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Abstract 

The aim of the study was to evaluate ethnic differences of nutritional status among the adolescents 

from Republic of North Macedonia. This study included 2386 adolescents (1762 of Macedonian ethnic 

group and 624 of Albanian ethnic group) of both sexes, at the age from 11 to 18 years. Body height and 

weight were measured using standard equipment and measurement technique. Body mass index (BMI) was 

calculated (kg/m2) as anthropometric indicator for evaluating nutritional status in adolescents. We found 

ethnic differences in nutritional status in both male and female adolescents of both Macedonian and 

Albanian ethnic group.  

The percent of underweight adolescents in the first group at the age from 11 to 14 years and in the 

second group at the age from 15 to 18 years was higher in Albanian adolescents in both sexes. On the other 

hand males and females of Macedonian ethnic group were with higher percent with risk of obesity and 

overweight with BMI≥95th percentile. There were statistically significant differences in nutritional status in 

adolescents of both ethnic groups in Republic of North Macedonia and the obtained values in our study are 

recommended to be applied for better understanding of deviations in growth and nutrition in both ethnic 

groups. 
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Introduction 

Distribution of body fat is currently of main interest of researchers and the main changes occur 

during the period of childhood and adolescence. Individual changes are associated with changes in hormone 

levels and metabolic processes in adiposities especially in childhood and adolescent period. The most used 

and validated anthropometric indicator for evaluating nutritional status in children, adolescents and adults 

is body mass index (Quetelet index = weight/height2) [1,2].  

It can be used as an alternative indicator for direct measuring of body fat. It is an easy and simple 

method for early detection of nutritional status in children and adolescents. BMI is sex and age specific and 

it is referred as BMI for age [3].  

Most studies that have evaluated nutritional status of adolescents using BMI, have not considered 

the possibility that the ethnic differences in body fatness may vary according to the BMI level [4]. 

Macedonia is a country in which a heterogeneous population composed of mixture of different religious 

and linguistic affiliations, lives on a small space with limited resources. Albanians are the largest ethnic 

http://en.wikipedia.org/wiki/Albanians
http://en.wikipedia.org/wiki/Minority_group#Racial_or_ethnic_minorities
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minority in the Republic of Macedonia. Of the 2,022,547 citizens of Macedonia, 509,083, or 25.2%, are 

Albanian according to the latest national census in 2002 [5].  

The Albanian population in the country is largely rural with ethnic Albanians forming a majority 

or plurality in only 3 of the country's 34 cities. There have not been enough studies on the health status of 

the Albanian adolescents and there is even less data on their nutritional status, which may be used as a 

guideline for an early detection in health deviations.  

The main objective of our study was to evaluate ethnic differences of nutritional status in 11 to 18-

year-old adolescents, both Macedonian and Albanian.  

 

 

Material and method 

 

Subjects 

Data were obtained from a cross-sectional sample of students of primary and secondary schools 

from three cities in the Republic of North Macedonia, Skopje, Kumanovo and Ohrid. The sample included 

2386 adolescents (1762 of Macedonian ethnic group and 624 of Albanian ethnic group) of both sexes, at 

the age from 11 to 18 years from selected schools and classes. Participants gave their consent for 

participation in the research. In order to avoid errors in the selection of the sample, volunteer students were 

not included. Subjects were grouped according to age and nationality. The total number of subjects was 

divided by age and sex into two groups. The first group of adolescents were at the age from 11 to 14 years, 

and the other group of adolescents were at the age from 15 to 18 years. The University Human Research 

Ethics Committee approved the experimental protocols.  

 

Anthropometry 

The following anthropometric parameters were selected and measured with standard 

anthropometric instruments according to the International Biological Program (IBP): body height (BH) and 

body weight (BW). BMI was calculated as a ratio of body weight and height squared (kg/m2). 

Measurements were made during school hours, not interrupting the lessons. Every adolescent has his/her 

own anthropometric file with the following data: name, gender, date and place of birth, date of examination, 

nationality and measured anthropometric data.  

 

Nutritional status 

 Anthropometric indexes were used for interpretation of the measurements. The following indexes 

recommended by the WHO expert committee were used: height-for-age, weight-for-age and BMI-for-age 

[6,7,8]. The assessment of the value of indexes was done in accordance with the recommended percentile 

charts for the appropriate age group. For the aim of categorization of the BMI values, the following 

percentile cut-off points were used: < 5th percentile for underweight; from the 15th to 85th percentile for 

normal weight; from 85th to 95th percentile for the category of overweight; and above the 95th percentile for 

obese [8]. 

