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ABSTRACT

Introduction: Insufficient physical activity is one of the leading public health problems in the world, but
also in Bosnia and Herzegovina. Modern civilization is characterized by a significant decrease in physical
activity, and the number of people whose lifestyle can be called sedentary has never been higher, which
is especially emphasized among children and adolescents. Aim of the study is to examine public health
significance of physical activity on the occurrence and the degree of obesity in children and adolescents
in primary and secondary schools and to determine the applicability of the Fels questionnaire on physical
activity of children in rural areas of Bosnia and Herzegovina.

Methods: We used a transversal research method of a cross-sectional study at a 1-time point, and
for obtaining results, we used the Fels physical activity questionnaire for children and measurement
protocol.

Results: Two hundred and seventy-six primary and secondary school students in two cities participated in
this survey. Respondents in Busovaca are more physically active than their peers in Sarajevo. One-third of
the total number of respondents is overweight and obese, and respondents in Sarajevo are significantly
more nourished than their peers in Busovaca. The Fels questionnaire is conditionally applicable, especially
in rural areas.

Conclusion: This study confirmed that the Fels questionnaire for assessing the level of physical activity for
children and young people, which is the general instrument for research of physical activity in children, is
too generalized because it is based on a homogeneous urban population.
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growing rapidly in most societies around the world.
It is not the fact only for countries with high
income, but this trend also increases in countries
with low and medium income (2), which is the
consequence of rapid economic development, and
changes in living environment and habits over the

last two decades (3,4).

There is a worldwide agreement that children should
participate in moderate to vigorous physical activ-
ity at least 60 minutes a day to achieve significant
health benefits (5). Following this, regularly recom-
mended physical activity can improve cardiorespira-
tory and muscle fitness, bone health, cardiovascular,
and metabolic biomarkers and can reduce symp-
toms of anxiety and depression (6), as well as pre-
vent overweight and obesity in children and young
people (7).

Obesity occurs in the early years of life and affects
a large number of people worldwide. Its effects are
associated with a decrease in quality of life and
increase in early mortality (8).

The school environment seems to be a promising
setting for the implementation of health interven-
tions because it encourages dynamic interaction
between students, families, teachers, and health-
care professionals, providing favorable conditions
for adopting healthy habits, especially physical
activity (8).

Although the importance of physical activity is
now well recognized, the promotion of physi-
cal activity is still fairly young field compared to
other risk factors for mass chronic non-commu-
nicable diseases, such as malnutrition and diet or
the usage of tobacco. However, in recent years,
there has been an increasing number in evidence
of effective policies for the promotion of physical
activity. The World Health Organization (WHO)
and the European Commission have published
policy guidelines to support developing countries
in the development of comprehensive and effec-
tive national policies for the promotion of physical
activity (9).

To raise public awareness of the importance of reg-
ular physical activity in maintaining and promoting
good health and well-being, the WHO launched
a global initiative on May 10, 2002, to mark
International Day of Physical Activity (10).
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METHODS

This study involved 276 primary and secondary
school students in two cities selected by a random
sample of which 50.7% (F = 140) were primary
school students and 49.3% (F = 136) secondary
school students. Those are the city of Sarajevo and
Busovada which, by standards, represent the urban
and rural environment in the context of Bosnia and
Herzegovina. In Sarajevo, 122 (44.2%) students
were surveyed, and they belonged to the category
of an urban environment, and in Busovaca 154
(55.8%) students were surveyed and they were cate-
gorized as of rural environment. The study included
both genders, and respondents participated vol-
untarily and anonymously, with prior parental
consent for minor children. The average age of
the respondents was 13.17 years. In this study, we
used a transversal research method of a cross-sec-
tional study at the 1-time point, and for obtaining
results, we used the Fels physical activity question-
naire for children (11), the measurement protocol
and standardized international questionnaire for the
assessment of physical activity levels for children
and young people. In this study, we used anthro-
pometric features that best reflect certain morpho-
logical features. Respondents were measured in
physical and health education classes while being
in the equipment needed to attend classes with-
out associated footwear. We used the International
Biological Program (12) protocol for longitudinal
skeletal dimensionality, mass, and body mass index
for children calculated according to World Obesity/
Policy and Prevention Federation. Descriptive and
inferential statistical tests were used for all measured
variables. Descriptive statistics with central disper-
sion parameters were processed, and the normality
of the distribution was examined. In inferential sta-
tistics, students’ ztest and ANOVA test were used
to examine differences at the univariate and mul-
tivariate analysis of levels. Pearson’s correlation test
and multiple regression analysis were performed in
the correlation study. Statistical data processing was
done in IBM SPSS Statistics 22.0 program.

