove-
zanosti izmedu gojaznosti adolescenata i karakteristika
roditelja, roditelji su dalje podeljeni u tri grupe: (1) oba
roditelja sa normalnom tezinom, (2) jedan OV/OB ro-
ditelj i (3) oba roditelja OV/OB. Rodenja tezina (BW)
adolescenata je procenjen na osnovu pedijatrijskog
kartona svakog deteta pri rodenju. Prvobitno ukljuceni
potencijalni zbunjujuci faktori odabrani su na osnovu
prethodnih izvestaja. Mala tezina rodenja i makrozomi-
ja su definisani kao tezina rodenja <2500 g ili > 4000
g, respektivno.

Kardiorespiratorni fitnes

Kardiorespiratorni fitness (CRF) je meren korisce-
njem tr¢anja 20m $atl testa kao Sto je prethodno opisano
u studiji Legera et al. (1988). Za ovaj test, deca su morala
da trée napred-nazad izmedu dve linije postavljene na uda-
ljenosti od 20 metara. Zvucni signal je emitovan sa una-
pred snimljene trake da diktira brzinu tréanja. Frekvencija
zvucnih signala se povecala tako da se brzina tr¢anja pove-
¢avala za 0,5 km/sat svakog minuta od pocetne brzine od
8,5 km/h. Test je zavrSen kada deca vise nisu mogla da idu
u korak sa zvuénim signalom. Poslednja faza koju su deca
dostigla koris¢ena je za predvidanje maksimalnog unosa
kiseonika (VO2max) iz brzine tr¢anja koja odgovara toj
fazi (VO2max = 31,025 + 3,238 Ks — 3,248 A + 0,1536,
gde je Ks = konacna brzina i A = starost).
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Parent education

Data on the education of parents (especially moth-
ers and fathers) were collected through a questionnaire
answered by parents of children. Based on the responses
of both parents, parental education is coded as 1: two
parents with low / secondary education, 2: at least one
parent with higher education, 3: two parents with higher
education.

Statistics

Arithmetic means and Standard Deviations were cal-
culated to describe participants’ characteristics according
to gender and obesity status. Comparisons between gender
and obesity status were performed by independent t-test
for anthropometric variables and v2 test for BMI, CRF,
parental BMI and parental education categories. For both
sexes, the independent group of predictors with BMI as the
dependent variable (NOW and OV / OB) was examined
using gradual logistic regression analysis with age, body
weight, parental obesity status, and parental education as
independent variables. Statistical analysis was performed
using software SPSS 15 (SPSS, Chicago, IL, USA) and
Microsoft Excel 2000 (Microsoft, Redmond, VA, USA).
The significance level is set to Pp0.05.

RESULTS

The characteristics of the examined sample by sex
are shown in Table 1. The table shows that male subjects
have higher body weight, higher birth weight and show
better results in the test to assess cardiorespiratory capac-
ity compared to female subjects (P < 0.01 ). Statistically
significant differences between male and female respon-
dents were not found in age, body height, BMI, paternal
BMI and maternal BMI. The overall prevalence of over-
weight and obesity was 22.6% and 14.9%, respectively.
A review of the %2 test shows that no statistically sig-
nificant differences in the degree of nutrition of boys and
girls were found. In total, 51.1% of fathers were classi-
fied as overweight, while 22.3% were classified as obese.
For mothers, the corresponding figures were 26.4% over-
weight and 16.5% obese.

Edukacija roditelja

Podaci o obrazovanju roditelja (posebno majke i
oca) prikupljeni su putem anketnog upitnika na koji su
roditelji dece odgovarali. Na osnovu odgovora oba rodi-
telja, obrazovanje roditelja je Sifrirano kao 1: dva rodite-
lja sa niskim/srednjim obrazovanjem, 2: najmanje jedan
roditelj sa visokim obrazovanjem, 3: dva roditelja sa vi-
sokim obrazovanjem.

