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Abstract

Nowadays overweight and obesity are characterized as global issue, from the aspect of health and economy as well, and also it can
variate by the age and gender. Regarding above-mentioned the aim of this research is to evaluate general nutritional status and
differences by the age and gender of pupils who attend the elementary school from Herceg Novi. This study included 65 pupils of
second (N=235) and third grade (N=230) of both gander from elementary school from Herceg Novi, divided into two subsamples. Two
variables were used to assess the degree of nutrition, namely BMI and WHR. Measures of central tendency and dispersion were
calculated for all variables. Differences in nutritional status between participants were determined by using a t-test for small and
independent samples with statistical significance p<0.05. Statistical analysis was accomplished by SPSS 23.0 software. On the basis
of obtained results it can be said that 12.3% of participants of total simple were overweight, and 27.69% obese for BMI values, while
for values of WHIR, 20% participants were classified as obese. On the other side, statistically significant differences at nutritional status
by the gender were not founded, while for the age differences existed. Third grade pupils showed a statistically significantly higher
level of nutritional status compared to second grade pupils (p=0.012) for WHIR values. Herceg Novi as a city has a significant problem
with obesity, and it is necessary to act on it very quickly.

Key words: obesity, pupils, gander, age, Herceg Novi

Introduction scares more than numbers themselves is the
continued expansion of this problem. More than 65%
In current condition of life, in condition hyper wprld population living in countries where is obesity
production and hyper consumption in economy, blggerprqblemthan hunger (Despotowcl, Aleksopulog,
technology, nutrition and other, people enjoy many Despotovic, & llic, 2013), and the same is mcreasgd in
benefits. Under the influence of development and ~ Canada from 11% to more than 30%, while in Brazil an
globalization all of the system, humans forget the basis ~ increased from 4% to more than 14% (Flynn et al,
of everything, himself. Preoccupied of work and 2006). ) ,
obligation, humans bypass all type of healthy life, Except adults, whit the prqblem of overweight and
neglecting physical activity, healthy nutrition, what is ~ Obesity are encountered children and adolescent to.
prerequisite for many diseases and disorder. One of the ~ Currently at the world 340 million children and

consequence sedentary lifestyles, withal one of the ~adolescents age five to nineteen have problem with
biggest problems today it's overweight and obesity. overweight and.obesr[y (WHQO, 2020). Accordllngto the
Obesity its chronic disease manifested an increase  eSults of Zatsiorsky and Kreamer (2009), in 2000.
body mass (10% more than ideal) and excessive fat 15% of obese children and adolescents aged six to
accumulation in body (Popovic, Petkovic, Bojanic, & nineteen were recorded, which according to statistical
Muratovic, 2013). The incidence of obesity has triple data is more than thiree times compared to 1980., and
at last twenty years, which is why it has been MOre than 10% of children age.d.two to_ﬂve compared
characterized by the Word Heath Organization (WHO) 0 7% from 1994. A very sensitive period that can be
as an epidemic (Krivokapic, 2015). Data form WHO ~ affected by these changes is  childhood and
(WHO, 2020) show that in 2016. it was more than 1.9 Preadolescence, ~ where ~ obese  children  and
billion (39%) overweight and more than 650 million preadolescents are more likely to be obese adults and

(13%) persons over the eighteen years of age. What ~have @ higher risk of many massive non-
communicable diseases (World Healt Organization,

HOMO SPORTICUS VOLUME 23/ ISSUE 2 48



2000; Safer, Agras, Bryson, & Hammer, 2001;
Janssen, Katzmarzyk, & Ross, 2002).

