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BODY GROWTH, DEVELOPMENT AND NUTRITIONAL STATUES OF 

PUBERTY CHILDREN IN URBAN AND RURAL AREAS OF 
PODGORICA AND BERANE IN MONTENEGRO 

 
SUMMARY  

The puberty represents one of the most critical children and adolescents  
growth and development period, when considerable differences between age and 
sex may be observed. The aim of this paper was to determine body height, body 
mass, menarche and nutritional status in children aged 13 and 14 in Podgorica 
(urban area) and Berane (the rural area around Berane). This overview study, 
according to International Biology Program (IBP) instructions, was performed in 
2018 in elementary schools in Podgorica and Berane, and includes children aged 
13 and 14. In Podgorica, 216 students underwent analysis, while 214 of them 
underwent analysis in Berane. Boys from Podgorica had a slightly higher average 
body height, body weight and body mass index (BMI) in examined years 
compared to boys from Berane, but there was no statistical significance. Girls 
aged 14 years from Podgorica are slightly higher average body height and BMI 
and statistically significant (p <0.05) higher mean body weight compared to girls 
from Berane. An analysis of the nutritional status of children aged 13 and 14 in 
Podgorica and Berane shows that the highest percentage of boys (68.5% from 
Podgorica and 68.4% from Berane) and girls (75.7% from Podgorica and 74% 
from Berane) are in the category of normal weight. Girls in Podgorica have a 
menarche with 12.15 ± 0.84 and girls in Berane with 12.51 ± 0.68 years, which is 
a statistically significant difference (p=0.03). The girls in Podgorica have been 
puberty earlier than their peers in Berane. Higher obesity rate in girls in urban 
areas, leads to a conclusion that the attention should be particularly directed 
towards the diet and origin of food, especially in child development period.  
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INTRODUCTION 
Growth and development represent the basic parameters of children age, 

that develop according to genetically determined rules and under the influence of 
the environment. The processes are mutually conditioned, and defined by the 
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changes in body height, weight, proportions and body form, as well as 
physiological functions. The most critical period during these processes is 
definitely the puberty, when most significant changes in growth and development 
occur, as well as the most significant differences in sexual maturity. The puberty 
is connected to the increased growth, fat weight and obesity. The most reliable 
indicator of the puberty in girls is the menarche. Monitoring growth and 
development of children and adolescents is based on the evaluation of 
morphological parameters that enable the comparison of populations living in 
different external conditions, as well as different periods. Since parameters are 
changeable both in terms of time and space, it is significant to ensure their 
constant evaluation. Body height is one of the significant indicators of growth 
and nutritional status at children. Another, but not less important 
anthropometrical parameter is body weight, especially its relation to the age. 
Deviations in this relation indicate disorder in nutritional condition.   Body 
weight is a basic parameter of the level and pace of bodily development, however 
it is considered a so – called dynamic – changeable dimension, being subject to 
influence of the environment and may demonstrate huge variations, even within a 
day (Vujmilović, 2012). Even though the body weight is closely connected to 
physical and motor development, significantly more stable indicator of growth 
and development is body height (Podstawski and Borysawski, 2012). It is evident 
that the development of standard as well as irregular nutrition cause greater 
occurrence of obesity – modern day epidemic. Obese children and adolescents 
have greater chances of being obese as adults (Wang and Lobstein, 2006). Often 
the literature connects increased body weight with reduced motor skills 
connected to physical activities (Delaš et al. 2008). Children who are obese or 
have increased body weight are more prone to reduced physical activity, or this 
reduced physical activity is the cause of increased body weight (Planišec and 
Matejek, 2004). Therefore, anthropometric parameters are also significant in 
evaluating motor abilities with children (Ceylan et al. 2014).  

In 2014, World Health Organization (WHO) adopted a Global Strategy on 
Diet, Physical Activity and Health, with its primary aim of enhancing the health 
with proper diet and physical activity. Having in mind a modern lifestyle, with 
inadequate nutrition and little physical activity, along with genetics, a lot 
attention has been recently paid to the increase of BMI, hence this body index 
has been included in all the research related to evaluation of children and 
adolescents’ development. Nowadays, obesity is considered to occur as a 
consequence of several factors – genetic traits, phycological, sociological (Tatar, 
2014).  

Different locations were not chosen randomly, but with an intention to 
determine potential differences in the level of physical development based on 
morphological characteristics of the examinees, having regard to differences in 
geographical, climate – wise, nutritional, socio – economic terms, and many 
more. There are numerous studies concerned with ecological and other 
characteristics of specific regions of Montenegro. Numerous researchers have 
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done studies on organic food production, autochthonous species and other 
characteristics of rural, northern region of Montenegro (Mirecki, 2011; Tesovic 
et al. 2012; Bozovic and Jacimovic, 2012; Sebek, 2013). All of these studies, 
might help understand potential developmental and morphological differences of 
the children in urban compared to rural areas. 

