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SUMMARY: Prevention and correction of overweight in children and adolescents is also very important for many reasons.
According to previous research, the problem tends to vary according to sex, and different ages and the lifestyle inrhaalcaiadsu
has changed drastically in recent years and decades. Regarding the above-mentioned, the main goal of this researamiwashe deter
nutritional status of young school children in urban and rural areas of Montenegro in relation to sex and age. The samgdedrctin
has consisted of children aged 6 and 9 (younger school age). The total sample in this research is 800 male and femal® children
belong to the urban and rural areas of Montenegro. The sample of variables used in this study was: body mass indexapezsentile v
(BMI), and waist circumference and body height ratio (WHtR) which were used as indicators to assess nutritional status. Based o
obtained results it could be generally concluded that there are no statistically significant differences in nutritiopefvsegnprimary
school children from urban and rural areas of Montenegro, which is the opposite of what was expected based on previpbstresearch
also which is very important since all subjects in the future can be treated as homogeneous groups when it comes tmthe impact
environment and lifestyle on the nutrition status of younger school children. On the other hand, it is important to ehaitiheingain
limitation of this research is that measurements were carried out in the middle of the COVID-19 pandemic, and the recammendatio
could be that after the end of the pandemic, special "COVID teams" should be formed, which would consist of experts feom variou
fields of physical culture, sports, and medicine, all with the aim of influencing possible problems with nutritional stptysizatl
activity of young school children caused by a pandemic.
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INTRODUCTION

Underweight, overweight, and obesity duringdetrimental psychosocial consequences and reduces
childhood and adolescence are associated with negataducational attainment. It is also important to point out that
health consequences throughout life. Prevention armtiildren and adolescents are more susceptible to uncritical
correction of overweight in children and adolescents is alsmceptance of advertising messages through the media when
very important for many reasons. The first relates to the fattcomes to food than adults, which increases children's
that weight loss and maintenance after weight loss is difficidxposure to unhealthy foods and increases the risk of
to achieve, and there is a high chance that excess weighti@veloping these problems (Mweital, 1992; Lobsteiret
childhood and adolescence is likely to lead to overweight., 2004; Singlet al, 2008; Abdullalet al, 2011; Parlet
and obesity in later life. Second, being overweight ial., 2012; Cairckt al, 2014; Quelet al, 2017; cited in NCD
childhood and adolescence is associated with a higher riRisk Factor Collaboration, 2019). Since the 1970s, the
and earlier onset of chronic disorders such as diabetes typevalence of overweight, defined as Body mass index (BMI)
2. Third, obesity in childhood and adolescence halues at or above the 95th percentile, has more than doubled
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for pre-school children aged 2-5 years and adolescents ageade of primary school. The total sample in this research is
12-19 years, and it has more than tripled for children ag&@0 male and females children belonging to the urban and
6-11 years (Liwet al, 2008). There are many studies thatural areas of Montenegro. Out of the total sample, 586
point out that urbanization and lifestyle imposed by newhildren belong to urban areas (288 males and 298 females),
living conditions are one of the main reasons for the increastile 214 children belong to rural areas of Montenegro (105
in overweight and obesity, and that is the best shown byales and 109 females). The above-mentioned age was
BMI growth. It was considered that, above all, nutrition, buidampled for the reason that there is a need to examine the
also other segments of the lifestyle in the urban areas, argritional status in two different cycles of primary school,
the dominant factor that causes this epidemiological problera. to compare the lifestyle habits of children in urban and
Most of the studies focused their research exclusively oaral areas at the time when children start school when the
the urban population, and it turned out that they unjustifiablpfluence of the environment should have a more dominant
bypassed rural areas. However, the study that posedot, and at the moment when the second cycle of primary
research question that had not been considered for maayool begins when children, does not matter from which
years was a global study involving populations from overeas they come, potentially adopt passive lifestyle habits.
200 countries (NCD Risk Factor Collaboration, 2019) and
the conclusions reached in this study are reflected in tBample of measuresThe sample of variables used in this
fact that there is a greater increase overweight and obestydy was body height, body weight, and waist circumference
in adults in rural areas. Interestingly, although there areoa the basis of which the following anthropometric indices
significant number of studies, not much attention has bewrere calculated: body mass index-percentile values (BMI)
paid to the BMI growth rate in the period 1985-2017, imnd waist circumference-to-height ratio (WHtR), which were
rural areas, where is observed almost twice an increase thiged as indicators to assess nutritional status of young school
in urban areas, for both men and women (NCD Risk Factohildren who belong to urban and rural areas in Montenegro.
Collaboration, 2019). However, the mentioned study among
others, included also the Montenegrin population, but onMethod of data processingAll data required for this study
approximate data are given for each of the populations fronere processed in a specialized data processing program IBM
included countries, and not all age categories are processelSS statistics 23.0. Data were processed by descriptive and
Also, it is not clear how the respondents were divided liyomparative statistical procedures. Differences in nutritional
the area in which they live, which may be a significardgtatus of young school children from urban and rural areas of
methodological problem, primarily because it is not exactlylontenegro, were determined using discriminant parametric
defined whether they were classified in urban or rural areggpcedures and t-test for small independent samples, with a
based on personal statements, or official records. From #tatistical significance of p<0.05.
above, it can be noticed that there has been a change in the
trend when it comes to the nutritional status of people
belonging to urban and rural areas, so the question is WREESULTS
this happened and what will be the situation with young
school children who belong to urban and rural areas of
Montenegro. Itis assumed that more and more attention will In Table | showed the structure of all respondents
be paid to this issue in the coming period, both in developédlonging to urban areas of Montenegro in relation to sex
and developing countries around the world. according to percentile values of BMI. Based on the
percentile values of BMI with overweight, there were 105
respondents (17.92 %), of which 56 boys (9.56 %) and 49
MATERIAL AND METHOD girls (8.36 %), and 78 respondents were obese (13.3 %), of
which 51 boys (8.7 %) and 27 girls (4.6 %).