The consequences of this negative trend have not
bypassed the state of Montenegro either. According
the data to Milasinovic, Bojanic, Cvorovic and Kukic
(2019), every third child in Montenegro, aged nine to
thirteen, is overweight or obese. Also, when it comes
to adolescents, 19.1% were overweight, and 5.6%
were obese (Vasiljevic, 2018). In addition to national
studies, smaller studies by the regions and cities
showed that Montenegro as a country has a problem
with overweight and obesity (Malovic, 2019; Vrevic,
2021, Malovic, & Bijelica, 2021), while data from
Bacovic (2020) show that the city of Herceg Novi has
12.7% overweight and 9% of obese children.
Overweight and obesity can vary under the influence of
many factors, among which age and gender have a
significant role (Matsushita, Yoshiike, Kaneda, Yoshita,
& Takimoto, 2004; Wisniewski, & Chernausek, 2009;
Salih, Jouda, & Ali, 2016; de Bont et al., 2020).
Therefore, based on the above, the aim of this study is
to assess the nutritional status of primary school pupils
in Herceg Novi and to determine the differences by the
gender and age.

Methods
Participants

This research included a sample of a total of 65 pupils,
from elementary school “DaSo Pavi¢i¢” and
elementary school “Milan Vukovi¢” from Herceg Novi.
All subjects are divided into two subsamples. The first
subsample consisted of 35 second-graders aged 8 =
0.6 years, of which 9 were girls and 26 boys, and the
second subsample consisted of 30 third-graders aged
9 = 0.8 years, of which 15 were girls and 15 boys
(Table 1).

Table 1. Information about participants by the classes, gander and

general
Participant ~ Male Female General
Second grade 26 9 35

Third grade 15 15 30

Variables

For the purposes of this study, three morphological
characteristics were measured: body weight, body
height and waist circumference. Measurement of all
morphological characteristics was performed in
accordance with - International Standards for
Anthropometric Assessment manual” (ISAK, Marfell-
Jones, Olds, Stew, & Carter, 2006). BMI and WHtR

HOMO SPORTICUS VOLUME 23/ ISSUE 2

values were used to assess the nutritional status,
based on the above anthropometric measures. Body
Mass Index (BMI) is a simple index defined as the ratio
of body mass to the square of body height in meters
(kg / m?). For children and adolescents, it is calculated
according to their age and gender and is very specific
due to their growth (Vasiljevic, Bjelica, Popovic, &
Gardasevic, 2015). BMI values were calculated
individually for each subject and percentile values were
determined (World Health Organization expert
committee, 1995), and pupils were classified into the
following groups: from 0-5 percentiles underweight,
from 5-85 percentiles normal weight, from 85-95
percentiles - overweight (risk of obesity) and over 95
percentiles - obese. For values Waist-to-Height Ratio
(WHIR) it's calculated by dividing the values of waist
circumference by the values of body height. In this
relationship, it is assumed that the measure of waist
circumference is below half the measure of body
height, and the subject whose WHIR is more than 0.5,
is considered obese. This index is considered one of
the most reliable for assessing the nutritional status,
and it is importance and validity has been proven in a
many of studies (Ashwell, Gunn, & Gibson, 2012).

Experimental process

Before the start of the experimental treatment, a
confirmation for the measurement was obtained from
the director of the primary schools. All tests were
performed in the gym of primary schools, and the
equipment with which the measures were collected is
the property of the Faculty of Sports and Physical
Education from Niksic. The tests themselves were
performed by experienced meters - teaching
associates from the mentioned university unit, which
achieved a higher probability of more relevant and
accurate data. In the beginning, all students were
introduced to the measurement procedure and the
importance  of  research. When  measuring
morphological characteristics, students wore light
clothing without sneakers or shoes (Nurton, & Olds,
1996), and each measure was measured twice in a
row to minimize the technical error of the measurement
(Bjelica i Fratric, 2001). Testing was done in the
morning. Students who had physical or mental
retardation, or did not voluntarily want to access the
measurement process, were not included in this study.

Statistical analysis
The data obtained in this research were processed by
descriptive  statistical procedures. Central and

dispersion parameters were processed for each
variable: Arithmetic mean (Mean); Standard Deviation
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(Std. Dev), Minimum Value (Min), Maximum Value
(Max). Differences in nutritional status between
participants by the gender and age were determined by
using a t-test for small and independent samples with
statistical significant p<0.05. Statistical analysis was
accomplished by SPSS 23.0 software.

