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Abstract

There are many factors that have an influence on obesity therefore, early regular monitoring of morphological char-
acteristics and nutritional status of children is the best prevention method. This study aimed to examine the influence 
of two regional zones in Montenegro on morphological differences and the nutritional status of school girls. The 
sample of respondents was selected from several different primary schools. The sample was divided by regions (Vlada 
Crne Gore, 2011) into two groups, girls from the Central region (n-55, 10.21±.72 years), and the Coastal region (n-
42, 10.33±.59 years). Morphological characteristics were assessed using a battery of four variables: body height (BH), 
body weight (BW), waist circumference (WC), and hip circumference (HC). BMI and waist-to-hip ratio (WHR) val-
ues were calculated. We used WHO cutoff points for the assessment of the children’s nutrition status. For determining 
differences between children living in different regions we used a T-test for independent samples. 27.27% of girls from 
the Central region are obese compared to 23.81% of obese in the Coastal region. When comparing groups by regional 
regions, it is noticeable that there is no significant difference in morphological characteristics and body mass index. 
Although there is no difference in the morphological characteristics between girls of the Central and Coastal regions, 
for more detailed conclusions, a larger number of morphological parameters should be monitored on a larger sample 
of respondents. 
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Introduction
Today’s children are increasingly inactive, spending as 

much as half of their waking hours in a sedentary position 
(Colley et al., 2013). Such a sedentary lifestyle with poor nutri-
tion can lead to obesity in children.

Childhood obesity is a hidden epidemic and is currently 
one of the major public health problems (Kumar & Kaufman, 
2018). Childhood obesity is associated with various health 
problems such as diabetes, asthma, hypertension, atheroscle-
rosis, and psychosocial disorders (Dikanovic & Vignjevic, 
2009). In addition, obese (OB) children have weaker motor 

skills (Barnett et al., 2016; Banjevic, Aleksic, Aleksic Veljkovic, 
Katanic, & Masanovic, 2022) and lower levels of physical ac-
tivity (PA) than healthy-weight (HW) children (Elmesmari, 
Martin, Reilly, & Paton, 2018). Nowadays, almost one-third 
(31%) of children in the world have body weight above 
healthy levels, which is quite alarming (Spiotta & Luma, 2008). 
According to World Health Organization (WHO), the preva-
lence of overweight (OV) and obesity has increased from 4% 
(1975) to over 18% (2016), and it is estimated that there are 
over 340 million obese children and adolescents aged 5 to 19 
years today (World Health Organization, 2018). In response 
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to this alarming situation, the WHO adopted the Global 
Strategy on Diet, Physical Activity, and Health (World Health 
Organization, 2021).

Child nutrition is assessed by anthropometric mea-
surements (Zdravković, Banićević, & Petrović, 2009). 
Morphological and nutritional status are important predic-
tors of health status throughout life (Park, Falconer, Wiener, 
& Kinra, 2012; Pokos, Lauš, & Badrov, 2014), and therefore 
monitoring morphological and nutritional status in school-
aged children is of multiple benefits (Vasiljević, Bjelica, & 
Gardašević, 2018; Veljković, Katanić, & Ilić, 2020; Katanić, 
Veljković, Prvulović, Banjević, & Tomić, 2022). Special atten-
tion should be paid to monitoring the development of chil-
dren’s morphological characteristics in order to determine the 
progress of the measured characteristics, but also the individ-
ual progress of each child (Ugrinić et al., 2019).

It is known that in addition to endogenous (internal) 
factors, exogenous (external) factors such as geographical, 
climatic, social, health, and physical factors influence the oc-
currence of obesity (Đurašković, 2002). Accordingly, some 
domestic researchers have tried to investigate whether there 
are regional differences in the morphological and nutrition-
al status of children in Montenegro (Banjević, 2019; Zovko, 
Mitrović, and Ćorluka, 2020; Bjelica et al., 2021; Katanic et al., 
2021). Considering that there is limited research on this topic 
and the data are variable, we wanted to investigate the current 
situation in more detail. Therefore, the aim of this study was to 
determine the differences in the morphological and nutrition-
al status of school children in different regions of Montenegro. 
In this regard, it will be possible to provide guidelines for the 
practice of sports and physical activities.