Statistika

Aritmetic¢ke sredine i standardne devijacije su izra-
Cunate da opiSu karakteristike u¢esnika prema polu i sta-
tusu gojaznosti. Poredenja izmedu polova i statusa goja-
znosti vr$ena su nezavisnim t-testom za antropometrijske
varijable i v2 testom za kategorije BMI, CRF, roditeljski
BMI i obrazovanje roditelja. Za oba pola, nezavisna gru-
pa prediktora sa BMI kao zavisna varijabla (NOW 1 OV/
OB) ispitan je koris¢enjem postepene logisticke regresio-
ne analize sa uzrastom, telesnom masom, statusom goja-
znosti roditelja i obrazovanjem roditelja kao nezavisnim
varijablama. StatistiCka analiza je izvrSena koriS¢enjem
softvera SPSS 15 (SPSS, Chicago, IL, USA) i Microsoft
Ekcel 2000 (Microsoft, Redmond, VA, USA). Nivo zna-
Cajnosti je postavljen na P=0,05.

REZULTATI

Karakteristike ispitivanog uzorka prema polu prika-
zane su u tabeli 1. Iz pregleda tabele vidi se da ispitanici
muskog pola imaju vecu telesnu tezinu, vecu trudnicku
tezinu i pokazuju bolje rezultate u testu za procenu kar-
diorespiratorne sposobnosti u odnosu na ispitanice zen-
skog pola (P < 0,01). Statisticki znacajne razlike izmedu
ispitanika muskog i1 zenskog pola nisu nadene u staro-
sti, telesnoj visini, BMI, ocevom BMI i BMI kod maj-
ke. Ukupna prevalencija prekomerne tezine i gojaznosti
iznosila je 22,6%, odnosno 14,9%.
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Table 1. Sample characteristics

Table 1. Karakteristike uzorka

Characteristics Total (n = 1096) Boys (n = 496) Girls (= 600) Pvalue
Mean SD Mean SD Mean SD

Age (years) 8.87 3.10 8.83 1.47 8.90 3.98 NS

Height (sm) 134.63 10.69 134.96 10.51 134.36 10.83 NS

Weight (kg) 34.29 10.29 35.16 10.95 33.57 9.65 0.011

BMI (kg/m?) 17.55 5.74 17.85 6.01 17.31 5.51 NS

Birth weight (BW) (kg) 3.28 0.59 3.36 0.59 3.21 0.58 0.000

CRF (VO2 max) 48.14 3.38 48.87 3.56 47.53 3.09 0.000

CRF (laps) 3.43 141 3.78 1.57 3.14 1.19 0.000

Father BMI (kg/m?) 27.45 3.72 27.46 3.58 27.44 3.84 NS

Mother BMI (kg/m?) 23.90 3.85 23.95 4.26 23.85 3.45 NS

BMI (%)

Normal weight 682 62.50% 311 62.80% 371 62.10%

Overweight 247 22.60% 102 20.60% 145 24.30%

Obese 163 14.90% 82 16.60% 81 13.60% NS

P-BMI (%)

Two parents with normal weight 180 18.70% 83 18.70% 97 18.80%

At least one parent with OV/OB 547 56.90% 246 55.30% 301 58.30%

Two parents with OV/OB 234 24.30% 116 26.10% 118 22.90% NS

P-Edu (%)

Z‘é"sczzgenms with Low/Middle 352 33.20% 209 43.50% 143 24.70%

/:;Lizsgoone parent with High 322 30.30% 135 28.10% 187 32.20%

Two parents with High educatio 387 36.50% 137 28.50% 250 43.10% 0.000

Abbreviations: BMI. body mass index; CRE. cardiorepiratory fitness; NS. not significant; OV/OB. overweight/obese; P-BMI.
parental BMI; P-Edu. parental education. NS=P > 0.05

Table 2 shows the differences in the studied vari-
ables between the groups of male respondents formed on
the basis of the BMI classification. A review of Table 2
shows that the group classified as OV / OB is higher, has
a higher body mass index (BMI), and both parents have a
higher BMI than their peers classified in the normal body
weight group (NOW). CRF values (number of rounds
and VO2 max) were statistically significantly lower in
OV / OB than in the NOW group. The body mass index
(BMI) of statistical parents differed significantly between
the NOW and OV / OB groups (P = 0.001). No statisti-
cally significant differences were found between group
differences in parent education.

