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Abstract

Encouraging children to engage in physical activity (PA) is crucial for their overall development.
The school environment can play a significant role in shaping children‘s PA habits, which in turn
can positively impact their overall health and wellbeing. The aim of this study was to describe
characteristics of the PA environment in primary schools across North Macedonia using data from
the World Health Organization’s European Childhood Obesity Surveillance Initiative (COSI}-6th
round. Materials and Methods: A primary school representative (n=111) responded to questions
regarding the PA environment, which included questions about having outdoor and indoor
playgrounds and gymnasiums, using of outdoor playgrounds outside of the school hours and during
unfavorable weather conditions and organizing PA in and outside of the school hours. Descriptive
statistics were conducted to depict the PA environment in primary schools across North Macedonia.
Results: Most primary schools had an outdoor playground (94.6%), provided >2 hours per week of
physical education lessons (89.2%), and had an indoor gymnasium (83.8%). However, smaller primary
schools (<29 pupils) were significantly less likely to have an indoor gymnasium. Approximately half
of the primary schools (48.5%) offered organized sport/physical activities >1 time per week outside
of school hours. Outside of school hours, most primary schools permitted the use of outdoor
play areas (771%). Conclusion: In conclusion, while the overall PA environments were positive, all
Macedonian primary schools did not possess adequate recreational facilities and space for students
to be engaged in regular PA. Thus, there is a pressing need for collaborative efforts among schools,
local and national authorities to address this issue effectively, aiming to combat childhood obesity
and promote increased PA among young students.
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VisBamok

OxpabpyBameTo Ha JierlaTa jia ce BKIyuar Bo (pusnuka aktusHocT (DA) e off KITy4HO 3HAUeEbe 3a HUB-
HVOT Pa3Boj. YUWIMITHATA CpefiiHa MOjKe Jla UTPa 3HauajHa y10ra BO 00MMKYBABETO Ha HABUKUTE 3a
®A Kaj fierjata, 1ITO, T1aK, MOKe MO3UTHBHO [1a BIIjae Ha HUBHOTO LIEJIOKYITHO 37[paBje 1 O71arococToj-
0a. llenTa Ha 0Baa cTymIuja Oelle [ ce OMMIIAT KAPAKTEPUCTUKITe Ha OKOMMHaTa 3a (DA BO OCHOBHHTe
yuunuiTa Hu3 tena CepepHa MakesoHMja KopucTejKu nofiatolu off 6-TvoT Kpyr Ha VIHuijatnBara
3a cylefiere Ha jebenmHara Kaj fetara Bo Epora (COSI) Ha CBeTcKaTa 3/jpaBCTBeHa OpraHu3aliyja.
Marepujanu 1 MeTopu: [1peTcTaBHEK Ha OCHOBHO yumymiite (n=111) oiroBopy Ha mpaniarmwa BO Bp-
cKa co cpeauHata 3a OA, Ko BK/TyuyBaa Mpaliaba 3a MoceflyBatbe Ha HaJIBOPENIHO U BHATPEIIHO
UrpajIuiITe 1 Cajla, KOPUCTEre Ha HajIBOPENIHOTO UrPAJIUIITE HAIBOP Of} YUWIMILIHUTE YACOBU U BO
HETOBOJTHY BPEMEHCKH YCIIOBY 1 OpraHu3upame Ha MDA Bo 1 HAZIBOP Of YUVMITHUTE UacoBH. bere
CIIPOBe/IeHa JIeCKPUIITUBHA CTATUCTHKA 3 Jla ce IPUKaKe cpefiHaTa 3a A Bo OCHOBHUTE YUMJIMIITA
Bo CeBepHa Maxemonuja. Pesynratu: [loBekeTo OCHOBHM VUM/IMIITA MMAaa HAZIBOPEITHO WTPaJTUIITE
(94,6%), 0be3bemyBaa >2 uaca HeJIeJHO YACOBM 10 (pU3KMUKO 0Opa3oBaHue (89,2%) 1 MMaa BHATpellHa
cana (83,8%). Cemak, OCHOBHWTe YUM/IMIITA CO IOMAT OPoj Ha 3arMIIaHy yUeHHIIH (<29 yueHuIy) uMaa
3HAUKTEJTHO TIOMaJla BEPOjaTHOCT Jla MMaaT BHATpellHa casa. [TpUOIKHO MOOBUHA Off OCHOBHUTE
yumnita (48,5%) Hyziea opraHu3MpaHid CiopTCKH/(DU3NYKE aKTHBHOCTH >eJIHAIIl HeJIeNHO HAf[BOp
O]} YUWJIMIIHUTE YacoBU. HajiBop Of YUM/IUIIHITE YACOBH, [I0BEKETO OCHOBHU YUMJIMILTA JI03BOTYBAa
KOpUCTehe Ha HAJIBOPENIHUTe MPOCTOPH 3a urpa (771%). 3akayuok: Ko IenoKymHuTe cpeayHu 3a
DA Gea MO3NTUBHM, CUTE MAKeJIOHCKU OCHOBHY YUMJIIITA He TIOCE/IYBAAT COOJIBETHY PEKpeaTHBHU
00jeKTH 1 TIPOCTOP 3a YUeHUIIUTE Jla ce BKyJat Bo peoBHa MA. OTTyKa, MoCToM UTHA MTOTpeba 3a 3a-
eJIHMYKY HATIOPY TIOMeTy YUIIMIITATa, JIOKAJIHUTE 1 HAIJMOHATTHUTE BIIACTY 32 eDeKTUBHO pellaBatbe
Ha OBa TIpalliame, Co 1[ef1 /la ce GopaT MPoTHB JieOeMHaTa Kaj flellaTa 1 7ia ce TTPOMOBHMpa 3rojieMeHa
DA Mery MIazuTe yUeHUIIN.