Results

The values of the general level of nutrition when it
comes to the BMI values of all respondents by grades
are shown in Table 2. The results show that only 1.55%
belong to the group of underweight, 58.46% to the
group of normal weight, 12.3% overweight, and even
27.69 % of obese children. When it comes to the
general values for the variable WHIR, it can be noticed
that 80% of the respondents belong to the normal
weight group and 20% to the obese group (Table 3).
Based on the data from Table 4 and Table 5, which
show the differences in the level of nutrition of second-
grade and third-grade pupils in relation to gender, it can
be seen that differences between boys and girls did not
exist for BMI and WHIR values. On the other hand,
differences in relation to age were found for WHIR
values (Table 6). Third-grade pupils showed a
statistically significantly higher nutritional status
compared to second-grade pupils (p = 0.012). There
were no differences in BMI values for age.

Table 2. Body Mass Index general values, and values for each
class

BMI G2 G3 Total
Percentile N % N % N %
<5(<13.6kg/m?) 00 1 155 1 155

5-85(13.6-17.3kg/m2) 24 36.92 14 21.54 38 58.46
85-95(17.3-18.5kg/m?) 4 6.15 4 6.15 8 123
>05(>18.5kg/m?) 7 10.77 11 16.92 17 27.69
Total 35 53.84 30 46.16 65 100
Legend: BMI- Body Mass Index; G2- second grade pupils;
G3- third grade pupils; N- number of participants.

Table 3. Waist-to-Height Ratio general values, and values for each
class

WHIR G2 G3 Total
Values N% N% N %
Normal (<0.5) 31 88.57 21 70 52 80
Obesity (>0.5) 4 11.439 30 1320
Total 35100 30 100 65 100
Legend: WHIR - Waist-to-Height Ratio.
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Table 4. Measures of central tendency and dispersion and values
of t-test for assessment differences by the gender for second
grade pupils

Ga N Max Min Mean St. Dev. t-test Sig.
M 26 22.20 13.80 17.13 2.019
BMI £ 9 1820 1450 1576 1103 917064
M 26 56 .40 .4466 .0371
F 9 56 .40 .4553 .0530
Legend: Ga- gander; Max- maximum value;
Min- minimum value; St. dev. - standard deviation,
Sig.- significant of the difference.

WtHR -.227 822

Table 5. Measures of central tendency and dispersion and values
of t-test for assessment differences by the gender for third grade
pupils

Ga N Max Min Mean St Dev. t-test Sig.
M 1520.10 13.20 17.34 1.999

BMI ¢ 152360 13.60 17.74 3130 ~417 680
WHR 15 5o 5o 47 nesr OB S
Table 6. Values of i-test for assessment differences by the age
(class)
Class N Mean ttest  Sig.
M g 0 179
LR R

Legend: Il- second grade pupils; lll- third grade pupils.
Discussion

Aim of this research it's was to evaluate general
nutritional status and differences by the age and gender
of pupils who attend the elementary school from
Herceg Novi.