In terms of time constraint, the research
is of transversal character, and it consists of
one-off measurement of the corresponding

able I. Distribution of percentile values of BMI among young school children
elonging to urban areas of Montenegro in relation to sex

anthropometric characteristics of young school BMI - percentile N M % N F % N Tota %
children who belong to Montenegro. Underweight 3 137 17 2.90 25 107
Normal-weight 172 2935 206 3515 378 645
Sample of subjects. The sample in this researchoverweight 56 9.56 49 8.36 105 17.92
is represented by children aged 6 and 9 (youngerobesity 51 8.7 27 4.60 78 133
school age), ie. children of the first and fourth Total 287 4898 299 5102 586 100
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Table II. Distribution of percentile values of BMI among young school children Table Il showed the structure of all
belonging to rural areas of Montenegro in relation to sex. respondents belonging to rural areas of Montenegro
BMI - percentile M F Total in relation to sex according to percentile values of
N % N % N % BMI. Based on percentile BMI values with
Underweight 5 2.34 5 2.34 10 468  overweight, there were 32 respondents (14.95 %),
Normal-weight 60 2804 78 3645 138 6449  of which 18 boys (8.41 %) and 14 girls (6.54 %),
Overweight 8 841 14 644 32 149 and 34 respondents were obese (15.88 %), of which
Obesity 22 1028 12 560 34 1588 22 poys (10.28 %) and 12 girls (5.6 %).
Total 105 49.07 109 5093 214 100

Table 11l T-test values between arithmetic means of variables for assessing the ~ When it comes to the values of all three
nutritional status of male children belonging to urban and rural areas of Montenefi@sented variables for the assessment of nutritional

] u R ] status in Table Ill, it can be noticed that there are

Varigble —o—rr s N Vieanzsh~ Ut S0 o statistically significant differences between male

BMI 287  65+29.09 105 68+28.66 -908 .364 children belonging to urban and rural areas of
WHItR 287 A7+.05 105 A47+06  -370 712 Montenegro. In the BMI variable, children

belonging to rural areas show slightly higher
Table IV. T-test values between arithmetic means of variables for assessingrttienerical values, while in the WHIR variable both

nutritional status of female children belonging to urban and rural areascffoups of respondents have identical values.
Montenegro.

