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SUMMARY: This study aimed to consolidate data regarding body height, body weight, body mass index, and nutrition status of
the entire young male population from the Municipality of Bijelo Polje in order to estimate trends from 1979 to 1987. The sample of
respondents includes 10,954 young males divided into nine groups. The measurement sample includes body height, body weight, and
body mass index based on two previous measures. The descriptive statistics were expressed as a mean and standard deviation for each
variable, while the analysis of nutrition status was done based on body mass index (underweight, normal weight, pre-obese, obese). The
results showed that a secular trend in the observed study period is not visible regarding body height, body weight, and body mass index.
The contribution of this study is reflected in the fact that there were no previously published data for this period and this municipality; the
data can significantly aid in monitoring the secular trends throughout Montenegro.
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INTRODUCTION

Intergenerational changes in body dimensions have
occupied anthropologists’ attention for centuries (NCD Risk
Factor Collaboration, 2016; Kalka et al., 2019; Starc et al.,
2019). The available data emphasize progressive changes of
somatic characteristics throughout the world, including in
Montenegro (Cardoso & Caninas, 2010; Bielecki et al., 2012;
Popovic, 2017; Masanovic et al., 2019a). Scientists cite the
improvement of social and economic conditions as the reason
for these changes (Hauspie et al., 1996; Popovic et al., 2020a).

In Montenegro, which is historically recognized as a
habitat of above-average tall people (Bjelica et al., 2012;
Milasinovic et al., 2016a,b; Grasgruber et al., 2017, 2019),
an increase in body height is also observable comparing
average values at the beginning of the 20th century (Coon,
1939) with those from the 21st century (Popovic, 2017).
However, increasing the average values of body height of
successive generations is often considered to be a positive

change, because some sources state that taller people may
be more successful in school, earn more money, get better
work positions, and similar (Popovic, 2018). Of course, it
should not be forgotten that height can significantly impact
success in some sports disciplines (Monson et al., 2018;
Masanovic, 2019b; Bjelica et al., 2020). In contrast, the
increased percentage of people with obesity and overweight
that is well documented is certainly a negative change
(Woodward et al., 2001; NCD Risk Factor Collaboration,
2017; Banjevic et al., 2020), because overweight increases
the risk of cardiovascular diseases and chronic disorders,
and represents significant medical and socioeconomic
burdens in the world today (Woodward et al.; Singh et al.,
2008; Popovic & Masanovic, 2019; Rezaeipour et al., 2021).

Although there are studies on the basis of which the
trend of body height in Montenegro can be described (Coon;
Popovic, 2017), there is a multi-decade gap of quality data,
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which will be alleviated by this study. For obesity and
overweight, a lack of trend data is observed; therefore, this
study’s information is needed to create appropriate policies
for health-care systems.

Therefore, this study aims to brings together the data
on body height, body weight, and body mass index of the
entire young male population of the Municipality of Bijelo
Polje, which is the largest city in the northern region of
Montenegro, to evaluate the trends from 1979 to 1987, for
the purpose of collecting information on possible
acceleration, as well the changes of nutrition status in young
males.

MATERIAL AND METHOD

This study’s population contains all young male
citizens of the Municipality of Bijelo Polje, measured during
mandatory medical examinations to test their ability for
military service.

Future recruits underwent this examination,
preferably before the age of 18, although military service
could be postponed until the age of 27; some had their
medical examinations later, which increased the average age
in each generation.

In the period from 9 October 1979 to 17 November
1987, 11,028 future recruits of the Yugoslav People’s Army
with permanent residence in Bijelo Polje underwent this
examination, but young males born in 1952 (1 respondent),
1957 (5 respondents), 1958 (9 respondents), 1959 (39
respondents) and 1960 (20 respondents) were excluded from
the analysis because their numbers were not sufficient for
their entire generation’s characteristics to be reliably
described. Consequently, the analysed data in this study
covers the sample of 10,954 (18.05±.33) future recruits

divided into nine groups: 1267 respondents born in 1961
(18.39±.30 yrs.), 1356 respondents born in 1962 (17.88±.28
yrs.), 1591 respondents born in 1963 (17.78±.20 yrs.), 615
respondents born in 1964 (17.76±.17 yrs.), 994 respondents
born in 1965 (17.79±.32 yrs.), 1227 respondents born in 1966
(18.24±.20 yrs.), 1356 respondents born in 1967 (17.99±.13
yrs.), 1118 respondents born in 1968 (18.39±.22 yrs.), and
1430 respondents born in 1969 (18.14±.23 yrs.).

