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ABSTRACT:

Purpose: To study the body weight and height of adoles-
cents and to compare them with gender and age standards. All the
children are from the Plovdiv region.

Material and methods: About 185 children from three dif-
ferent ethnic groups have been studied. It also hase been devel-
oped and used specifically for this purpose an author’s question-
naire for students, which contains open, closed, and mixed ques-
tions. Have been used descriptive statistics for quantitative (mean
+ SD) and qualitative (percentage = SEp) variables, also T-test for
proving statistically significant differences between two independ-
ent samples. A p-value < 0.05 had been considered statistically sig-
nificant for all tests. For the statistical processing, we have used
the data analysis software IBM SPSS Statistics v. 25.

Results: The study was conducted in the Plovdiv district
in the period of May 2019 - July 2019. The subject of the study
has been 185 adolescents from different ethnic groups. The logi-
cal units of the study were schools in Plovdiv and the village of
Karadzhovo, which is part of the Plovdiv municipality. The gen-
der distribution is 101 (56.6%) boys and 84 (45.4%) girls. The
study covered mainly 96 Bulgarian children (51.89% =+ 3.67), fol-
lowed by 30 Turkish (16.22% + 2.71) and 59 Roma origin (31.89%
+ 3.43). The group of adolescents has been included students aged
11 — 15 years old. In the group of 11-year-olds, 61 (32.97%) Bul-
garian children usually play sports out of school, followed by 29
(15.67%) Roma and 16 (8.65%) Turkish children. We have proved
statistically significant differences between mean weight, measured
in our sample compared to the population standard for the age of
11 years old boys (n=28, 45.84+13.42 kg vs n=134, 39.74+7.15
kg; t-test=2.34, p=0.026) and girls (n=35, 45.49+10.46 kg vs
n=135, 41.60+9.03 kg; t-test=2.24, p=0.029), respectively. The
height measured for both genders in this age group had not been
statistically significantly different compared to the standard. No
other differences between sample point estimates and population
standard had been obtained by age groups and gender.

Conclusion: For the age of 11-12 years old children, higher
body weight had been found in the Bulgarian boys. The girls with
the average highest values had been of Turkish origin.

Keywords: adolescents, height, body weight, gender,
ethnicities.
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INTRODUCTION:

Human physical development is a complex and
compound concept. It is a set of morphological and func-
tional features of the organism, characterizing those aspects
of the shape and structure of the human body, which deter-
mine certain physical and motor qualities, which are related
to physical capacity and human health. Physical develop-
ment can be seen as a dynamically changing state from
birth to death. It is a complex of morpho-functional traits
for the level of biological development, determined geneti-
cally and by environmental factors [1].

Little is known about physical activity, sedentary
lifestyles, and different behaviors of adolescents related to
health risks [2, 3]. Physical development is a vital bio-so-
cial process that is characterized by rapid growth and de-
velopment of all parts of the body, organs, and systems for
the age of 0-15 years [4]. Growth is a complex dynamic
process [5]. Physical culture and sports are preventive
means to maintain and strengthen human health. Life ex-
perience shows that they help to comprehensively solve the
problems related to improving the health status of the
population [6].

During growth, the morphofunctional unity of the
organism is the basis for the regular interconnected and in-
terdependent processes of growth, development, physical
and functional maturation. During growth, anthropometric
data are the main source for assessing the correspondence
between them and the current standards for healthy physi-
cal development at different ages [7].

In recent years, not only in Bulgaria but also in Eu-
rope and in the world in general, there has been an increase
of interest in ethnic communities and in particular in their
number, demographic development, spatial mobility, and
territorial location. In our country, this interest can be said
to be the greatest in relation to the Roma ethnic group.
There are large discrepancies between the number of Romas
reported in the official censuses and scientific, empirical
research in this direction. Although the Roma ethnic group
in Bulgaria is the second largest after the Turkish, there
have been very few studies among this ethnic group [8].
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PURPOSE:

To study the body weight and height of adolescents
and to compare them with gender and age standards. All
the children are from the Plovdiv region.