Methods
Sample of respondents 

A total of 97 girls of sixth grade participated in this trans-
versal study. The sample was divided by regions (Vlada Crne 
Gore, 2011) into two groups, girls from the Central (n-55, 
10.21±.72 years), and the Coastal region (n-42, 10.33±.59 

years). Students are voluntary and with parental consent par-
ticipated in the research process, also this research was carried 
out following the Helsinki Declaration.

Measurements
The standard international biological procedure was used 

to determine morphological characteristics (Eston & Reilly, 
2013). Morphological characteristics were assessed using 
a battery of four variables: body height (BH), body weight 
(BW), waist circumference (WC), and hip circumference 
(HC). An anthropometer, caliper, and measuring tape were 
used for morphological measurements. To evaluate the body 
weight, Tanita’s body fat scale - model BC-418MA, was used. 
BMI and waist-to-hip ratio (WHR) values were calculated ac-
cording to standard formulas. The body mass index was calcu-
lated based on the standard formula: BMI = BM (kg)/BH (m)2 
(BM—body mass, BH—body height). WHR was calculated 
by dividing WC (in cm) by hip circumference (cm). The body 
mass index has a high correlation with the amount of body 
fat and for these reasons is used as an indicator of nutritional 
levels in children (Wilmore, Costill, & Kenney, 2008). We used 
WHO cutoff points for the assessment of the children’s nutri-
tion status (Onis et al., 2007). 

Statistics
Basic parameters of descriptive statistics were calculated: 

arithmetic mean, standard deviation, and percentages. To de-
termine differences in morphological characteristics groups, 
a t-test for small independent samples was used. For all sta-
tistical analyses, significance was accepted at p<0.05. Data 
processing was performed using the statistical program SPSS 
26 (Statistical Package for Social Sciences, v26.0, SPSS Inc., 
Chicago, IL, USA).  

Results
Table 1 shows that in the Central group, there are 58.1% 

normally nourished, 14.6% malnourished, and 27.3 obese, 
while in the Coastal region, 54.8% are normally nourished, 

Table 1. Nutritional level for children expressed numerically and as a percentage by region.

Central group n (%) Coastal group n (%) Total n (%)

Malnourished 8 (14.55) 9 (21.43) 17 (17.53)

Normal 32 (58.18) 23 (54.76) 55 (56.70)

Obese 15 (27.27) 10 (23.81) 25 (25.77)

Total 55 42 97

21.4% malnourished and 23.8% obese.
In Table 2, there is no significant difference between the 

girls of the central and southern regions in any variable of 

morphological characteristics and BMI (body height, body 
weight, waist circumference, hip circumference, waist-to-hip 
ratio, BMI).

Table 2. T-test for differences in morphological characteristics between groups.

Central group Mean±SD Coastal group Mean±SD t p

Body height 145.41±8.02 146.59±7.87 -.721 .473

Body weight 38.19±7.69 39.08±9.02 -.522 .603

Waist Circumference 65.49±7.22 64.87±7.97 .398 .692

Hip Circumference 78.51±7.09 78.42±8.73 .055 .422

Waist-to-Hip Ratio .84±.85 .83±.55 .519 .251

BMI 17.99±3.00 18.04±3.13 -.85 .933

Legend: Mean = Arithmetic mean; SD = Standard deviation; t = t-test value; p = Statistical significance.
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Discussion
This study aimed to examine the influence of two region-

al zones in Montenegro on morphological differences and 
the nutritional status of school girls. The sample was divided 
by regions into two groups, girls from the Central region (n-
55, 10.21±.72 years), and the Coastal region (n-42, 10.33±.59 
years). 27.27% of girls from the Central region are obese com-
pared to 23.81% of obese in the Coastal region. When com-
paring groups by regional zones, it is noticeable that there is 
no significant difference in morphological characteristics and 
body mass index.