           

Statistics 

The data were analyzed with descriptive statistics presented by measures of central tendency and 

its deviation (arithmetic mean value ± and standard deviation) along with ranges expressed in percentiles. 

Testing of ethnic specific differences was done with independent t-test. Differences for p <0.05 were 

considered to be statistically significant. The statistical package for the social sciences (SPSS 17.0, Inc, 

Chicago, IL) was used for all statistical analysis. 

 

Results 

The study included 2386 adolescents (1762 of Macedonian ethnic group and 624 of Albanian ethnic 

group) of both sexes, at the age from 11 to 18 years. Ethnic differences in nutritional status in male 

adolescents of both Macedonian and Albanian ethnic group are presented in Table 1. In two divided groups 

http://en.wikipedia.org/wiki/Minority_group#Racial_or_ethnic_minorities
http://en.wikipedia.org/wiki/Republic_of_Macedonia


Stojanoska-Bojadzieva B et al; Ethnic differences in nutritional status in adolescents from North Macedonia 

82 

 

of adolescents by age we found statistically significant difference in nutritional status between males of 

both ethnic groups for p<0.05. The percent of underweight male adolescents (with BMI <5-th percentile) in 

the first group at the age from 11 to 14 years was higher in Albanian adolescents 8% than in Macedonian 

ethnic group with only 3.1% underweight adolescents. On the other hand in males of Macedonian ethnic 

group the percent of those with risk of obesity with BMI≥85th to 95th percentile was 12.8% and overweight 

with BMI≥95th percentile was 5.7% which was significantly higher than their Albanian peers. The similar 

results we got in the second group of male adolescents at the age from 15 to 18 years. There was a significant 

differences in underweight adolescents in favor of Albanian ethnic group with much higher percent 9.4% 

compared to their Macedonian peers of whom were underweight only 1.9%, while higher percent of 

adolescents of Macedonian ethnic group were with the risk of obesity and overweight (12.2% and 5.8%) 

compared to Albanian peers with 3.4% and 2.7%. 

Ethnic differences in four categories of nutritional status in female adolescents at the age 11 to 18 

years of both Macedonian and Albanian ethnic group are presented in Table 2.   

The percent of underweight female adolescents (with BMI <5-th percentile) in the first group at the 

age from 11 to 14 years was higher in Albanian adolescents 8.8% than in their Macedonian peers  with only 

2.4% underweight female adolescents. On the other hand in females of Macedonian ethnic group the percent 

of those with risk of obesity with BMI≥85th to 95th percentile was 9.8% and overweight with BMI≥95th 

percentile was 5.2% which was significantly higher than their Albanian peers (6.4% with risk of obesity 

and 2.3% overweight). The similar results we got in the second group of female adolescents at the age from 

15 to 18 years.  

There was a significant difference in underweight adolescents in favor of females of Albanian 

ethnic group with much higher percent 14.9% compared to their Macedonian peers of whom were 

underweight only 1.9%, while higher percent of female adolescents of Macedonian ethnic group were 

overweight (6%) compared to Albanian peers with 3.5%. 

     

Table1. Nutritional status of male adolescents of two ethnic groups, macedonian and albanian, BMI 

classification 

Male 
11 to 14 years 

                                         BMI classification 

 
n  Underweight 

 Normal 

weight 
 Risk of 

obesity  Overweight 

 Macedonian 
 

453 
 

3.1% 
 

78.4% 
 

12.8%* 
 

5.7%* 

Albanian  
 

163 
 

8.0%* 
 

84.7% 
 

4.9% 
 

2.5% 

Male 
11 to 14 years 

 
n  Underweight 

 Normal 

weight 
 Risk of 

obesity  Overweight 

 Macedonian 
 

469 
 

1.9% 
 

80.2% 
 

12.2%* 
 

5.8%* 

Albanian  
 

149 
 

9.4%* 
 

84.6% 
 

3.4% 
 

2.7% 
*p<0,05 

 

 

 

 

 

 

 

 

 



Stojanoska-Bojadzieva B et al; Ethnic differences in nutritional status in adolescents from North Macedonia 

83 

 

Table 2. Nutritional status of female adolescents of two ethnic groups, macedonian and albanian, BMI 

classification 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

*p<0,05 

  

Disscusion 

             Ethnicity has an influence on the state of nutrition in adolescence, due to different eating habits, 

different socioeconomic conditions, genetic factors and other factors that differ in different ethnic groups. 