Vaiable \ UM s N TAean+SD ttest  Sig. ~ When it comes to the values of all presented
BMI 299 5 8+368 106 53+2§ 03 1602 110 yanables for_the assessm_ent of nutritional status
e e ’ ) in Table 1V, it can be noticed that there are no

WHIR 299 46+.04 109 45+.04 678 498 statistically significant differences between female

children belonging to urban and rural areas of

Table V.. T—test values between gnthmetlc means of vanableg for assessi tenegro. In the variables BMI and WHIR,
the nutritional status of male children of the first grade of primary schog . . .
children belonging to urban areas show slightly

belonging to urban and rural areas of Montenegro.

i ) higher numerical values.
Vaiable u R t-test Sig.
N MeantS N Mean+SD . .
BMI 139 62+29.54 48 65+29.81 -.575 566 Based on results in Table V when it comes

WHIR 139 46+05 48 46+.04 412 681 to the grade that children attend, it can be noted
that there are no statistically significant differences

Table VI. T-test values between arithmetic means of variables for asses§ig§veen male children attending the first grade of
the nutritional status of male children of the fourth grade of primary schqotimary school in urban and rural areas of

belonging to urban and rural areas of Montenegro. Montenegro. In the variable BMI, children
] U R ] belonging to rural areas show slightly higher
Variable t-test  Sig. . S .
N Mean+SD N Mean+SD numerical values, while in the variable WHtR both
BMI 148  68+28.49 57 71+27.64 -645 519  groups of respondents have identical values.

WHItR 148 A7+.05 57 .48+.07 767 444

When it comes to the values of all varia-
Table VII. T-test values between arithmetic means of variables for assessit@s for assessing nutritional status shown in Table
the nutritional status of female children of the first grade of primary schogl, it can be noticed that there are no statistically

belonging to urban and rural areas of Montenegro significant differences between male children
Variable N lldl 'S N RM . ttest  Sig.  attending the fourth grade of primary school in
eant et
BMI 145 56:30.60 =9 £3199.95 =50 467 urban and ru_ral areas of Montenegro. In all
presented variables, children belonging to rural
WHtIR 145 46x.04 59 46x.04 -.027 .978

areas show slightly higher numerical values.

Table VIII. T-test values between arithmetic means of variables for assessing )
the nutritional status of female children of the fourth grade of primary school ~ When it comes to the values of all presented

belonging to urban and rural areas of Montenegro. variables for assessing nutritional status in Table VII,
] U R ] it can be noticed that there are no statistically
Variable N  MeantS N Meas et Sg. significant differences between female children
BMI 154 61+31 50 53+30.6 1.645 102 attending the first grade of primary school in urban