Introduction

Globally, physical activity (PA) is on
the decline, with less than 50% of
European children and adolescents
meeting recommended criteria.! As
children’s participation in PA de-
clines, risk of various chronic dis-
eases such as obesity, hypertension,
type 2 diabetes, and cancer increas-
es.?> The World Health Organiza-
tion (WHO) defines PA as any bodily
movement fueled by skeletal mus-
cles requiring energy expenditure,
encompassing various activities
such as play, sports, transportation,
recreation, and physical education.*
Regular PA has been shown to pro-
mote children’s mental health and
psychological well-being,>® while
also being tied to improved academ-
ic performance.”°

During the academic year (=9 months
annually), European children spend
most of their weekdays at school,
where they sit for extended peri-
ods during academic lessons. Data
from longitudinal studies with ob-
jective measures of PA suggest that
the standard model of a school is
poorly suited for the promotion of
PA as MVPA (moderate to vigorous
physical activity) begins to decline
and sedentary behavior begins to in-
crease from around the time young
children first enter schools."

In response to rising obesity rates,
North Macedonia recently amended
itslaw toincrease the amount of time
children spend in physical education
classes per week, but also proposed
strategies to promote PA through-
out each school day."? The poten-
tial impact of this new law in North
Macedonia could be far reaching in
not only increasing daily PA but also
mitigating obesity risk among young
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children. A recent school-based
physical education intervention pro-
gram in Lithuania resulted in not
only increased PA engagement, but
also positively affected somatic anxi-
ety, personality anxiety, and social
anxiety among children aged six to
nine years."”

Recognizing that many children do
not engage in regular PA for a va-
riety of reasons (e.g., psychological,
social, environmental, and demo-
graphic factors)**1¢ primary schools
can potentially offer an environment
to promote regular PA. The aim of
this study was to describe the char-
acteristics of the PA environment
in primary schools across North
Macedonia using data from the 6th
round of the WHO’s European Child-
hood Obesity Surveillance Initiative
(COSI).

Materials and Methods

Data utilized in this study were col-
lected between October and Decem-
ber 2022 as part of the 6th round
of WHO COSI in North Macedonia.
Comprehensive WHO COSI method-
ology reports have been previously
published.” The Ethics Committee of
the Ss. Cyril and Methodius Universi-
ty - Faculty of Medicine in Skopje ap-
proved the North Macedonia WHO
COSI-6™ round protocol (approval
03-2140/1 from 06.05.2022).

A representative sample of primary
schools (n=111), located within each
of the ten regional Centers of Public
Health, participated in the survey.

Following completion of data collec-
tion, research assistants from the
Institute of Public Health of North
Macedonia reviewed each school
form for accuracy. Next, these data



were entered into WHO-COSI’s elec-
tronic software system (Open Clini-
ca—Open Clinica LLC, Waltham, MA,
USA) and then electronically trans-
ferred to the Regional European
WHO Office for quality review and
verification.

Primary School Physical Activity En-
vironment Assessment

A designated primary school repre-
sentative (e.g., headmaster/headmis-
tress, principal) completed the man-
datory WHO COSI-6th round school
form that included questions regard-
ing the primary school PA environ-
ment. The following six questions
used a dichotomous response format
(ves or no): (1) Does your school have
an outdoor playground?, (2) Does
your school have an indoor gymnasi-
um?, (3) Is it permitted to use the out-
door playground in extreme weather
conditions?, (4) Is it permitted to use
the outdoor playground outside of
school hours?, (5) Is it permitted to
use the gym outside of school hours?,
and (6) Does your school organize
any sport/physical activities at least
once a week for primary school chil-
dren outside school hours?