There are papers on this topic, but when it comes to com-
paring the results of this study, they should be compared to 
the results of other studies that included a similar sample of 
subjects. And such studies are not many.

The results of girls in the central region approximately cor-
respond to the average values of obese children (27.3%) from 
previous studies (Đorić & Vukićević, 2020; Bjelica et al., 2021; 
Katanic et al., 2021), while the Coastal group had slightly low-
er values (23.8). Certainly, the percentage of obese children in 
both groups of our study was much lower than in the study 
conducted in Serbia on a large sample of ten-year-old children 
(n-344), where even 42% of the respondents were overweight 
(Stamenković, Danković, Stanković, Stojanović, & Paunović, 
2020).

When analyzing the morphological parameters, it is no-
ticeable that the height of our subjects corresponds to the 
height of the subjects from the study (Đorić & Vukićević, 
2020), and is slightly lower compared to children from re-
cent studies (Bjelica et al., 2021; Katanić et al., 2021). In con-
trast, higher values were obtained than in children one year 
younger (Vasiljević, Bjelica, & Gardašević, 2018). When body 
weight is observed, it is in line with previous children of that 
age (Vasiljević et al., 2018; Đorić & Vukićević, 2020; Bjelica 
et al., 2021; Katanić et al., 2021). Also, BMI approximately 
corresponds to the values of children from previous studies 
(Vasiljević et al., 2018; Đorić & Vukićević, 2020; Bjelica et al., 
2021; Katanić et al., 2021). When it comes to the average val-
ues of hip and waist circumference in our research, they ap-
proximately correspond to the values in other studies (Đorić 
& Vukićević, 2020; Bjelica et al., 2021; Katanić et al., 2021). 
In general, it was indicated that the anthropometric values of 
our respondents are in accordance with the values of children 
from these areas.

However, it should be emphasized that there was no sig-

nificant difference between the groups of children from the 
central and coastal regions in any morphological parameter. 
In the previous research (Bjelica et al., 2021) it was shown that 
children from Coastal had higher values in body mass and 
BMI, which was not the case in this research.

The obtained results indicate that every 4th-grade school 
child is overweight. Data variations also exist in relation to dif-
ferent EU countries, so the prevalence of obesity varies from 
13% in Finland, 16% in the Czech Republic, 33% in Greece, 
to 36% in Italy (Cali & Caprio, 2008). So, it is clear that the 
prevalence of obesity in the world is constantly increasing in 
the last 2-3 decades (Lobstein & Frelut, 2003; World Health 
Organization, 2021).

Based on the given information, it can be concluded that 
it is not enough to just point out the problem, it is also nec-
essary to offer a solution. Stankovic, Djordjevic, Hadzovic, 
Djordjevic, & Katanic (2021) based on a systematic review 
indicate that physical activities have a positive effect on obe-
sity in children regardless of the age of the respondents. In 
line with that, other authors point out that physical activity is 
considered a key factor for healthy psycho-physical develop-
ment of children (Dencker & Andersen, 2008; Ortega, Ruiz, 
Castillo, & Sjöström, 2008) and therefore it is necessary to 
promote children’s sports and physical activities. In particu-
lar, the recommendations of Rodriguez-Martinez et al. (2020) 
emphasize that policies and interventions at home, at schools, 
in the community, and through the health system should be 
motivated to support the healthy growth and development of 
children, by improving nutrition and levels of physical activity.

In addition to several limitations that this study has, the 
main one relates to the narrower system of included morpho-
logical variables, as well as to the transversal study. Therefore, 
the proposal for further research is to carry out the treatment 
of physical exercise while examining the morphological and 
nutritional status.

Conclusion
The obtained results indicate that every fourth child is 

overweight. As well as that there is no difference between the 
groups of respondents in relation to the regional division. 
However, due to certain limitations, these results should be 
taken with a grain of salt. However, this does not diminish the 
value of this study, which actually indicated the great impor-
tance of monitoring certain parameters of growth and devel-
opment in children of younger school age.
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