Ethics approval

This research was approved by the Ethics Committee
of the Faculty of Health Studies of the University of
Sarajevo under the approval number 04-7-114-6/13.
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RESULTS

The results presented in Table 1 show that 59.8%
of students in Sarajevo (urban area) and 72.7% of
students in Busovaca (rural area) have normal body
mass. 25.4% of students in Sarajevo and 18.8% of
students in Busovaca are overweight. About 14.8%
of students in Sarajevo and 8.4% of students in
Busovaca have a high obesity rate. Although there
were visible differences in numbers, the differences
in the level of nutrition status of respondents con-
cerning their place of residence were calculated,
and it was determined that there was a statistically
significant difference (p < 0.01). Statistical signifi-
cance was also calculated according to the place of
residence (p = 0.054) and the sample is uniform.
There is no statistically significant difference in the
number of respondents by place of residence.

The results in Table 2 show that most respondents
living in Sarajevo (41.8%) very often go to and from
school on foot and/or by bicycle, and most students
living in Busovaca (48.1%) very often go to and
from school on foot and/or by bicycle. By examin-
ing the differences, it was found that there was no
statistically significant difference in the respondents’
answers to the question whether they go to and
from school on foot and/or by bicycle concerning
their place of residence.

Table 3 shows the physical activity indexes of respon-
dents by place of residence. The results show that stu-
dents in Busovaca (rural area) are more physically active
(8.19) than students in Sarajevo (urban area) (7.10) and
that sports (3.26) and housework (3.06) account for the
largest part of physical activity of students in Busovaca.

TABLE 1. Nutrition status of the respondents (Sarajevo
versus Busovaca)

Residence BMI* F %

Sarajevo Normal body mass 7359.8
Overweight 31254
High obesity rate 18 14.8
Total (N) 122 100.0

Busovaca Normal body mass 112727
Overweight 29188
High obesity rate 1384
Total (N) 154 100.0

*Nutrition status based on calculated body mass index
according to World Obesity/Policy and Prevention Federation
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From the results shown in Table 4, we can see that
the correlation coefficient between the respondents
level of nutrition status and their place of residence
is statistically negatively significant, which would
mean that the level of nutrition status is better
if the children live in a rural area (Busovada) and
vice versa. The level of nutrition status is worse
if the respondents are residents in an urban area
(Sarajevo).

By calculating the relationship between the level of
physical activity and the level of nutrition status in
children and young people in primary and second-
ary schools, it was found that there was no statis-
tically significant correlation. The results presented
in the regression analysis table show that the Beta
coeflicient is 0.055.

TABLE 2. How often do you walk and/or bicycle to and from
school?

Residence F %
Sarajevo
Never 2117.2
Rarely 119.0
Sometimes 2419.7
Often 129.8
Very often 51418
Total (N) 11997.5
Busovaca
Never 18 11.7
Rarely 1491
Sometimes 19123
Often 2516.2
Very often 74 481
Total (N) 150974

TABLE 3. Descriptive indicators of physical activity index by
students in a rural and urban area

Physical Place of residence M Min. Max. SD
activity index
Sportindex  Busovaca 326 067 500 0.78
Sarajevo 297 067 4.67 081
Free time Busovaca 1.88 050 250 046
index Sarajevo 177 050 250 048
Housework  Busovaca 3.06 0.50 5.00 0.80
index Sarajevo 2.36 050 450 0.82
Total physical Busovaca 819 117 1200 143
activity Sarajevo 710 417 1017 144
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TABLE 4. Correlation coefficient between nutrition status and
place of residence of children

Pearson correlation coefficient ~ Residence Nutrition status

Residence

Pearson correlation coefficient 1 -0.139°

Level of significance 0.021

N 276 276
Nutrition status

Pearson correlation coefficient  -0.139" 1

Level of significance 0.021

N 276 276

*Correlation is significant at level 0.05%.