In order to implement more effective strategies, a better understanding of the morphological characteristics 

and body composition in different ethnic groups is essential [9,10,11].  

Pheasant suggests that variations in body dimensions in different groups occur in relation to body size and 

body proportions [12].  

 Most often, ethnic differences exist in basic anthropometric parameters, body height and mass 

[13]. Macedonia is a country with a heterogeneous population, made up of members of different religions, 

who live in a small area. The Albanian population is predominantly rural, and the ethnic Albanians are in 

the largest majority in only 3 of the 34 cities in the country. There are not many studies on the health status 

of Albanian adolescents and even less data on the state of nutrition, which can provide important data and 

be a direction for early detection of health deviations. 

 In the majority of studies that evaluated nutritional status according to BMI percentile values, 

they did not predict the possibility of ethnic differences in obesity varying according to BMI values [14].  

 In the study of  Biljana  Bojadzieva Stojanoska, statistically significant differences were found 

between the two examined groups, female adolescents aged 13 to 17, of Macedonian and Albanian 

nationality, in favor of females of Macedonian nationality for the body mass at the age of 13 and 14 years 

old and for BMI at age 14 [15].  

  In his own study, McMurray RG and collaborators will examine the influence of physical 

activity, sitting in front of the TV, playing video games, SES and ethnicity on BMI in adolescents aged 10 

to 16 years, African Americans and Caucasians. According to their data, there are differences in obesity 

between the two ethnic groups: African Americans are in a larger percentage overweight compared to 

whites, although they are more active in terms of physical activity. But if it is taken into account that African 

Americans mostly come from families with low SES, unlike Caucasians, this may be the reason for the 

differences in obesity between the two ethnic groups [16].  

 Harding S. and colleagues in their study and students from several different ethnic groups 

(whites, blacks, Pakistanis, Indians) aged 11 to 13, who live in London, examined the differences in relation 

to overweight in adolescents from different ethnic groups and the influence of lifestyle on adolescents and 

their parents. In relation to eating habits, adolescents who are of the white race have better quality nutrition 

and more frequent meals in relation to other ethnic minorities. Black Caribbean and African female 

adolescents are overweight compared to the white race. The conclusion of this study is that there are 

Female 
11 to 14 years 

                                      BMI classification 

 
n  Underweight 

 Normal 

weight 
 Risk of 

obesity  Overweight 

 Macedonian 
 

420 
 

2.4% 
 

82.6% 
 

9.8%* 
 

5.2%* 

Albanian  
 

171 
 

8.8%* 
 

82.5% 
 

6.4% 
 

2.3% 

Female 
11 to 14 years 

 
n  Underweight 

 Normal 

weight 
 Risk of 

obesity  Overweight 

 Macedonian 
 

420 
 

1.9% 
 

83.3% 
 

8.8% 
 

6.0%* 

Albanian  
 

141 
 

14.9%* 
 

73.0% 
 

8.5% 
 

3.5% 
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differences in nutrition in different ethnic groups, but the parents also have such a great influence. 

Therefore, differences in obesity in adolescents should not be based only on ethnicity, while interventions 

should be aimed more at proper education of adolescents and their families in relation to healthy eating 

habits [17]. 

  In our study, statistically significant differences were registered between male adolescents from 

the two ethnic groups aged 11 to 18 years. The percentage of obese males and females is higher in Albanian 

respondents than in Macedonian adolescents who are at risk for obesity and overweight. 

 

Conclusion 

             Obesity is no longer a problem for our Macedonian youth, but the number of adolescents at risk of 

obesity has increased. The measures that should be taken are related to the education of young people and 

their families for a healthy lifestyle with a healthy diet, fresh food and vegetables and more physical activity, 

and a less sedentary lifestyle Life. It should be noted that BMI is a useful method in pediatric clinical 

practice to determine the percentage and to recognize deviations in the state of nutrition in children and 

adolescents, undernutrition or overweight, but it is not the only method in establishing a diagnosis. In other 

words, other clinical studies are needed to approach eventual interventions. 
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