Based on the obtained results, it can be noticed that the
city of Herceg Novi has a big problem with childhood
obesity. Namely, when it comes to BMI values, 12.3%
of the total sample was overweight, and as many as
27.7% were obese. These results are even more
alarming if we look at the research conducted by
Bacovic (2020) where of the total sample of children
aged seven, 12.7% were overweight and 9% obese, so
it can be seen that obesity in this city has tripled
compared to last year. Also, when you look at the
WHIR values, you can see an almost identical picture
where 20% of the subjects belonged to the group of
obese. When we compare these data with the results
from other cities in Montenegro, where Malovic (2019)
estimated that obesity in children aged seven and eight
from Niksic and Kotor was 16.3%, and the results of
Obradovic and Srdic (2007) who found that obesity in
children aged eight to eleven ranged from 11.6% to
22%, we can see that these data are worrying. What
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could have influenced this increase in the nutritional
status, may be a consequence of all the measures that
were adopted to control the COVID-19 virus, which
significantly limited the possibility of physical activity
in children. Physical activity is known to be a
significant predictor of nutritional status (Janssen, &
Leblanc, 2010), and on the other hand, it has been
proven that children who practice 55 minutes of
moderate to intense physical activity daily do not have
a risk of overweight and obesity (Katzmarzik et al.,
2019.) As Herceg Novi is an urbanized environment
where the majority of the population lives in apartments
and households that do not have yards, and due to
quarantine, children did not have free space to
exercise. Also, the measures affected the stopping of
organized physical activities and training of children in
their clubs, physical education classes, which had a
destructive effect on children's activity. The answer to
the reason for increased obesity, can be found in all of
the above. When it comes to differences in nutritional
status by gender, a statistically significant difference
was not found in either second-grade or third-grade
pupils. The same results were shown by research in
the region where preschool children from Cuprija did
not show a statistically significant difference by gender
(Desputovic et al., 2013), as well as students from first
to eighth grade in Sarajevo (Dinarevic, Brankovic, &
Hasanbegovic, 2011). The reason for the non-
existence of a difference by gender maybe can be
found in the fact that children of this age are not yet in
the period of puberty where the first changes occur
between boys and girls due to increased secretion of
their hormone (Benardot, 2010). A statistically
significant difference was found only in relation to age.
Third-grade pupils were statistically significantly obese
than second-grade pupils (p = 0.012). Children in the
United Kingdom had similar results (Reilly & Wilson,
2006), while the results of children from Sarajevo was
showed that older pupils were obese than younger
primary school pupils (Dinarevic et al., 2011).

Conclusion

Based on the results of this research, we can conclude
that Herceg Novi as a city has a big problem with the
nutritional status of children. This problem should be
approached very seriously as it is known that if obesity
occurs in childhood and preadolescence, it has a
pretending to continue in later life (World Health
Organization, 2000). The consequences of obesity are
numerous, ranging from high blood pressure, high
cholesterol levels, the occurrence of diabetes mellitus
type 2 (Kocova, Sukarova-Angelovska, Tanaskoska,
Palcevska-Kocevska i Krstevska, 2014), to poorer
levels of insulin and glucose (Srinivasan, Bao,
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Wattigney, & Berenson, 1996). Therefore, a quick
reaction is necessary, especially for older children who
have shown a higher degree of nutrition. The best
reaction is certain to raise awareness of the importance
of physical activity and to propagate it. The first
responsibility should come from parents who are role
models for their children and who need through their
example representing of physical activity, quality
nutrition because they are the main and responsible for
their lifestyles. In addition, physical education teachers
need to activate pupils in a number of ways and wake
up their sensors for physical activity so that children
can be more active in and out of physical education
classes. Also, the state of Montenegro, but also other
neighboring countries should form a better national or
regional strategy to stop the problem of obesity. The
limitation of this research is the small number of
participants, which may limit the validity and reliability
of this research. The limited participants is the cause
of the bad epidemiological situation in Montenegro
caused by the COVID-19 virus, due to which it was not
possible to measure a larger number of them.
Recommendations for further research on this topic
may be to measure a larger number of participants in
the territory of Herceg Novi, of different ages, including
adolescents, since the sensitivity of this age is known.
Also, at the age of these children, a national study can
be reported and the situation in the whole of
Montenegro can be assessed, but also in the
surrounding countries since all the countries of the
Western Balkans have a problem with obesity. The
significance of such research is unquestionable, and a
larger number of it is necessary in order to constantly
warn the public about the obesity problem that
significantly exhausting a large number of countries
from both the world and from the health and economic
aspect.