Anthropometric measurement was implemented in
medical infirmaries, and respondents accessed the procedure
in their underwear. From the sample measures collected for
this research, body height and body weight are isolated; the
body mass index is calculated using them. For body height
and body weight assessment, a medical scale with moving
weights with a stadiometer was used. Anthropometrical
measurement was implemented by respecting the basic rules
and principles of the International Biological Program (IPB),
and the body mass index was calculated based on the protocol
handbook for physical form assessment connected to health
(American College of Sports Medicine, 2013).

The data obtained in the research were processed
using SPSS 20.0 software (Chicago, IL, USA) adjusted for
use on personal computers. The descriptive statistics were
expressed as a mean and standard deviation for each varia-
ble, while post-hoc test with ANOVA were employed to
explore differences between the means. The analysis of
nutrition status was done based on body mass index
(underweight, normal weight, pre-obese, obese) (World
Health Organization, 2010).

RESULTS

Analysis of the average body height, body mass, and
body mass index of young male subjects is shown in Table
I. The average body height of the overall sample of male

Mean±SD

Year of birth Age (yrs.) Body Height (cm) Body Weight (kg)
Body Mass

Index (kg/m2)

1961 (n=1267) 18.39±0.30 175.65±6.69 67.16±7.80 21.77±2.23
1962 (n=1356) 17.88±0.28 174.78±6.32 65.91±8.06 21.55±2.12
1963 (n=1591) 17.78±0.20 175.50±6.80 66.12±8.47 21.45±2.28
1964 (n=615) 17.76±0.17 176.37±6.47 66.60±8.19 21.38±2.15
1965 (n=994) 17.79±0.32 174.89±6.42 65.53±8.13 21.39±2.08
1966 (n=1227) 18.24±0.20 176.96±6.10 66.77±8.16 21.32±2.34
1967 (n=1356) 17.99±0.13 176.47±6.63 66.92±8.91 21.47±2.44
1968 (n=1118) 18.39±0.22 175.78±6.65 67.52±8.36 21.83±2.22
1969 (n=1430) 18.14±0.23 175.56±6.64 66.99±8.62 21.73±2.50
1961-1969 (n=10954) 18.05±0.33 175.74±6.57 66.62±8.35 21.55±2.29

Table I. Descriptive data of young male from Bijelo Polje enrolled in the study.
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subjects was 175.74±6.57 centimetres. The tallest group were
respondents born in 1966 (176.96±6.10), while the shorter
ones were respondents born in 1962 (174.78±6.32). The
average body weight of the overall sample of male subjects
was 66.62±8.35 kg, while the heaviest respondents were
those born in 1968 (67.52±8.36), and the least heavy were
respondents from the group born in 1965 (65.53±8.13). The
average body mass index of the overall sample of male
subjects was 21.55 kg/m2, while the highest values had
respondents of the group born in 1968 (21.83), and the lowest
values had respondents of the group born in 1966 (21.32).
The post-hoc test with ANOVA were employed to explore
differences between the means and no statistically significant
difference between study groups were found.

Trends in mean body height, body weight, and body
mass index (BIM) by year of birth are presented graphically
(Figs. 1, 2, and 3).

Fig. 2.Trends in mean body weight by year of birth in young
males.

Fig. 1. Trends in mean body height by year of birth in young
males.

Fig. 3. Trends in mean body mass index (BMI) by year of birth in
young males.

Year of birth Total Underweight Normal weight Pre-obese Obese
n n % n % n % n %

1961 (n=1267) 47 3.71 1150 90.77 62 4.89 8 0.63
1962 (n=1356) 72 5.31 1211 89.31 68 5.01 5 0.37
1963 (n=1591) 120 7.54 1372 86.24 93 5.85 6 0.38
1964 (n=615) 40 6.5 542 88.13 32 5.2 1 0.16
1965 (n=994) 64 6.44 876 88.13 53 5.33 1 0.1
1966 (n=1227) 93 7.58 1063 86.63 63 5.13 8 0.65
1967 (n=1356) 112 8.26 1150 84.81 85 6.27 9 0.66
1968 (n=1118) 52 4.65 985 88.1 77 6.89 4 0.35
1969 (n=1430) 92 6.43 1216 85.03 109 7.62 13 0.91
1961-1969 (n=10954) 692 6.32 9565 87.32 642 5.86 55 0.5

Table II. The Nutrition status by age and total for the young male enrolled in the study
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From Table II, it can be observed that, in the overall
sample of subjects, 6.32 % were underweight, 87.32 % has
normal weight, 5.86 % were pre-obese, and 0.5 % were
obese. The highest percentage of underweight is in the group
of respondents born in 1967 (8.26 %), while the lowest
percentage is in the group of respondents born in 1961 (3.71
%). The highest percentage of respondents with normal body
weight is in the group of respondents born in 1961 (90.77
%), while the lowest percentage is in the group of respondents
born in 1967 (84.81 %). The highest percentage of pre-
obesity is in the group of respondents born in 1969 (7.62
%), while the lowest percentage is in the group of respondents
born in 1961 (4.89 %). Lastly, the highest percentage of
obesity is in the group of respondents born in 1969 (0.91
%), while the lowest percentage is in the group of respondents
born in 1965 (0.1 %).