The aim of this paper was to determine body height, body mass, menarche 
and nutritional status in children aged 13 and 14 in urban and rural areas in 
Montenegro. 

 
MATERIAL AND METHODS 

A sample of this cross – sectional study consist of students aged 13 and  
14, with 216 (105 boys and 111 girls) examined in Podgorica, and 214 students 
(114 boys and 100 girls) examined in Berane. The survey was conducted in 
September 2016 by means of a random test sample, covering elementary schools 
students in Podgorica, and elementary schools students from the rural area 
around Berane. 

Podgorica is an administrative center, the capital and the biggest town 
located in southern part of the Republic, with 44,5m altitude. It has 
Mediterranean climate with a considerable influence of the adjacent sea, with 
extremely hot summers where temperatures during July and August exceed 40 
degrees Celsius. Most recent census recorded around 250 000 population. On the 
other hand, Berane is a town located on the north – east of Montenegro, with 703 
m altitude, having moderate continental climate with strong impact of mountain 
climate. Average annual temperature of Berane is 9, 4C°. 2003 Census recorded 
population of 11 776. Municipality of Berane accounts for one of the poorest 
municipalities in Montenegro. Different locations were not chosen randomly, but 
with an intention to determine potential differences in the level of physical 
development based on morphological characteristics of the examinees, having 
regard to differences in geographical, climate – wise, socio – economic terms, 
and many more.  

Decimal ages on the date of the survey and date of birth have been 
calculated for each examinee. Data for the menarche have been taken via status 
quo method, while the age of the occurrence of menarche with girls has been 
calculated from the date of birth and the date of the occurrence of menarche. 
Standard anthropological instruments have been used to calculate body height 
and body weight. Body height has been calculated by means of an anthropometer 
with the precision of 0.1 cm. Body weight has been calculated by means of a 
digital scale with the precision of 0.1 kg. In order to evaluate the nutritional 
status, BMI has been calculated as a ratio between body weight in kilograms and 
body height in square meters for age and sex. Percentile values for BMI have 
also been calculated, based on which the evaluation of the nutritional condition in 
children was performed, as recommended by NHANES I (Must et al. 1991), 
according to which: BMI <P5 are under malnourished: from P5 to P15 are 
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moderately malnourished; from P15 to P85 normally nourished; P85 to P95 - 
moderately obese (overweight), while obese are those with >P95. 

Difference between average values (body height, body weight and BMI) of 
the students from surveyed locations, as well as sexual differences have been 
tested by independent t-test.  

This survey has been conducted in line with Helsinki Declaration with the 
consent of all parents, school principals and the Dean of the Faculty of Science 
and Mathematics. This survey was approved in advance by the College of 
Natural Sciences and Mathematics and all the directors of elementary schools in 
Podgorica and Berane. Each participant voluntarily provided written informed 
consent before participating. 
 

RESULTS  
Average values of height, weight and BMI of boys from Podgorica and 

Berane and total sample by age are shown in Table 1. 
 

Table 1. Average values of height, weight and BMI of boys from Podgorica and Berane 

 Age 
(years) 

Podgorica  Berane  Total  
  N Mean SD   N Mean SD   N Mean SD p value‡ 

Height 
(cm) 

13 52 170.86 8.02  55 168.49 8.90  107 169.68 8.46 0.32 
14 53 173.36 8.09  59 171.17 9.53  112 172.27 8.81 0.39 

Weight 
(kg) 

13 52 62.32 11.71  55 57.51 10.5  107 59.92 11.11 0.12 
14 53 63.59 11.66  59 60.52 13.04  112 62.06 12.35 0.39 

BMI  
(kg/m2) 

13 52 21.26 3.29  55 20.19 3.13  107 20.73 3.21 0.23 
14 53 21.14 3.50   59 20.52 3.41   112 20.83 3.46 0.53 

 ‡ t-test independent ; N-number; SD-standard deviation; BMI-body mass index 
 
The height of the boy's increased with an average of 169.68 ± 8.46 to 

172.27 ± 8.81 cm and was higher in both boys in Podgorica. Body weight also 
increased with age and amounted to 59.92 ± 11.11 kg in 13 years and 62.06 ± 
12.35 kg in 14 years. Boys from Podgorica are larger body masses in both 
examined years than boys from Berane. Average BMI values are similar in both 
examined years (20.73 ± 3.21 kg / m2 in 13 years and 20.83 ± 3.46 kg / m2 in 14 
years) and are higher in boyfriends from Podgorica (Table 1). 

Average values of height, weight and BMI of girls from Podgorica and 
Berane and total sample by age are shown in Table 2. 