U tabeli 2 prikazane su razlike u proucavanim va-
rijablama izmedu grupa muskih ispitanika formiranih
na osnovu BMI klasifikacije. Pregled tabele 2 pokazuje
da je grupa klasifikovana kao OV / OB visa, teza, ima
visi indeks telesne mase (BMI), a oba roditelja imaju
ve¢i BMI od svojih vr$njaka klasifikovanih u grupu
normalne telesne tezine (NOW). CRF vrednosti (broj
krugova i VO2 max) bile su statisticki znacajno nize u
OV/OB nego u grupi NOW. Indeks telesne mase (BMI)
roditelja, statisticki znacajno se razlikovao izmedu gru-
pa NOW i OV/OB (P = 0,001). Nisu nadene statisticki
znacajne razlike izmedu grupnih razlika u obrazovanju
roditelja.
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Table 2. arithmetic mean and standard deviation of child and
parent characteristics according to body mass index in boys

Table 2. Aritmeticka sredina i standardna devijacija
karakteristika deteta i roditelja prema indeksu telesne mase
kod decaka

Normal weigh

Overweight/obese

Characteristics P-value
Mean SD Mean SD

Age (years) 8.74 1.43 8.98 1.53 NS

Height (sm) 133.35 9.84 137.74 11.04 0.000

Weight (kg) 29.98 6.32 44.00 11.46 0.000

BMI (kg/m?) 15.31 5.08 22.06 5.00 0.000

Birth weight (BW) (kg) 3.32 0.59 3.42 0.57 NS

CRF (VO2 max) 49.98 3.35 47.01 3.13 0.000

CRF (laps) 4.19 1.59 3.09 1.25 0.000

Father BMI (kg/m?) 26.84 3.42 28.50 3.61 0.000

Mother BMI (kg/m?) 23.33 4.28 24.95 4.02 0.000

P-BMI (%)

Two parents with normal weight 63 22.80% 20 11.90%

At least one parent with OV/OB 155 56.20% 90 53.60%

Two parents with OV/OB 58 21.00% 58 34.50% 0.001

P-Edu (%)

Two parents with Low/Middle education 135 44.90% 74 41.30%

At least one parent with High educatio 76 25.20% 58 32.40%

Two parents with High educatio 90 29.90% 47 26.30% NS

Birth weight

<2500¢g 28 9.10% 11 6.10%

2500-4000 g 249 80.80% 138 76.20%

> 4000 g (macrosomia) 31 10.10% 32 17.70% 0.034

Abbreviations: BMI. body mass index; BW. birth weight; NS. not significant; PBMI. parental BMI. NS = P > 0.05.

Table 3 shows the differences in the studied vari-
ables between the groups of respondents formed on the
basis of the BMI classification. From the overview of
Table 3 it can be seen that the group classified as OV /
OB is higher, the heavier ones have a higher body mass
index (BMI), higher birth weight and both parents have
a higher BMI compared to their peers classified in the
normal weight group ). CRF values (number of rounds
and VO2 max) were statistically significantly lower in
OV / OB than in the NOW group. The parent body mass
index (BMI) differed statistically significantly between
the NOW and OV / OB groups (P <0.001). Also, the re-
spondents were not statistically significant between the
group differences in terms of parent education.