MATERIAL AND METHODS:

About 185 children from three different ethnic
groups have been studied. Also have been developed and
used specifically for this purpose as an author’s question-
naire for students, which contains open, closed, and mixed
questions. Have been used descriptive statistics for quan-
titative (mean+SD) and qualitative (persentage+SEp) vari-
ables, also a T-test for proving statistically significant dif-
ferences between two independent samples. A p-value/ </
0.05 had been considered statistically significant for all

Fig. 1. Distribution of respondents by ethnicity

tests. For the statistical processing, we have used the data
analysis software IBM SPSS Statistics v. 25

RESULTS:

The study was conducted in the Plovdiv district in
the period of May 2019 - July 2019. The subject of the
study has been 185 adolescents from different ethnic
groups. The logical units of the study were schools in
Plovdiv and the village of Karadzhovo, which is part of
the Plovdiv municipality. The gender distribution is 101
(56.6%) boys and 84 (45.4%) girls. The study covered
mainly 96 Bulgarian children (51.89% =+ 3.67), followed
by 30 Turkish (16.22% + 2.71) and 59 Roma origin
(31.89% + 3.43) (fig. 1).
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The group of adolescents has been included students
aged 11 - 15 years old. At the time of the measurements,
there had been children who were 15 years old. In the
group of 11-year-olds, 61 (32.97%) Bulgarian children usu-
ally play sports out of school, followed by 29 (15.67%)
Roma and 16 (8.65%) Turkish children.

Anthropometry is a method of studying physical de-
velopment by measuring the human body. An obligatory
condition for the correctness of anthropometric measure-
ments is that they are performed according to a certain
standardized methodology and with accurate and correct
equipment [1, 9].

Table 1. Mean values
and ethnicity

Height

Height is the main and most important evaluative
anthropometric indicator for a person’s physical develop-
ment throughout his life. Its importance is greatest during
growth because by correlating the dimensions of the other
main anthropometric features to its dimensions, it is deter-
mined to what extent the respective harmonious body’s pro-
portionality and commensurability have been achieved
during the different ages.

Measurement of height is in centimeters. It has been
performed with a standard height meter or anthropometer
with an accuracy of 0.5 centimeters.

Tables 1 and 2 show the mean values of the indi-
cator and the standard deviation by age, sex and ethnicity
obtained from the present study.

for the indicator “ Height” obtained from the present study in boys represented by age

Boys - Bulgarian
Age n mean min max SEM SD v
11 13 151.77 140 164 2.268 8.177 66.859
12 20 155.05 140 175 2.149 9.611 92.366
13 7 165.71 150 172 2.809 7.432 55.238
14 12 169.25 152 186 2.926 10.137 102.750
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Boys - Turkish
Age n mean min max SEM SD \%
11 3 149.33 145 155 2.963 5.132 26.333
12 9 147.89 128 165 4.414 13.242 175.361
13 3 150.33 138 165 7.881 13.650 186.333
14 1 150.00 150 150

Boys - Roma
Age n mean min max SEM SD \%
11 12 143.67 128 160 3.232 11.195 125.333
12 9 148.33 136 175 4.549 13.647 186.250
13 5 165.80 160 172 2.131 4.764 22.700
14 2 161.50 150 173 11.500 16.263 264.500
15 4 164.25 150 175 5.452 10.905 118.917

Table 2. Mean values for the indicator *“ Height” obtained from the present study in girls represented by age and

ethnicity
Girls - Bulgarian
Age n mean min max SEM SD \%
11 18 150.28 140 174 1.975 8.379 70.212
12 12 155.00 138 165 2.594 8.985 80.727
13 8 164.75 159 170 1.346 3.808 14.500
14 1 160.00 160 160
15 5 165.60 158 170 2.064 4.615 21.300
Girls - Turkish
Age n mean min max SEM SD v
11 9 147.11 128 166 4.012 12.036 144.861
12 3 144.00 140 150 3.055 5.292 28.000
13 1 166.00 166 166
14 1 145.00 145 145
Girls - Roma
Age n mean min max SEM SD v
11 8 145.25 139 165 2914 8.242 67.929
12 10 151.00 135 160 2.753 8.705 75.778
13 5 151.40 140 170 6.112 13.667 186.800
14 3 152.00 145 164 6.028 10.440 109.000
Body weight type, which is a generalizing characteristic of physical de-

After growth, body weight is the second main char-
acteristic for determining the specifics of a person’s physi-
cal development during growth. Body weight data are the
basis on which they have been determined anthropo-
metrically: body composition; the type of bodily nutri-
tional status and deviations from the norms for it; somato-
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velopment, etc. In (Tables 3 and 4) are reflected the data
obtained from the measurement of body weight by age, sex
and ethnicity.