References

Ashwell, M., Gunn, P., & Gibson, S. (2012). Waist-to-height
ratio is a better screening tool than waist circumference and
BMI for adult cardiometabolic risk factors: systematic review
and meta-analysis. Obesity Reviews, 13, 275-286.
Bacovic, D. (2020). Analysis of obesity and differences in
nutritional status of school children in central and southern
region of montenegro. Journal of Anthropology of Sport and
Physical Education, 4(1), 47-50. doi:
10.26773/jaspe.200108

Benardot, D. (2010). Napredna sportska ishrana. Beograd:
Data Status

Bjelica, D i Fratri¢, F. (2001). Sportski trening. Podgorica:
Univerzitet Crne Gore.

de Bont, J., Diaz, Y., Casas, M., Garcia-Gil, M., Vrijheid, M.,
& Duarte-Salles, T. (2020). Time Trends and
Sociodemographic Factors Associated With Overweight and
Obesity in Children and Adolescents in Spain. JAMA network

51



open, 3(3), e201171. doi:
10.1001/jamanetworkopen.2020.1171

Despotovi¢, M., Alekxopulos, H., Despotovi¢, M. i lli¢, B.
(2013).  Stanje  uhranjenosti  dece  predSkolskog
uzrasta. Medicinski ¢asopis, 47(2), 62-8.

Dinarevi¢, S., Brankovi¢, S., & Hasanbegovi¢, S. (2011).
Relation of diet and physical activity to obesity in children in
elementary schools. Journal of Health Sciences, 1(1), 44-
49,

Flynn, M. A., McNeil, D. A., Maloff, B., Mutasingwa, D., Wu,
M., Ford, C., & Tough, S. C. (2006). Reducing obesity and
related chronic disease risk in children and youth: a synthesis
of evidence with 'best practice' recommendations. Obesity
reviews: an official journal of the International Association for
the Study of Obesity, 7 Suppl 1, 7-66. doi:10.1111/j.1467-
789X.2006.00242.x

Janssen, I., & Leblanc, A. G. (2010). Systematic review of
the health benefits of physical activity and fitness in school-
aged children and youth. The international journal of
behavioral nutrition and physical activity, 7, 40. doi:
10.1186/1479-5868-7-40

Janssen, |., Katzmarzyk, P. T., & Ross, R. (2002). Body
mass index, waist circumference, and health risk: evidence
in support of current National Institutes of Health
guidelines. Archives of internal medicine, 162(18), 2074-
2079. doi:10.1001/archinte.162.18.2074

Katzmarzyk, P. T., Chaput, J. P., Fogelholm, M., Hu, G.,
Maher, C., Maia, J., Olds, T., Sarmiento, O. L., Standage, M.,
Tremblay, M. S., & Tudor-Locke, C. (2019). International
Study of Childhood Obesity, Lifestyle and the Environment
(ISCOLE): Contributions to Understanding the Global Obesity
Epidemic. Nutrients, 11(4), 848. doi: 10.3390/nu11040848
Kocova, M., Sukarova-Angelovska, E., Tanaskoska, M.,
Palcevska-Kocevska, S., & Krstevska, M. (2014). Metabolic
Setup and Risks in Obese Children. Journal of Medical
Biochemistry, 34(1), 31-37.

Krivokapic, D. (2015). Zdravi stilovi zivota. Podgorica:
Univerzitet Crne Gore.

Malovic, P. (2019). Anthropometric indices as indicators of
obesity of children from elementary school in
montenegro. Journal of Anthropology of Sport and Physical
Education, 3(2), 43-47. doi: 10.26773/jaspe.190408
Malovic, P., & Bjelica, D. (2021). The Impact of Socio-
Economic Status on Obesity of Adolescents in the Largest
Municipality in the Former Yugoslavia. Iran J Public Health,
50(11), 2337-2338.

Marfell-Jones, M., Olds, T., Stew, A.D., & Carter, J.E.L.
(2006). International  standards for  anthropometric
assessment. Potchefstroom: International Society for the
Advancement of Kinanthropometry.