In girls in the overall sample, the height of the body is approximately the 
same in the examined ages (165.16 ± 6.31 cm in 13 years and 165.62 ± 6.86 cm 
in 14 years), while the average body weight values (58.55 ± 9.68 kg in 13 years 
and 55.01 ± 8.46 kg in 14 years) and BMI (21.45 ± 3.27 kg / m2 in 13 years and 
20.03 ± 2.63 kg / m2 in 14 years) decreased. Girls aged 13 years from Berane 
had higher average body height, body weight and BMI. 
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Table 2. Average values of height, weight and BMI of girls from Podgorica and Berane 

 Age 
(years) 

Podgorica  Berane  Total  
  N Mean SD   N Mean SD   N Mean SD p value‡ 

Height 
 (cm) 

13 55 164.36 5.53  49 165.95 7.08  104 165.16 6.31 0.34 
14 59 166.65 7.68  51 164.58 6.03  107 165.62 6.86 0.33 

Weight 
 (kg) 

13 55 56.79 8.00  49 60.31 11.35  104 58.55 9.68 0.17 
14 59 57.94 8.40  51 52.08 8.52  107 55.01 8.46   0.03* 

BMI  
(kg/m2) 

13 55 20.98 2.67  49 21.91 3.87  104 21.45 3.27 0.28 
14 59 20.82 2.49   51 19.24 2.77   107 20.03 2.63 0.06 

‡ t-test independent ; N-number; SD-standard deviation; BMI-body mass index;  *p<0.05 
 

Girls aged 14 years from Podgorica are slightly higher average body height 
and BMI and statistically significant (p <0.05) higher mean body weight 
compared to girls from Berane (Table 2). 

The results presented in Tables 1. and Tables 2., which relate to gender 
differences, showed that boys from Podgorica in both examined years were of 
higher values of all tested parameters compared to girls, while girls from Berane 
age 13 had a higher body mass and BMI in relation to boys. 

The results of the t-test of independence showed statistically significantly 
higher body height and body mass in 13-year-old boys from Podgorica (p <0.05) 
and 14-year-old boys from Berane (p <0.01) compared to girls. There were no 
significant gender differences in BMI. 

Table 3. presents the nutritive status of boys and girls from Podgorica and 
Berane.  

 
Table 3. Nutritive status of boys and girls from Podgorica and Berane % (N) 

 Podgorica Berane 

 Boys (105) Girls (111) Boys (114) Girls (100) 
Underweight 4.8% (5) 3.6%(4) 7%(8) 8%(8) 
Moderate underweight 12.4%(13) 6.3%(7) 14.9%(17) 9%(9) 
Normal 68.5% (72) 75.7%(84) 68.4%(78) 74%(74) 
Overweight 9.5%(10) 10.8%(12) 5.3%(6) 6%(6) 
Obesity 4.8%(5) 3.6%(4) 4.3%(5) 5%(5) 

 
An analysis of the nutritional status of children aged 13 and 14 in 

Podgorica and Berane shows that the highest percentage of boys (68.5% from 
Podgorica and 68.4% from Berane) and girls (75.7% from Podgorica and 74% 
from Berane) are in the category of normal weight. A higher percentage of boys 
(9.5%) and girls (10.8%) in Podgorica had an overweight compared to boys 
(5.3%) and girls (6%) in Berane. A slightly higher percentage of obese boys 
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(4.8% compared to 4.3%) was observed in Podgorica, and girls (5% compared to 
3.6%) in Berane. Fewer and moderately malnourished boys and girls were more 
in Berane than in Podgorica (Table 3). 

Present menarche mean of girls from Podgorica and Berane were 12.15 ± 
0.84  and 12.51 ± 0.68 years, respectively, p = 0.03, so it this parameter was 
significantly higher in group from Berane. Menarche medians for female subjects 
aged 13 and 14 in Podgorica and Berane were 12.00 ± 0.12 and 13.00 ± 0.10 
years respectively (Table 4).  

 
Table 4.  Menarche of girls from Podgorica and Berane (N=180)  

 
 Podgorica        
(N=93) 

Berane  
(N=87) p value‡ 

Mean  ± SD  (years) 12.15 ± 0.84 12.51 ± 0.68 0.03* 
Median (years) 12.00 13.00  
Standard error (years) 0.12 0.10  

‡ t-test independent, SD- standard deviation; *p<0.05 
 

DISCUSION 
Mean values of height, body weight and BMI in boys from Podgorica are 

higher if compared in same parameters with peers in Berane, however 
statistically significant differences have not been proven. At girls, only in the age 
of 14 in relation to body weight the values are slightly higher in Podgorica, with 
significance (166.65±7.68 cm compared to 164.58±6.03 cm, p=0.33). Similar 
ratio of parameters was achieved in the analysis related to comparison of puberty 
population in Pljevlja and Podgorica (Scepanovic, 2001), for both sexes.  