U tabeli 3 prikazane su razlike u proucavanim va-
rijablama izmedu grupa ispitanica formiranih na osnovu
BMI Kklasifikacije. 1z pregleda tabele 3 moze se videti
da je grupa klasifikovana kao OV/OB vec¢a, tezi imaju
veci indeks telesne mase (BMI), vecu porodajnu tezinu i
oba roditelja imaju ve¢i BMI u odnosu na svoje vrsnjake
klasifikovane u grupa sa normalnom telesnom tezinom
(NOW). CRF vrednosti (broj krugova i VO2 mak) bile
su statisticki zna¢ajno nize u OV/OB nego u grupi NOW.
Indeks telesne mase (BMI) roditelja se statisticki znacaj-
no razlikovao izmedu grupa NOW i OV/OB (P <0,001).
Takode, ispitanice nisu bile statisticki znacajne izmedu
grupnih razlika u pogledu obrazovanja roditelja.
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Table 3. arithmetic mean and standard deviation of the
characteristics of the child and parent according to the body

mass index in girls

Table 3. Aritmeticka sredina i standardna devijacija

kod devojcica

karakteristika deteta i roditelja prema indeksu telesne mase

Normal weigh

Overweight/obese

Characteristics P-value
Mean SD Mean SD

Age (years) 8.79 1.56 9.09 6.17 NS

Height (sm) 133.46 10.53 136.01 11.15 0.005

Weight (kg) 29.51 6.70 40.40 9.90 0.000

BMI (kg/m?) 15.60 4.20 20.16 6.09 0.000

Birth weight (BW) (kg) 3.17 0.61 3.28 0.54 0.021

CRF (VO2 max) 48.28 3.03 46.26 2.77 0.000

CRF (laps) 3.49 1.25 2.57 0.83 0.000

Father BMI (kg/m?) 26.62 3.36 28.85 4.20 0.000

Mother BMI (kg/m?) 23.49 3.37 24.47 3.52 0.001

P-BMI (%)

Two parents with normal weight 71 21.80% 25 13.20%

At least one parent with OV/OB 198 60.90% 103 54.20%

Two parents with OV/OB 56 17.20% 62 32.60% 0.000

P-Edu (%)

Two parents with Low/Middle education 92 25.50% 51 23.60%

At least one parent with High educatio 123 34.10% 62 28.70%

Two parents with High educatio 146 40.40% 103 47.70% NS

Birth weight

<2500g 37 10.10% 16 7.20%

2500-4000¢g 301 82.50% 183 82.40%

> 4000 g (macrosomia) 27 7.40% 23 10.40% NS

Abbreviations: BMI. body mass index; BW. birth weight; NS. not significant; PBMI. parental BMI. NS = P > 0.05.

Table 4. Prevalence of overweight and obesity by gradual
multiple logistic regression analysis in boys

Tabela 4. Prevalencija prekomerne tezine i gojaznosti
postupnom visestrukom logistickom regresijskom analizom

kod djecaka
Explanatory variables lt';s::ﬁ!l?:;fl(z:)d Wald statistics p OR (95% ClI)
Age -0.38 19.97 0.000 0.68 (0.58-0.81)
Stg 0.72 58.62 0.000 2.06 (1.71-2.47)
P-BMI (%)
Two parents with normal weight 1.36 14.31 0.000 3.90 (1.92-7.88)
At least one parent with OV/OB 0.62 5.64 0.018 1.86 (1.11-3.09)
Two parents with OV/OB Ref
Birth weight
<2500g 1.55 9.44 0.002 4.71 (1.75-12.66)
2500-4000 g 0.53 2.40 0.122 1.70 (0.87-3.33)

> 4000 g (macrosomia) Ref

*Dependent variable: overweight and obesity-BMI (Cole at al.. 2000. 2007)
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Table 5. Prevalence of overweight and obesity by gradual
multiple logistic regression analysis in girls

Tabela 5. Prevalencija prekomerne telesne tezine i gojaznosti
postupnom visestrukom logistickom regresijskom analizom

kod djevojcica
Explanatory variables ltgs:?ﬁl?:;gl(z;d Wald statistics p OR (95% Cl)
Age -0.17 5.48 0.019 0.84 (0.73-0.97)
Stg 0.97 61.52 0.000 2.65 (2.07-3.37)
P-BMI (%)
Two parents with normal weight 1.15 12.76 0.000 3.16 (1.68-5.95)
At least one parent with OV/OB 0.56 5.22 0.022 1.75 (1.08-2.82)
Two parents with OV/OB
Birth weight
<2500¢g 0.26 0.30 0.587 1.30(0.51-3.30)
2500-4000¢g 0.12 0.12 0.731 1.13 (0.58-2.20)