Measurement of body weight is in kilograms. It is
made with a calibrated electronic scale with an accuracy
of 50 grams.
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Table 3. Mean values for the indicator “Body weight” obtained from the present study in boys represented by
age and ethnicity

Boys - Bulgarian

Age n mean min max SEM SD v
11 13 49.308 33.0 79.0 3.9813 14.3549 206.064
12 20 47.850 29.0 70.0 2.3734 10.6142 112.661
13 7 56.000 34.0 76.0 5.8105 15.3731 236.333
14 12 59.417 42.0 85.0 3.2414 11.2287 126.083
Boys - Turkish
Age n mean min max SEM SD v
11 3 42.333 27.0 68.0 12.9142 22.3681 500.333
12 9 43.944 32.0 60.0 3.6747 11.0240 121.528
13 3 40.500 29.0 54.0 7.2858 12.6194 159.250
14 1 41.000 41.0 41.0
Boys - Roma
Age n mean min max SEM SD v
11 12 42.958 28.5 60.0 2.8792 9.9737 99.475
12 9 46.722 32.0 80.0 4.8384 14.5153 210.694
13 5 56.500 50.0 66.5 3.1544 7.0534 49.750
14 2 45.750 37.5 54.0 8.2500 11.6673 136.125
15 4 64.625 50.0 92.5 9.5162 19.0323 362.229

Table 4. Mean values for the indicator
age and ethnicity

“Body weight” obtained from the present study in girls represented by

Girls - Bulgarian

Age n mean min max SEM SD v
11 18 42.444 30.0 61.0 2.0883 8.8598 78.497
12 12 49.750 38.0 71.0 2.6547 9.1961 84.568
13 8 55.000 47.0 66.0 2.2599 6.3920 40.857
14 1 56.000 56.0 56.0
15 5 53.600 45.0 58.0 2.2935 5.1284 26.300
Girls - Turkish
Age n mean min max SEM SD v
11 9 49.556 32.0 76.0 4.1936 12.5808 158.278
12 3 48.667 48.0 49.0 0.3333 0.5774 0.333
13 1 78.000 78.0 78.0
14 1 46.000 46.0 46.0
Girls - Roma
Age n mean min max SEM SD v
11 47.750 39.0 72.0 3.6972 10.4574 109.357
12 10 48.650 37.0 63.0 2.4072 7.6123 57.947
13 5 58.100 37.0 116.0 14.8496 33.2047 1102.550
14 44.500 37.5 50.0 3.6856 6.3836 40.750
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The Bulgarian boys (mean 49,308) have the largest
body weight among the 11-year-olds, and the girls are of
Turkish origin (mean 49,556). Among the 12-year-olds with
the average highest values are again the Bulgarian chil-
dren, as for the boys it is (mean 47,850), and for the girls
(mean 49,750). For 13-year-old boys, Bulgarians (mean
56,000) and Roma (mean 56,500) have approximately the
same average values. The 13-year-old girls with the high-
est body weight are Roma (mean 58,100).

After measuring the indicators of height and body
weight, the BMI of the respondents was calculated. To cal-
culate the Body mass index (BMI) is used recommended
by the World Health Organization: BMI = weight (kg) /
height (m) 2. The index is calculated after results obtained
from height and body weight [9, 10, 11, 12].

Body Mass Index (BMI)

Until recently, a unified, generally accepted by ex-
perts indicator for assessing the body’s nutritional status
in epidemiological studies during childhood and adoles-
cence has not yet been found. Different formulas were in-
troduced and used to determine the ideal weight, weight-
for-height, weight-for-age, and so on. The information ca-

pabilities of all these indicators were far from the require-
ments for an objective and comparable comparative assess-
ment of the epidemiology of underweight and overweight
during growth, including weight loss and obesity. No ap-
proach has been established and unified for setting the limit
values for the categorization of bodily nutritional status.
Different researchers had been used different mathematical
approaches, such as: percentile method, Z - score, standard
deviation (SD) method, etc. At the present stage of the de-
velopment of biomedical science, this problem had found
a satisfactory solution in grown individuals. The Body
Mass Index (BMI) was introduced as an evaluation crite-
rion for determining body nutritional status in adulthood.
This index is a kind of integral characteristic that gives in-
formation about the amount of body weight distributed per
unit of height [7].