WHtR 154 A46+.05 50 A45+.05 1.183 238 and rural areas of Montenegro. In variable BMI,
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children belonging to urban areas show slightly higheklso, the results of study which is conducted on a sample of
numerical values, while in the variable WHtR both groups gfrimary and secondary school children from the United
respondents have identical values. States showed that children who belong to rural areas were
more obese (16.5 %) than children living in urban areas (14.3
When looking at the values of the presented variabl@s) (Liu et al, 2008). A meta-analysis conducted in China
for the assessment of nutritional status in Table VI, it can e sample of primary school children showed that the
noticed that there are no statistically significant differencgsercentage of oveweight increased from 5 % to 11.7 % in
between female children attending the fourth grade of primatiye period from 1991 to 1995, but obese from 1.7 % to 6.8
school in urban and rural areas of Montenegro. In the vari# in the period from 2011 to 2015. Also in this study, it was
bles BMI and WHtR, children belonging to urban areas shofeund that the rate of overweight and obese children in the
slightly higher numerical values. period from 1991 to 2015 was higher in children who belong
to urban areas of the state of China (@tal, 2019). The
prevalence of overweight and obesity is higher in urban (17
DISCUSSION %) than in rural areas (13.5 %) in the sample of children and
adolescents who live in the Asian continent (Indonesia)
(Nurwantiet al, 2019). In the study conducted in Kenya is
When it comes to percentile values of BMI, the resultstated that overweight is more common in boys than in girls.
show that the total percentage of male respondents wBoys and girls aged 9 to 12 who attend primary school in
belong to urban areas of Montenegro with overweight stadral areas of Kenya had higher values of BMI, hip
tus is 9.56 %, while the percentage of obese respondentsirsumference, and triceps skinfold compared to children
8.7 %. Regarding male respondents who belong to ruigtending primary school in urban areas of Kenya, and also
areas, the situation is very similar, where the percentagetloéy are more obese in relation to their peers from rural areas
overweight respondents is 8.41 %, while the percentage(dfdamoet al, 2011). Biehkt al (2013) found that children
obese respondents is 10.28 %. Also, when we considelivéng in rural areas were 1.5 times more likely to develop
mean values of both variables for the assessment mferweight and obesity when BMI values were taken into
nutritional status, it can be noticed that there are raxcount, and 2.2 times more likely when their WHtR ratios
statistically significant differences in nutritional statusvere taken into account. Based on the presented results in
between male respondents who belong to urban and ruttes study and the discussion that followed, it could be
areas of Montenegro and both groups are in the normgknerally concluded that there are no statistically significant
weight category. The percentage of overweight fematiifferences in nutritional status between primary school
respondents from the urban areas of Montenegro is 8.36 &ajldren from urban and rural areas of Montenegro, which
while the percentage of obese respondents is 4.6 %. Wheis tery important, since all subject subsamples in the future
comes to male respondents from rural areas the situatiorthigy can be treated as homogeneous groups of respondents
very similar, where the percentage of overweight respondemtken it comes to this issue. However, it should be taken
is 6.54 %, while the percentage of obese respondents is ii#® account that the pandemic of the COVID-19 virus had
%. Statistically significant differences in nutritional status significant impact on lifestyle habits, which could lead to
were not found in respondents of both sexes, and accordithg conclusions being contrary to expectations, i.e. that all
to the results obtained, both groups of respondents belaeigldren had the same rules they must follow, and soon after
to the normal-weight category. Also, when comparing thigs completion, the lifestyle could return to normal and there
nutritional status of male and female respondents belongirsya real expectation that differences could appear.
to urban and rural areas of Montenegro in relation to age, Nevertheless, this study has a valuable scientific contribution
statistically significant differences were found. Analyzingvhich is reflected in the fact that adequate conclusions were
the results in other populations, it is noted that mostade at a time when regular anthropometric measurements
developed and developing countries face major problemgre not available to conduct, so it will represent significant
when it comes to obesity epidemics in both urban and ruisdientific literature in the future when the positive and
areas. Five studies were analyzed in a systematic reviewneigative effects of the pandemic will be analyzing. Also,
children and adolescents living in urban and rural areastbis study can have an impact on raising public health
the United States. From all included studies in four is statedvareness, which should be aimed at educating all
that living in rural areas is associated with a higher prevalenesponsible individuals about healthy nutrition, strengthening
or increased chance of developing obesity, compared ttee physical activity of children at a very sensitive age. The
children living in urban areas, and also children from ruratated benefits of this study should be equally focused on
areas were 26 % more likely to develop obesity comparetildren in urban and rural areas, in order to minimize the
to children from urban areas (Johnson 3rd & Johnson, 201Bjpact of the environment in which children live on their

1292



BACOVIC, D.; MALOVIC, P.; VREVIC, E.; BOJANIC, D. & LJUBOJEVIC, M.  Nutritional status of younger primary school children in urban and rural areas of Montenegro in relation to sex
and age during COVID-19 pandemic: a national stlrdy.J. Morphol., 40(5)1289-1293, 2022.

nutritional status. Since this research was conducted durimgs del estado nutricional y de actividad fisica de los jovenes esco-

the COVID-19 pandemic, it is recommended that after tHares provocados por una pandemia.

end of the pandemic, special "COVID teams" be formed, . _ _

which would consist of experts from various fields of . PALABRAS CLAVE. Estado nutricional; Nivel de acti-
. .. . .~ vjdad fisica; Escolares jovenes; Zonas urbanas y rurales;

physical culture, sports, and medicine, all with the aim ontenegro.

influencing possible problems with nutritional status and

physical activity of young school children caused by a

pandemic. Also, a recommendation for future research wouREFERENCES
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