> 4000 g (macrosomia)

*Dependent variable: overweight and obesity-BMI (Cole at al.. 2000. 2007)

The relationship between overweight and obesity
classified on the basis of BMI in male and female subjects
and potential risk factors were determined by multinomi-
al logistic regression analysis, and the results are shown
in Tables 4 and 5. From the overview of Table 4 can be
seen (OR): 2.06; confidence interval (CI): 1.71-2.47; P
<0.01), low birth weight (OR: 4.71; CI: 1.75-12.66; P <
0.05), with both parents with normal body weight (OR:
3.90; CI: 1.92-7.88; P <0.01) or one parent with normal
body weight (OR: 1.86; CI: 1.11-3.09; P < 0.05) were
less likely to be classified as OV / OB compared to coun-
terparts classified as NOW. From the overview of Table 5
it can be seen that girls with higher values of cardiorespi-
ratory fitness CRF (OR: 2.64; CI: 2.07-3.37; P < 0.01),
with both parents with normal body weight (OR: 3 , 16;
CI). Stk #: 1.68- 5.95; P <0.01) or one parent with normal
body weight (OR: 1.75; CI: 1.08-2.82; P < 0.05) are less
likely to be classified as OV / OB compared to peers clas-
sified as NOW.

DiscussIioN

This paper investigated the relationship between
cardiorespiratory fitness and obesity status in children
aged 6 to 11 years, taking into account the birth weight
of children, body mass index and parental education.
The prevalence of overweight and obesity in this study
was 22.6% and 14.9% for the entire sample. Although
the sample did not represent the entire population of the
country, the prevalence of overweight and obesity was
similar to the values reported in other studies conduct-
ed on samples of Macedonian children and adolescents
(Gontarev & Ruzdija, 2014; Gontarev, et al., 2018). The
results of the study show that children of both sexes clas-

Odnos gojaznosti i gojaznosti klasifikovanih na
osnovu BMI kod muskih i Zenskih ispitanika i potenci-
jalnih faktora rizika utvrden je multinomijalnom logistic-
kom regresionom analizom, a rezultati su prikazani u ta-
belama 4 1i5. Iz pregleda tabele 4 moze se videti deCaci sa
viSom kardiorespiratornom kondicijom CRF (OR): 2,06;
interval poverenja (CI): 1,71-2,47; P <0,01), niska poro-
dajna tezina (OR: 4,71; CI: 1,75-12,66; P < 0,05), sa oba
roditelja sa normalnom telesnom tezinom (OR: 3,90; CI:
1,92-7,88; P <0,01) ili jedan roditelj sa normalnom tele-
snom tezinom (OR: 1,86; CI: 1,11-3,09; P <0,05) su ma-
nje verovatno bili klasifikovani kao OV / OB u poredenju
sa kolegama klasifikovanim kao normalna tezina (NOW).
1z pregleda tabele 5 moze se videti da devojc€ice sa visSim
vrednostima kardiorespiratornog fitnesa CRF (OR: 2,64;
CI: 2,07-3,37; P <0,01), sa oba roditelja sa normalnom
telesnom tezinom (OR: 3,16; CI). : 1,68- 5,95; P <0,01)
ili jedan roditelj sa normalnom telesnom tezinom (OR:
1,75; CI: 1,08-2,82; P <0,05), manje je verovatno da ¢e
biti klasifikovani kao OV / OB u poredenju sa vr$njacima
klasifikovanim kao normalna tezina (NOW).