Trends in all categories of nutrition status
(underweight, normal weight, pre-obese, obese) by year of
birth are presented (Fig. 4).

Robert Ehrich, was 177 cm (Coon) and 183.36 cm at the
beginning of the 21st century (Popovic, 2017), it is concluded
that for this period body height has increased by 6.36 cm in
average. However, it is not known in which period the increase
in height becomes more noticeable.

From 1979 to 1987, young Montenegrins enrolled in
this study were, on average, 175.74 cm tall, which is 1.26 cm
lower than the average body height of Montenegrins recorded
at the beginning of the century. However, it must be taken
into account that the subjects included in this study had an
average age of 18.05 yrs. (± 0.33), and that their body height
had not yet peaked. If the measurement had been made one or
two years later, their stature would surely have been somewhat
higher. These data lead to the conclusion that from the
beginning of the 20th century until 1987, the secular trend in
Montenegro was not noticeable. A review of the previous
literature shows that this is possible because the trends in male
mean body height in 15 Western European countries showed
that there were positive secular trends in the second half of
the 20th century ranging from 0.26 to 2.53 cm per decade, but
the course of changes in body height in the population was
not the same over the entire period studied (Lopuszanska-
Dawid et al., 2020). The mentioned study does not specify
when the rate of secular trend is the highest, but it points to
regional differences and the connection with living conditions.

Taking into account the above, it can be concluded that
the rate of secular trend is higher in the 1990s and beyond
than was the case until 1987. The reason may be that the
inhabitants of this region participated in four wars between
1912 and 1945, followed by more than two decades of poor
life and state-building. This is confirmed by the data that in
SFR Yugoslavia, of which Montenegro was an integral part:
from the beginning of the 1960s to the end of the 1980s, 100-
150,000 apartments were built annually, and it was necessary
to wait until the late ‘70s and early ‘80s, for all households to
become electrified, connected to water supply and sewage
system, and have a bathroom and toilet as part of the apartment
(Beslin et al., 2017).

If only the period covered by this study is observed
(from 1979 to 1987), changes in body height are not visible,
which is logical, because a nine-year period is too short for a
noticeable secular trend (Hitka et al., 2018; Lopuszanska-
Dawid et al.).

Furthermore, it is interesting to compare the average
body weight and body mass index of respondents from this
study (measured from 1979 to 1987), whose value is
66.62±8.35 kg for body weight and 21.55±2.29 kg/m2 for body
mass index, with respondents measured by Gardasevic et al.
(2015), also on a sample of Montenegrin adolescents. Twenty-

DISCUSSION

The existence of a secular trend in the world, including
in Montenegro, is indisputable, and it is confirmed by
numerous studies (Schmidt et al., 1995; Cardoso & Caninas;
Lissner et al., 2013; Popovic, 2017), which means that this
study does not strive to prove it, because this has long been
accomplished. Its purpose is to present new data, which were
necessary to accurately monitor the rate of change in the ave-
rage body height of young Montenegrins in the previous 120
years. Thus, a more precise understanding of the periods in
which the positive secular changes were higher and in which
they were less pronounced will be created.

Considering that at the beginning of the 20th century,
the average body height of young Montenegrins, according to

Fig. 4. Trends in the nutrition status by year of birth in young males.
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RESUMEN: Este estudio tuvo como objetivo consoli-
dar los datos sobre la altura corporal, el peso corporal, índice
de masa corporal y el estado nutricional de toda la población
masculina joven del Municipio de Bijelo Polje con el fin de
estimar las tendencias de 1979 a 1987. La muestra de
encuestados incluyó 10.954 hombres jóvenes divididos en nueve
grupos. Las  mediciones incluyeron la altura corporal, el peso
corporal y el índice de masa corporal basado en dos medidas
anteriores. Las estadísticas descriptivas se expresaron como
media y desviación estándar para cada variable, mientras que
el análisis del estado nutricional se realizó con base en el índice
de masa corporal (bajo peso, peso normal, pre-obesidad, obesi-
dad). Los resultados mostraron que una tendencia secular en el
período de estudio observado no es visible con respecto a la
altura corporal, el peso corporal y el índice de masa corporal.
La contribución de este estudio está basada en que no existían
datos publicados previamente para este período y en este muni-
cipio; los datos pueden ayudar significativamente a monitorear
las tendencias seculares en todo Montenegro.

PALABRAS CLAVE: Características morfológicas;
Tendencia secular; Machos jóvenes; Montenegro.
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