Experts from the International Obesity Task Force
(IOTF) and the WHO, respectively, believe that BMI is an
internationally accepted criterion for assessing the nutri-
tional status of adolescents [7, 13].

Tables 5 and 6 present the obtained average values
for BMI distributed by age, sex and ethnicity.

Table 5. Mean values for the “BMI” indicator obtained from the present study in boys represented by age and ethnicity

Boys - Bulgarian
Age n mean min max SEM SD v
11 13 21.1929 16.01 29.37 1.34505 4.84966 23.519
12 20 19.7142 14.80 26.56 0.66139 2.95783 8.749
13 7 20.1697 14.19 25.69 1.68574 4.46006 19.892
14 12 20.8164 14.53 29.41 1.17375 4.06599 16.532
Boys - Turkish
Age n mean min max SEM SD v
11 3 18.5850 12.84 28.30 4.88615 8.46306 71.623
12 9 20.0237 16.44 30.61 1.43785 4.31354 18.607
13 3 17.5464 15.23 19.83 1.32996 2.30356 5.306
14 1 18.2222 18.22 18.22
Boys - Roma
Age n mean min max SEM SD v
11 12 20.7644 12.67 28.54 1.15387 3.99713 15.977
12 9 21.4740 16.33 40.82 2.52579 7.57736 57.416
13 5 20.7056 16.90 25.98 1.67648 3.74872 14.053
14 2 17.3547 16.67 18.04 0.68802 0.97300 0.947
15 4 23.8443 18.29 32.01 2.90289 5.80579 33.707

Table 6. Mean values for the “BMI” indicator obtained from the present study for girls represented by age and ethnicity

Girls - Bulgarian
Age n mean min max SEM SD v
11 18 18.6994 14.67 25.10 0.71783 3.04552 9.275
12 12 20.7615 15.82 28.08 1.06141 3.67682 13.519
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13 8 20.2748 17.69 25.15 0.85480 2.41774 5.845
14 1 21.8750 21.88 21.88
15 5 19.5019 18.03 20.57 0.44737 1.00035 1.001
Girls - Turkish
Age n mean min max SEM SD v
11 9 23.0184 17.63 36.15 2.02221 6.06663 36.804
12 3 23.5228 21.78 24.49 0.87420 1.51416 2.293
13 1 28.3060 28.31 28.31
14 1 21.8787 21.88 21.88
Girls - Roma
Age n mean min max SEM SD v
11 8 22.4158 19.07 26.45 0.87856 2.48494 6.175
12 10 21.4541 15.60 27.04 1.14470 3.61985 13.103
13 5 24.0958 18.88 40.14 4.03594 9.02463 81.444
14 3 19.2742 17.35 21.88 1.35025 2.33871 5.470

Comparison of the obtained average values of the
indicators (height, body weight and BMI) with the stand-
ard averages compared by sex and age.

The data obtained from the study of adolescents for
body weight, height and BMI are compared with the latest
transversal and most recent study of BAS (Bulgarian Acad-
emy of Science) on “Physical development of children and
adolescents in Bulgaria at the turn between the XX and XXI
century” (2012). The authors do not claim that these stand-
ards are accepted as national standards, so they present
them as “exemplary”. Their relevance, against the back-
ground of the lack of updated national growth anthropo-
logical standards for more than 30 years, is an objective
prerequisite for the growth anthropometric curves devel-
oped by them to be used in assessing the physical devel-
opment of the current generation of Bulgarian children at
birth and between 3 and 17 years [7].

We have been proved statistically significant differ-
ences between mean weight, measured in our sample com-
pared to the population standard for the age of 11 years

old boys (n = 28, 45.84 + 13.42 kg vs n = 134, 39.74 +
7.15 kg; t-test = 2.34 , p = 0.026) and girls (n = 35, 45.49 +
10.46 kg vs n = 135, 41.60 = 9.03 kg; t-test = 2.24, p =
0.029), respectively. The height measured for both genders
in this age group was not a statistically significant differ-
ence compared to the standard. No other differences be-
tween sample point estimates and population standard had
been obtained by age groups and gender.

The comparison of the BMI of the respondents with
the used standards gave the following results.