DISCUSSION

Through a review of the available literature and a
critical review, we noticed that there was no single
approach, attitude, opinion, or methodology for
determining the actual level of physical activity in
the general population, and especially not in the
population of school children. While some pre-
ferred subjective procedures in obtaining data on
the level and degree of children’s participation in
physical activity, such as survey questionnaires, oth-
ers used objective procedures such as accelerometers
and pedometers which children wore during the
research. However, both methods have their advan-
tages and disadvantages.

On the one hand, accurate instruments for mea-
suring physical activity are needed by both clini-
cal and research communities. Furthermore, the
“self-quantification” of health parameters in every-
day life and health care is becoming increasingly
popular, which further increases the demand for
accurate devices. Accelerometry is the most used
objective measurement of physical activity for chil-
dren and adults (13). The biggest disadvantage of
this approach is the cost, and therefore we did not
use it in our research.

On the other hand, subjective options for assessing
the physical activity of children and young people
which are included in questionnaires, often in the
form of self-assessments and surveys conducted
independently or under the supervision of inter-
viewers, are widely used. While these instruments
can offer a large amount of data (quantitative and
qualitative) in a highly structured and analyzed
form, they differ in type (e.g., school, household,
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professional, transportation, leisure, and sports, i.e.,
mode of operation, time frame, frequency, etc.).
These methods are attractive to researchers, primar-
ily because of their practicality and convenience.
Despite these advantages, questionnaires aimed at
the demographic group of young people consis-
tently show low or moderate correlation with objec-
tive measures, can provide answers based on social
desirability, and are prone to excessive underestima-
tion and misinterpretation, all of which contribute
to reliability and validity (14).

To assess the level of physical activity of children and
young people, we used a questionnaire called the Fels
Questionnaire on Physical Activity for Children, which
was standardized and widely used by many researchers
around the world, especially in Europe (15).

Although we found out that the questionnaire was
not fully applicable in our research, we consciously
used it unchanged because, in the first place, it was
internationally standardized and was used several
times in many studies, which allowed us to compare
these results with the results from our research.

Evidence of conditional applicability in our circum-
stances, especially for rural areas, lies in the results of
the research we cited previously, especially in Table 2
(a very crucial indicator in our research although it
is a descriptive indicator). Namely, due to the gen-
erality of the Fels questionnaire (closed-ended ques-
tions), we do not know the walking/cycling distance
that children cross on the way to school and back,
because it is not the same whether respondents
walk to school and back for 200 m on a flat side-
walk (which is the case for the urban population in
Sarajevo) or 2 km on an uneven, hilly, macadam
road through a forest (which is a very common case
for the rural population in Busovaca). The reason
for this conditional applicability is that the ques-
tionnaire is not differentiated. This is conditionally
applicable, or rather the question with questionable
validity for children living in rural areas, as children
from rural areas are more physically active (Table 3),
they walk more in different geographic landscapes
on their way to school with significantly different
walking/cycling distances to schools and have a sig-
nificantly larger energy consumption as a result, as
opposed to children who live in urban areas, where
above-mentioned facts were virtually homogeneous.
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Furthermore, when asked “What tasks do you do at
home that requires physical activity, and how often
do you do them?” we received highly heterogeneous
responses when we compare respondents living in
urban and rural areas. While respondents in the
urban area performed light physical tasks such as
taking out household waste, vacuuming, dusting,
and cleaning the room, respondents in a rural area
mostly performed difficult physical tasks from cut-
ting, splitting, and stacking firewood to hard works
in agriculture and cattle breeding. We asked this
question outside the official Fels Questionnaire
because it is not differentiated nor offers generalized
answers such as light housekeeping, medium-heavy
household chores, and heavy household chores.