Two questions were combined to as-
sess the frequency of physical edu-

Results

cation lessons, including: (1) Does
your educational program include
physical education? and (2) In this
current school year, how much time
each week does your school provide
physical education lessons for the
pupils of each class participating in
this project? To align with nation-
al physical education guidelines in
North Macedonia," responses were
dichotomized as either yes (>2 hours
per week physical education lessons)
or no (<2 hours per week physical ed-
ucation lessons).

Statistical Analyses

Descriptive analyses were conducted
to illustrate the prevalence of pri-
mary school PA environment indica-
tors overall and across second grade
enrollment size in North Macedonia.
Second-grade enrollment, at each
primary school, was used to classify
schools as either small (<29 pupils)
or large (=30 pupils). Chi-square (y2)
analyses were performed to examine
differences based on primary school
enrollment size. Statistical signifi-
cance was set at p<0.05 a priori. The
IBM® Statistical Package for the So-
cial Sciences, ® Version 28.0.1.1(14)
(SPSS+, Chicago, Illinois) was used
for all statistical analyses.

Table 1. Second-grade enrollment of primary schools participating in World Health
Organization European Childhood Obesity Surveillance Initiative—6* Round

Second Grade Enrollment Schools Pupils
% M=SD
Small
(<29 pupi]s) 477 20.5+5.5
Large .
(>30 pupils) Pupils M+SD 45.2+147

In North Macedonia, a total of 111
primary schools participated in the
WHO-COSI-6"* round. As shown in

Table 1, slightly less than half (47.7%)
of primary schools enrolled <29 pu-
pils in the second grade.



The prevalence of PA environment indi-
cators of primary schools participating
in the WHO COSI-6"" round are shown
in Table 2. Most primary schools had an
outdoor playground (94.6%), provided
>2 hours per week of physical educa-
tion lessons (89.2%), and had an indoor
gymnasium (83.8%). However, smaller
primary schools (<29 pupils) were sig-

nificantly less likely to have an indoor
gymnasium.

Approximately half of the primary
schools (48.5%) offered organized sport/
physical activities >1 time per week out-
side of school hours. Outside of school
hours, most primary schools permitted
use of outdoor play areas (77.1%).

Table 2. Prevalence of physical activity environment indicators of primary schools

Second Grade Enrollment
Physical Activitv Envi Indi Overall
ysical Activity Environment Indicators o Small Large
(<29 pupils) (230 pupils)
% %
Indoor gymnasium (gym) 83.8 75.5 91.4
Outdoor playground (play) area(s) 94.6 96.2 93.1
>2 hours per week of physical education lessons 89.2 86.8 91.4
School organizes sport/physical activities, >1 time per 185 521 155
week, outside of school hours
Use of outdoo.r play areas permitted during extreme 14.0 173 109
weather conditions
Use of outdoor play area(s) permitted outside of 7 80 197
school hours
Use of indoor gym permitted outside of school hours 21.6 224 20.8

Bold text denotes statistically significant differences between primary school enrollment (p<0.05).

Discussion

This study addresses an important gap
in furthering our understanding of
the primary schools PA environment
across North Macedonia. Findings
generated in this study can be used to
monitor and develop PA environment-
related guidelines and interventions
for primary schools in North Macedo-
nia. Overall, the PA primary school
environment in North Macedonia was
found to be positive. Most schools had
both an indoor gymnasium and an out-
door playground. Additionally, nine of
ten primary schools provided physical
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education lessons >2 hours per week.
Our findings were similar to those of
Korzycka’s study on Polish primary
schools,’® particularly in terms of the
availability of indoor gym facilities, out-
door play areas, and organized sports
classes. In Korzycka’s study, larger pri-
mary schools, with an enrollment of
30 pupils or more, were more likely to
have a gymnasium. The underlying rea-
sons for this finding should be explored
in greater detail in the future across
North Macedonia. Additionally, analy-
ses should be conducted to ascertain
differences in children’s PA levels in the



primary school PA environments.