We had been proved statistically significant differ-
ences between the average BMI scores of boys, measured
in our sample and the standard population scores at age
11 yrs. (t=2.73, p=0.011) and 12 yrs. (t=2.33, p=0.027). Dif-
ferences were observed between the average BMI scores of
girls at the same age - 11 yrs. (t=2.98, p=0.006) and 12 yrs.
(t=3.20, p=0.004). In our sample, the BMI average scores
by gender and age are statistically significantly higher
compared to the standard population scores (Table 7).

Table 7. Comparison of the obtained mean values for “BMI” with the average values of the standard

age . Sampe Population Standard
gender variable t-test p-value
(yrs.) N Mean SD N Mean SD
boys 11 28 20.73 4.78 134 18.19 2.66 2.73 0.011
12 38 20.20 4.63 132 18.40 2.59 2.33 0.027
13 15 19.82 3.84 136 19.55 3.27 0.26 p>0.05
14 15 20.18 3.85 134 19.51 3.24 0.64 p>0.05
15 BMI 4 23.94 5.81 135 20.04 3.34 1.16 p>0.05
girls 11 35 20.66 4.37 135 18.38 3.01 2.98 0.006
12 25 21.37 3.47 135 19.05 3.38 3.20 0.004
13 14 22.21 5.89 134 19.68 3.69 1.54 p>0.05
14 5 20.32 2.18 136 19.33 2.98 0.90 p>0.06
15 5 19.50 1.00 135 19.90 2.91 0.77 p>0.07
3878 https://www.journal-imab-bg.org J of IMAB. 2021 Jul-Sep;27(3)



DISCUSSION:

There are very few areas of scientific knowledge
whose results have such great medical and biological sig-
nificance as the results of anthropometric studies of the
physical development of a country’s population. The col-
lection and analysis of anthropological data for different
generations of the modern population of our country are
of great importance for Bulgarian anthropological science.
When evaluating these data, results are obtained, both of
scientific and scientific-applied significance. It is especially
important during growth to look for and detect any devia-
tion from the norms of physical development for the re-
spective age because it is the basis for the future compli-
cation to more serious deviations from these norms or even
to diseases that can be successfully prevented by their
early detection and the application of subsequent adequate
prevention and treatment [14]. When children are 10-11
years old, they grow rapidly. Qualitative changes occur in
the development of their organs and systems, limbs
lengthen, body weight changes rapidly, and the ossifica-
tion of cartilage tissues accelerates [15]. The process of
obesity of students after 7 years of age increases, and by
12 years are the highest, around 14 years decreases, and
by 16-17 years increases again [16]. The results obtained
for height, weight and BMI can also be analyzed from the
context of lifestyle, eating habits and the influence of the
family over them. Adolescents are a specific group for
studying eating behavior due to various factors that affect
this period of their lives [17; 18]. A correlation has been
established between the BMI of children and their parents
[19]. The health culture and health literacy of adolescents
should not be underestimated as factors influencing BMI
[20]. According to Geserik M. et al. 1 and Ward Z., the dy-
namics of body-mass index (BMI) in children from birth
to adolescence are unclear, and whether susceptibility for
the development of sustained obesity occurs at a specific
age in children is important to determine. Among obese
adolescents, the most rapid weight gain had occurred be-
tween 2 and 6 years of age; most children who have been
obese at that age were obese in adolescence. (Funded by
the German Research Council for the Clinical Research
Center “Obesity Mechanisms” and others; Clinical Trials.
gov number, NCT03072537.) [21, 22].

CONCLUSION:

We found that for the age of 11-12 years with the
highest average values are the Bulgarian boys, followed
by Turks and Roma. For the ages of 13-15, the Bulgarian
boys are again the tallest, followed by Roma and Turks.
Among girls, in all studied age groups, the highest are the
Bulgarian girls. From the obtained average values for the
body weight, the highest averages are observed for the Bul-
garian boys for the age of 11 - 14 years. Among girls for
the age group 11-12 years, the most severe are the girls of
Turkish origin, followed by Roma and Bulgarians, which
correlates with the higher average values obtained for
BMI by sex, age and ethnicity. The comparison of the ob-
tained BMI averages with the averages of the standard con-
firms the trend for the age group 11 - 12 years, which are
significant with higher averages of BMI compared to the
standards. From the comparison of the obtained average
values with the average values of the adopted standard,
a statistically significant difference has been found for the
body weight indicator in the measured 11-year-old chil-
dren of both sexes, which were significantly heavier. With
equal growth with the population norm, statistically, a sig-
nificant higher weight is associated with a risk of obesity
in this age group.
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