We analyzed all of these facts in the context of the
same nutrition habits for respondents both in urban
and rural areas, although we were aware of the fact
that this was not the case; however, child nutrition
habits were not the subject of our research, so we
have no evidence to support this.

Due to heterogeneous conditions in which children
live in rural and urban areas in our country, the Fels
questionnaire becomes conditionally applicable,
since it was created and standardized in urban envi-
ronments and conditions that are homogeneous.

In 2015, Karaka$ et al. conducted a study follow-
ing the same protocol (Fels questionnaire) as we
did, regarding physical activity in girls aged 7-11
in Canton Central Bosnia. The results on the level
of physical activity according to the Likert scale
showed that the largest number of girls who mainly
engage in physical activity is 167 (57.39%), while
in the total sample there were no girls who did not
engage in physical activity at all. Regarding the dif-
ferences in the values of the sports index, the leisure
index and the household index, physical activity is
most emphasized during sports activities, while the
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lowest value of physical activity was recorded while
doing household chores (16). We could not com-
pare this research with ours because it had been per-
formed only among girls and correlation in terms of
place of residence (urban vs. rural environment) was
not performed.

In 2011, Azarbayans et al. confirmed a negative
correlation between BMI and physical activity
(p < 0.025) (17), which did not correlate with our
results. Regression analysis (Table 5) showed that
the Beta coefficient is 0.055.

Abreu, Nascimento, Jardim, and Rozov in 2010 were
researching to determine the validity and reliability
of APARQ, FELS, and YOUTH Questionnaires for
Brazilian children, where intraclass coefficient cor-
relation for the reliability of the Fels Questionnaire
(among others) was determined and showed good
reliability (18). We could not correlate this research
to ours because we did not investigate the validity
and reliability of the Fels Questionnaire, but it gave
us insight into the reliability of the questionnaire for
research purposes.

The Fels questionnaire on physical activity assess-
ment of children and young people is moderately

reliable for all age groups of children (19).

A 2011 study conducted in England confirmed
that there was no difference in BMI between rural
and urban children (<13 years) or adolescents (>13
years) (20) which was not consistent with our research,
in which we found a statistically significant difference
between urban and rural areas (Tables 1 and 4).

Strengths and limitations

The key strength of this study was that according
to the literature research available to us, this was
the only study that tested the applicability of the

standardized Fels physical activity questionnaire and

TABLE 5. Relationship between physical activity and nutrition status in children and young people

ANOVA Sum of squares Df MS F Level of significance
Regression 0.39%4 1 0.394 0.833

Residue 129.678 274 0.473

Total 130.072 275 0.362
Coefficients B Standard M error Beta T Level of significance
Obesity level 1.252 0.213 5.886 0

Physical activity level 0.025 0.027 0.055 0.913 0.362
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compared its application in highly urban and rural
areas, with evidence of the questionable applicabil-
ity of the questionnaire in rural areas.

The limitation of the study is in the relatively small
number of respondents and the non-inclusion of the
entire country in the research. In the use of ques-
tionnaires as research tools, there was a possibility
of non-objective data filling. It is also important to
note that a number of respondents did not answer
all the questions in the survey. All received answers
were included in the results.

CONCLUSION

The correlation between total physical activ-
ity and level of nutrition status in children and
young people in primary and secondary schools
in the total population that is surveyed is statis-
tically significant, especially in the context of the
place of residence. One-third of the total sur-
veyed population of children and young people
in primary and secondary schools is overweight
and has a high obesity rate, and there is a statis-
tically significant difference in the context of the
place of residence.

This study confirmed that the general instrument for
the study of physical activity in children, Fels ques-
tionnaire on the assessment of physical activity level
for children and young people, is too generalized
because it is based on a homogeneous urban pop-
ulation, primarily in Western developed countries,
where there are no significant differences between
children in urban and rural areas, as opposed to
children in Bosnia and Herzegovina, where there
are significant differences in lifestyle, attitudes,
behavior, and socioeconomic status between urban
and rural areas. Therefore, the Fels questionnaire is
conditionally applicable. It is recommended that
the Fels questionnaire is expanded and specified in
specific sections with sub-questions to be scaled and
based on that the research should be expanded and

repeated.
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