In a recent study, Prosheva et al. con-
ducted a comprehensive assessment of
primary school physical environments
(n=320) across North Macedonia.19 In
relation to the PA environment within
schools included in their sample, those
in urban areas and attended by Macedo-
nian or multiethnic students had signif-
icantly higher chances of using school
premises for PAs outside of school hours
compared to schools in rural areas and/
or attended by Albanian students. Ad-
ditionally, 47 primary schools reported
no access to school premises for after-
school physical activities, while 102
reported partial access. Another study
focused on the importance of designing
outdoor spaces to encourage physical
activity and improve children’s health.
This study, conducted across five pri-
mary schools in Turkey, employed vari-
ous methods such as behavior mapping,
physical evaluations of schoolyards, and
interviews with students, teachers, and
administrators. The results highlighted
common features of schoolyards and
the types of activities students partici-
pated in. Active students who walked to
school had lower BMI levels compared
to sedentary ones, and students at
schools with larger yards also tended to
have lower BMI values. Most students
favored larger, greener schoolyards.

One major challenge identified was
overcrowding during recess, which lim-
ited opportunities for physical activity.
Schoolyards with better landscape de-
signs were more popular and positively
influenced student satisfaction.20

A similar study in Norway focused on
monitoring schoolchildren’s physical
activity in relation to the availability of
physical activity equipment. The study
found that 73% of boys and 57% of girls
in primary school reported engaging

in daily physical activity during recess,
compared to only 38% of boys and 21%
of girls in secondary school. Boys were
generally more active than girls. The re-
search indicated that secondary school
students with more outdoor facilities
were nearly three times more likely to
engage in daily physical activity than
those with fewer facilities. Specific fea-
tures, such as soccer fields, playground
equipment, and sledding hills, were
linked to increased activity for boys,
while sledding hills were a key factor
for girls. No significant patterns were
observed for primary school students,
likely due to their naturally higher ac-
tivity levels. 2! In Norway, schools offer
multiple recess periods and a longer
after-lunch break, contributing up to
40% of the recommended 60 minutes
of daily physical activity.??

Previous research has demonstrated
that school environment factors, such
as the availability of outdoor equip-
ment and the presence of supervision,
can positively influence physical activ-
ity levels during recess. Adding more
equipment and providing supervision
has been shown to boost activity levels
during school time. 2%

A study at Rochester Elementary School
explored whether children were more
physically active in an activity-friendly
environment compared to a traditional
school setting. It compared three en-
vironments: a traditional classroom,
“The Neighborhood” (which encour-
aged more movement), and a “Standing
Classroom” with standing desks. The
study also tested replacing traditional
desks with vertical workstations as a
practical solution. Physical activity was
measured using accelerometers, show-
ing no significant differences between
systems. The study found that “The
Neighborhood” led to a 50% increase in



physical activity throughout the school
day, as children walked or played while
learning. When standing desks were
introduced to a traditional classroom,
physical activity levels were similar to
those in the Standing Classroom, sug-
gesting that the building design, not
just educational technology, influenced
the increase in activity. While limited
research exists on modifying school en-
vironments for physical activity, previ-
ous studies indicate that access to activ-
ity-related equipment, like soccer balls,
increases activity, especially under su-
pervision.?®

A study in Japan highlights the impor-
tance of addressing environmental fac-
tors to encourage physical activity dur-
ing recess and shows that promoting
positive perceptions of school facilities
may be particularly effective for boys
at lunch recess and for girls at morn-
ing recess. This study explored how
the perceived school environment af-
fected physical activity among elemen-
tary school children during recess. Boys
who believed their school had good
equipment for physical activity engaged
in more moderate activity during lunch
recess, and those who perceived good
facilities participated in more vigorous
activity and less sedentary behavior.
Similarly, girls who thought the school
had good facilities spent more time in
moderate and vigorous activity during
morning recess. However, girls who
saw the equipment as good engaged in
less light physical activity. %

Limitations

Although there are several limitations
to our research, when comparing our
findings with those of other studies, we
can still observe positive results. Sever-
al factors should be considered regard-
ing the limitations of our study. Firstly,
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while the WHO COSI-6" round includes
a nationally representative sample of
Macedonian primary schools, the cross-
sectional design limits our ability to
establish causality. Secondly, as with
all observational studies that rely on
self-reports, response bias is a potential
concern. Thirdly, due to the nature of
secondary analyses, we were unable to
modify or expand upon the questions
and responses in the WHO COSI-6. Fi-
nally, we identified only one previously
published WHO COSI study 18 that ad-
dressed similar research questions and
analyses to our own.

Conclusion

In conclusion, while the overall school-
related physical activity (PA) environ-
ments were positive, not all Macedonian
primary schools have sufficient recre-
ational facilities and space for students
to engage in physical activities. There-
fore, there is a significant need for col-
laborative efforts between schools and
local authorities to address this issue
effectively, with the goal of combating
childhood obesity and promoting in-
creased physical activity among young
students.
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