DiskusIA

Ovaj rad je istrazivao vezu izmedu kardiorespira-
torne kondicije i gojaznog statusa kod dece uzrasta od 6
do 11 godina, uzimajuéi u obzir porodajnu tezinu dece,
indeks telesne mase i obrazovanje roditelja. Prevalenci-
ja prekomerne tezine i gojaznosti u ovoj studiji iznosila
je 22,6% 1 14,9% za ceo uzorak ispitanika. lako uzorak
nije predstavljao celokupnu populaciju zemlje, prevalen-
cija prekomerne tezine i gojaznosti bila je sli¢na vredno-
stima prijavljenim u drugim studijama sprovedenim na
uzorcima makedonske dece i adolescenata (Gontarev &
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sified as OV / OB show lower results in cardiorespiratory
condition (number of laps and VO2 mak) compared to
their peers classified as normal body weight (NOW). The
results are consistent with previous studies that used a
sophisticated methodology to assess body composition
in children aged 8 to 11 years (Gutin, et al., 2004). Lee
and Arslanian (2007) found that cardiorespiratory fitness
was associated with lower visceral and abdominal subcu-
taneous fat levels measured by DEXA in 113 American
adolescents aged 8 to 17 years. These findings were simi-
lar when anthropometric methods were used to assess
total and central adiposity (Ortega, et al., 2007). Ruiz
et al. (2006) found that cardiorespiratory condition was
inversely related to total body fat estimated through the
sum of five skin folds in Swedish and Estonian children
aged 9 to 10 years.

Our results may have some significance from a pre-
ventive point of view, as they have potentially indicated
some future negative health implications. Previous re-
search suggests that low levels of cardiorespiratory fit-
ness, excess body fat, and a sedentary lifestyle are pre-
dictors of certain cardiovascular and metabolic disorders
(Janssen et al., 2005). Longitudinal studies also suggest
that, regardless of the initial level of cardiorespiratory fit-
ness, improvements in it are associated with a lower risk
of developing obesity / obesity during puberty (Ortega,
etal., 2011).

Moreover, the results of this study indicate that pa-
rental obesity is a strong predictor of overweight / obesity
in children. The results are consistent with previous re-
search suggesting a link between parents’ obesity levels
and their children’s obesity status (Whitaker et al., 1997;
Maffeis et al., 1998; Treuth et al., 2003). Moreover, our
data clearly showed that the association was even stron-
ger when obesity was detected in both, not just one par-
ent, according to other studies (Davison and Birch, 2001;
Herbert et al., 2006). For example, maternal obesity has
been associated with obesity in younger children (Gor-
don-Larsen et al., 2007). This is particularly important
because some data suggest that an overweight child liv-
ing in a family where one or both parents are overweight
is likely to remain obese during childhood, adolescence,
and adulthood (Magarei et al., 2003). Namely, the results
of the research suggest that obesity / childhood obesity
occurs in the family circle, where in addition to the ge-
netic factor, environmental factors also play an important
role. Therefore, our data indicate the need to take into ac-
count the family environment when designing interven-
tion programs to prevent or reduce obesity.

Numerous studies have examined the association

Ruzdija, 2014; Gontarev, et al., 2018). Rezultati studije
pokazuju da deca oba pola klasifikovana kao OV/OB po-
kazuju nize rezultate u kardiorespiratornoj kondiciji (broj
krugova i VO2 max) u poredenju sa svojim vr$njacima
klasifikovanim kao normalna telesna tezina (NOW).
Rezultati su u skladu sa prethodnim studijama koje su
koristile sofisticiranu metodologiju za procenu telesne
kompozicije kod dece uzrasta od 8 do 11 godina (Gutin,
et al., 2004). Lee 1 Arslanian (2007) su otkrili da je kar-
diorespiratorna kondicija povezana sa nizim vrednostima
visceralne i abdominalne potkozne masti merene DEK-
SA kod 113 americkih adolescenata starosti od 8 do 17
godina. Ovi nalazi su bili sli¢ni kada su antropometrijske
metode koriS¢ene za procenu ukupne i centralne adipo-
znosti (Ortega, et al., 2007). Ruiz i dr. (2006) su otkrili
da je kardiorespiratorna kondicija obrnuto povezana sa
ukupnom telesnom masno¢om procenjenom kroz zbir od
pet koznih nabora kod Svedske i Estonske dece uzrasta
od 9 do 10 godina.