Results of the survey performed recently in Nikšić within fourteen – year 
old children compared to their peers in European countries, indicated that 
examinees in Montenegro have higher values in all three parameters when 
compared to Belgium, Spain, Slovakia, Lithuania, Estonia and Albania 
(Radulovic and Krivokapic, 2013). Mean values of the examined parameters with 
boys in Podgorica and Berane are higher than the same ones in Nikšić, which is 
not the case with girls from Berane. Results achieved indicate the need for further 
research of the children living in different regions, and for the research of the 
impact the environment, along with all its characteristics, has on children growth 
and development.  

The analysis of the results achieved through anthropometrical 
measurements indicates that boys from Podgorica and Berane, in terms of weight 
and body height, as well as BMI, go ahead of the girls in both regions, which is 
expected for this age. Based on different research (Ivanović, 1996; Rakic, 2009; 
Bozic-Krstic et al. 2004), it has been known that boys of 13 and 14 years exceed 
girls in terms of height, as well as other parameters, which has been confirmed in 
these surveys as well.  

Additionally, based on BMI values and the level of nutrition it can be 
concluded that majority of children are normally nourished. Overweight has been 
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detected in 9.5% boys and 10.8% girls in Podgorica, slightly higher than the case 
with Berane (5.3% boys and 6% girls). On the other hand, there are more 
malnourished boys and girls in Berane. Comparing the total obesity of surveyed 
population (14.30% boys and 14.40% girls in Podgorica, and 9.6% boys and 11% 
girls in Berane) with the surveys in the neighborhood (Mirilov and Mirosavljev, 
2004) it may be stated that children in Berane feature less percentage of total 
obesity, while Podgorica population almost fits the recent research in Novi Sad, 
where the frequency of complete obesity according to BMI is 14.20% in boys 
and 12.60% in girls. If the fact that in recent years the tendency for increased 
obesity and overweight in Europe for ages 13 to 17 reached 15% both in boys 
and girls (Lobstein, et al. 2004), it is clear that such a trend is being present in our 
population, with a somewhat more favorable situation in Berane. The results 
definitely indicate an increased level of obese children in developed and bigger 
cities, which may be connected to earlier puberty. Results of numerous research 
also showed that the time of menarche is considerably connected to obesity 
(Salces et al. 2001; Laska-Mierzejewska, 1996; Rao et al. 1998, Scepanovic, 
2013; Rakic, 2009). 

Fat mass is being increased especially in girls, since body fat represents a 
significant energy deposit, which is need for normal function of female gonads 
(Phillips et al. 2003). 

Also, postmenarchal girls are characterized by an increased fat weight 
(Rakic et al. 2013). That can explain the results obtained in this paper, where 
girls who are more obese from Podgorica get their menarche prior to the girls 
from Berane. The results show that Podgorica girls get their menarche at the age 
of 12.15 ± 0.84, with medians 12.00 ± 0.12 and in Berane 12.51 ± 0.68, with 
medians 13.00 ±  0.10, which has proven as statistically considerable difference. 
Monitoring of sexual development of primary – school girls in the region showed 
that the menarche in Vršac and other bigger towns in Vojvodina is obtained with 
12.51 age on average, and medians is 12.50 age (Rakic, 2009), which is 
approximate to the values obtained within this paper. On the other hand, girls 
from Niš are characterized by later maturity, because the data say medians is 
13.66 age (Cvetković et al. 2012).  

However, recent studies in different European countries show different 
results. Therefore, girls from Podgorica mature earlier than girls from Turkey 
(Ekerbicer et al. 2007) and the Netherlands (Mul et al. 2001), and insignificantly 
later than girls from Greece (Papafimitriou et al. 2008) and Portugal (Padez and 
Rocha, 2003).  

It is believed that better life conditions cause a better starting point for 
sexual development of girls. Parameters taken in consideration are nutrition, 
genes, but mother’s education as well. Numerous studies deal with the issue of 
puberty onset in relation to life and environment conditions (Cole, 2000; 2003, 
Cukic; Hurbo 2008; Pavlica et al. 2012), which supports the statement that there 
are many different factors that condition growth and development of puberty 
population in different manners. 
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CONCLUSIONS 
Compared populations of children aged 13 and 14 in urban and rural areas 

do not statistically differ in terms of body height, body weight and BMI, except  
in girls from Podgorica aged 14 in terms of body weight when compared to their 
peers in Berane. Additionally, girls in Podgorica mature in sexual terms earlier.  

Results obtain indicate the need for further research of the children living 
in different regions, in order to achieve better insight into the changes of 
morphological parameters, especially indicators of sexual development.  

Higher obesity rate in girls in urban areas, leads to a conclusion that the 
attention should be particularly directed towards the diet and origin of food, 
especially in child development period. 
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