Matsushita, Y., Yoshiike, N., Kaneda, F., Yoshita, K., &
Takimoto, H. (2004). Trends in Childhood Obesity in Japan
over the Last 25 Years from the National Nutrition Survey.
Obesity, 12(2), 205-214

Milasinovic, R., Bojanic, D., Cvorovic, A., & Kukic, F. (2019).
Age and gender differences in nutritional status of school
children according to who, cdc and iotf references: a
statewide study from montenegro. Sport Mont, 17(1), 15-
21. doi: 10.26773/smj.190203

Nurton, K., Olds, T. (1996). Anthropometrica. Sydney:
University of New South Wales Press.

HOMO SPORTICUS VOLUME 23/ ISSUE 2

Obesity and Overweight. (1.5.2020). Geneva: World Health
Organization. Postavljeno 15.1.2021 sa Web sajta:
https://www.who.int/en/news-room/fact-
sheets/detail/obesity-and-overweight.

Obradovic, B., & Srdic, B. (2007). Da li su decaci mladeg
Skolskog uzrasta gojazni. Montenegrin Sport Academy
»Sport Mont“, 5, 574-578.

Popovié, S., Petkovi¢, J., Bojani¢, D. i Muratovi¢, A. (2013).
Analiza procenta masnog tkiva kod studenata Fakulteta za
sport i fizicko vaspitanje u Crnoj Gori. U VI Medunarodni
simpazijum “Sport i Zdravije” (208-211). Tuzla: Zbornik
naucnih i strucnih radova ,SPORT | ZDRAVLJE*

Reilly, J. J., & Wilson, D. (2006). ABC of obesity. Childhood
obesity. BMJ (Clinical research ed.), 333(7580), 1207-
1210. https://doi.org/10.1136/bm;j.39048.503750.BE

Safer, D.L., Agras, W.S., Bryson, S., & Hammer, L.D. (2001).
Early body mass index and other anthropometric
relationships between parents and children. [nternational
Journal of Obesity, 25, 1532—1536.

Salih, K.M., Jouda, J.A.K, Ali, J.K. (2016). Effect of age and
sex on Obesity Average of Population Sample in Baghdad
City. College of Science, 96(22), 73-84.

Srinivasan, S. R., Bao, W., Wattigney, W. A., & Berenson, G.
S. (1996). Adolescent overweight is associated with adult
overweight and related multiple cardiovascular risk
factors. Metabolism, 45(2), 235-40

Vasiljevic, I. (2018). Anthropometric Parameters as
Indicators of Obesity in Adolescents in Montenegro. /ranian
journal of public health, 47(11), 1769-1770.

Vasiljevié, 1., Bijelica, D., Popovi¢, S., & GardaSevi¢, J.
(2015). Analysis of nutrition of preschoolage and younger
school-age boys and girls. Journal of Physical Education and
Sport, 15(3), 426-28

Vrevic, E. (2021). Razlike u morfoloSkim karakteristikama,
stepenu uhranjenosti i nivou fizicke aktivnosti  kod
adolescenata koji Zive u urbanim i ruralnim oblastima na
teritorifi opStine Nik$i¢, Magistarski rad, NikSic: Fakultet za
sport i fizicko vaspitanje

Wisniewski, A. B., & Chernausek, S. D. (2009). Gender in
childhood obesity: family environment, hormones, and
genes. Gender  medicine,6  Supp/ 1,  76-85.
doi:10.1016/j.9enm.2008.12.001

World Health O rganization expert committee. (1995).
Physical status, the use and interpretation of anthropometry.
Geneva: World Health Organization.

World Health Organization. (2000). Obesity: preventing and
managing the global epidemic. Report of a WHO
Consultation (WHO Technical Report Series 894). Geneva:
World Health Organization

Zatsiorsky, V.M., Kraemer, W.J. (2009). Nauka i praksa u
treningu snage. Beograd: Data Status.

Corresponding author:

Erol Vrevié

Faculty for Sport and Physical Education,
University of Montenegro

Narodne omladine bb, 81400 Niksic, Montenegro
e-mail: vrevicerol@gmail.com

Submitted: 16.11.2021.
Accepted: 23.12.2021.

52


mailto:vrevicerol@gmail.com