Nasi rezultati mogu imati odredeni znacaj sa pre-
ventivne tacke gledista, jer su potencijalno ukazali na
neke buduce negativne implikacije po zdravlje. Prethod-
na istrazivanja sugeriSu da su nizak nivo kardiorespira-
torne kondicije, visak telesne masti i sedentarni nacin
zivota prediktori odredenih kardiovaskularnih i metabo-
lickih poremecaja (Janssen et al., 2005). Longitudinalne
studije takode sugeri$u da su, bez obzira na poc¢etni nivo
kardiorespiratorne kondicije, pobolj$anja u njoj poveza-
na sa manjim rizikom od razvoja gojaznosti/gojaznosti
tokom puberteta (Ortega, et al., 2011).

Stavige, rezultati ove studije ukazuju da je gojaznost
roditelja snazan prediktor prekomerne tezine/gojaznosti
kod dece. Rezultati su u skladu sa prethodnim istraziva-
njima koja sugerisu vezu izmedu nivoa gojaznosti rodi-
telja i statusa gojaznosti njihove dece (Vhitaker et al.,
1997; Maffeis et al., 1998; Treuth et al., 2003). Nasi po-
daci su jasno pokazali da je povezanost bila jos jaca kada
je gojaznost otkrivena kod oba, a ne samo kod jednog
roditelja, u skladu sa drugim studijama (Davison i Birch,
2001; Herbert et al., 2006). Na primer, gojaznost majki
je bila povezana sa gojaznos¢u kod mlade dece (Gor-
don-Larsen et al., 2007). Ovo je posebno vazno jer neki
podaci sugerisu da ¢e dete sa viskom kilograma koje zivi
u porodici u kojoj jedan ili oba roditelja imaju visak ki-
lograma verovatno ostati gojazno tokom detinjstva, ado-
lescencije i odraslog doba (Magarei et al., 2003). Naime,
rezultati istrazivanja sugeriSu da se gojaznost/gojaznost u
detinjstvu javlja u krugu porodice, gde pored genetskog
faktora vaznu ulogu imaju i faktori sredine. Dakle, nasi
podaci ukazuju na potrebu da se pri osmisljavanju inter-
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between maternal weight and the later development of
cardiovascular disease (Karter et al., 1999; Vei et al.,
2007) and obesity (Stettler et al., 2002). Our data show
that boys with low birth weight are 4.71 less likely to be
OV / OB. No association was found between girls and
birth weight and the likelihood of being OV / OB. Some
previous research has found a link between BW and the
continued prevalence of obesity in children and adoles-
cents (Curhan et al., 1996; Dubois and Girard, 2006; Vei
et al., 2007). The results of our research showed that the
mother’s body weight, especially in boys, is a strong pre-
dictor of OV / OB in childhood and therefore intrauterine
factors should be considered as a strategic option when
creating an intervention program.

The advantages of this study are the size of the sam-
ple of children and the responses of parents to the nutri-
tional status, education and birth weight of their children.
This study also has some limitations that should be noted.
First, the parent body mass index was determined based
on self-reported data, which may affect the true preva-
lence of overweight and obesity (Treuth et al., 2003).
However, BMI from self-reported data has been shown to
be sufficiently accurate and widely used in epidemiologi-
cal studies; on the other hand, objective measurements
of the weight and height of large specimens can be dif-
ficult and unattainable due to organizational constraints.
Second, the study did not consider the impact of diet on
energy regulation. Future studies should include dietary
factors that may be associated with obesity.

CONCLUSION

The prevalence of overweight and obesity in this
study was 22.6% and 14.9%, respectively, for the entire
sample of respondents without a statistically significant
gender difference. Furthermore, the results of the research
indicate the connection between obesity of parents and
their children. The results suggest that low cardiorespira-
tory fitness and high birth weight are predictors of child-
hood OV / OB. Thus, the implementation of programs
that promote active behavior in primary school children
should not focus only on the suggestion of structured ac-
tivities in or outside the school environment, but should
take into account environmental aspects, such as parental
awareness and counseling. Combining direct effort with
indirect action (ie aimed at increasing the role of parents
in promoting their children’s physical activity, especially
free outdoor play) can lead to stronger immediate results,
as well as to structuring and maintaining healthy behav-
ioral assets in later life.

ventnih programa za prevenciju ili smanjenje gojaznosti
vodi rac¢una o porodi¢nom okruzenju.

Brojne studije su ispitivale povezanost izmedu te-
zine majke i kasnijeg razvoja kardiovaskularnih bolesti
(Karter et al., 1999; Vei et al., 2007) i gojaznosti (Stettler
et al., 2002). Nasi podaci pokazuju da decaci sa malom
porodajnom tezinom imaju 4,71 manje Sanse da budu
OV/OB. Nije pronadena povezanost izmedu devojcica i
tezine rodenja i verovatnoce da budu OV/OB. Neka rani-
ja istrazivanja su otkrila vezu izmedu BW i dalje preva-
lencije gojaznosti kod dece 1 adolescenata (Curhan et al.,
1996; Dubois i Girard, 2006; Vei et al., 2007). Rezultati
naseg istrazivanja su pokazali da je telesna tezina majke,
posebno kod decaka, snazan prediktor OV/OB u detinj-
stvu i zato intrauterine faktore treba posmatrati kao stra-
tesku opciju pri kreiranju programa intervencije.

Prednosti ove studije su veli¢ina uzorka dece i odgo-
vori roditelja na status uhranjenosti, obrazovanje i porodaj-
nu tezinu njihove dece. Ova studija takode ima neka ograni-
¢enja koja treba napomenuti. Prvo, indeks telesne mase ro-
ditelja odreden je na osnovu podataka koji su sami prijavili,
S$to moze uticati na pravu prevalenciju prekomerne tezine i
gojaznosti (Treuth et al., 2003). Medutim, pokazalo se da
je BMI iz podataka samoprijavljenih dovoljno tacan i da se
Siroko koristi u epidemioloskim studijama; s druge strane,
objektivna merenja tezine i visine velikih uzoraka mogu biti
teska 1 nedostizna zbog organizacionih ogranicenja. Drugo,
studija nije uzela u obzir uticaj ishrane na regulaciju energi-
je. Buduce studije bi trebalo da ukljucuju i faktore ishrane
koji mogu biti povezani sa gojaznoscu.

ZAKLIUCAK

Prevalencija prekomerne tezine i gojaznosti u ovoj
studiji iznosila je 22,6% 1 14,9%, za ceo uzorak ispitanika
bez statisticki znacajne polne razlike. Nadalje, rezultati
istrazivanja ukazuju na povezanost gojaznost roditelja i
njihove dece. Rezultati sugeriraju da su niska kardiores-
piratorna kondicija i visoka porodajna tezina, prediktori
OV/OB iz djetinjstva. Dakle, implementacija progra-
ma koji promovisu aktivno ponasanje dece u osnovnoj
Skoli, ne bi trebalo da ih fokusiraju samo na sugestiju
strukturirane aktivnosti u ili izvan Skolskog okruzenja,
nego treba uzeti u obzir okolne aspekte, kao Sto su svest
roditelja i savetovanja. Kombinovanje direktnog napora
sa indirektnim delovanjem (tj. usmerenim na povecati
ulogu roditelja u promicanju fizicke aktivnosti njihove
dece, posebno slobodna igra na otvorenom) moze dove-
sti do jacCih trenutnih rezultata, kao i na strukturiranje i
odrzavanje zdravog nacina zivota i ponasanja u kasnijim
periodima Zivota.
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