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WITH THE PAQ-C

Abstract: Regular physical activity (PA) is essential for healthy physical
and mental development in children. However, there is a lack of region-specific data
on PA levels among school-aged children in Serbia. This study aimed to assess
physical activity levels among primary school children using the Physical Activity
Questionnaire for Children (PAQ-C), with a particular focus on sex-based
differences and the proportion of children meeting the recommended activity
thresholds. A total of 51 students (25 boys and 26 girls; mean age = 10.25 + 0.39)
from a primary school in Serbia completed the Serbian-translated PAQ-C.
Descriptive statistics were calculated for each item and total PAQ-C scores.
Independent samples t-tests were used to examine sex differences. The mean PAQ-C
score was 3.11 £ 0.62, with boys scoring slightly higher (3.26 £ 0.56) than girls (2.96
+ 0.64). While most item-level comparisons showed no significant sex differences,
girls reported significantly lower activity on weekday evenings (Item 6, p = .025).
Based on the cut-off criteria, 72% of boys and 53.8% of girls were classified as
sufficiently active. The findings highlight moderate activity levels among the sampled
children, with notable sex-based variation in specific PA patterns. These results
underscore the need for targeted interventions and regular surveillance to promote
adequate physical activity in primary school settings.

Keywords: self-report, primary school, fourth grade pupils, sex differences,
physical activity measurement.

Introduction

Regular moderate-to-vigorous physical activity (MVPA) is critical for
cardiometabolic, musculoskeletal, and psychosocial health during late childhood and
lays the foundation for active lifestyles in adulthood (World Health Organization
[WHOQ], 2020). Current WHO guidelines recommend that children and adolescents

* darko89 nish@hotmail.com

71


mailto:darko89_nish@hotmail.com

accumulate > 60 min/day of MVPA, yet surveillance data show that the vast majority
fall short of this target. A pooled analysis of 1.6 million adolescents from 146
countries found that 81% did not meet the guideline in 2016, with little improvement
since 2001 (Guthold et al., 2020).

Despite growing interest in youth physical activity (PA) across Europe,
empirical PA data for primary-school students from the Western Balkans are scarce.
Serbian monitoring studies have largely focused on older adolescents or have relied
on pedometer data limited to the school day, and they consistently report low or
declining PA levels. For example, a recent national study of 5,409 Serbian school-
age children showed a significant age-related drop in activity, particularly among
girls (Malicevi¢ et al., 2022). Likewise, only about 19% of healthy Serbian
adolescents achieved a ‘“high” PA category, a figure well below comparable
European estimates (Nikoli¢ et al., 2020). Collectively, these reports highlight the
need for up-to-date, instrument-based estimates in younger age groups.

Although device-based monitors (e.g., accelerometers) are the gold standard
for objectively tracking children’s activity, their cost and logistical demands in large
school samples make a brief seven-day recall tool such as the Physical Activity
Questionnaire for Older Children (PAQ-C) a far more practical alternative.

PAQ-C is a nine-item, seven-day recall instrument designed for use during
the school year for schoolchildren aged 8 to 14 (Crocker et al., 1997; Kowalski et al.,
2004). It is inexpensive, takes < 10 min to administer in a classroom, and
demonstrates acceptable reliability (o = 0.70-0.90) and moderate correlations with
accelerometer-derived MVPA (r = 0.30-0.40) across diverse cultures (Marasso et al.,
2021). Saint-Maurice et al. (2014) demonstrated that a calibrated model combining
PAQ-C scores with age and sex explained 40% of the variance in accelerometer-
measured MVPA, with strong agreement (r = .63) and no significant bias. Large
normative datasets, most notably an English sample of 7,226 schoolchildren aged 10
to 15, offer age- and sex-specific reference values and cut-off points for identifying
sufficient PA levels (Voss et al., 2013). These features make the PAQ-C well-suited
for population surveillance and international comparison.

The present cross-sectional study aimed to (1) assess the physical activity
levels of primary school children using the Physical Activity Questionnaire for Older
Children (PAQ-C), and (2) examine sex differences in physical activity and the
proportion of children meeting established sex-specific cut-off points for sufficient
physical activity.

Methods

Study design and participants

A cross-sectional classroom survey was carried out in March 2024 at a single
primary school in Boljevac, a semi-urban municipality in eastern Serbia. The school
follows the national curriculum for fourth grade, which includes three compulsory
45-minute physical education lessons each week. All fourth-grade students from two
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classes (N = 55) were invited to participate in the survey. A total of 51 children (25
boys and 26 girls) completed the questionnaire. Inclusion criteria required that all
participants be enrolled in the fourth grade of the selected primary school, attend
school regularly during the previous week without any reported health issues, and
provide parental or guardian consent for participation. Exclusion criteria applied to
students who had incomplete PAQ-C data (n = 2), experienced technical issues
during questionnaire administration (n = 1), or declared that they had been sick during
the week preceding data collection (n = 1). The average age of the participants,
calculated from official birth records to the date of the survey, was 10.25 + 0.39 years
(with an age range of 9.6 to 11.1 years). The study followed the Declaration of
Helsinki.

Instrument

Physical activity was assessed with the Physical Activity Questionnaire for
Older Children (PAQ-C), a nine-item, seven-day recall tool suitable for Grades 4-8
(Crocker et al., 1997; Kowalski et al., 2004). The Serbian version was prepared
through forward and back translation by two bilingual professors from English
linguistics, reviewed by three local physical education teachers, and piloted with a
group of ten students. Each of the nine PAQ-C items is scored on a 5-point scale,
with higher scores reflecting greater levels of physical activity. The total PAQ-C
score is calculated as the arithmetic mean of Items 1-9, resulting in a final score
ranging from 1 to 5, with higher values indicating greater physical activity. In the
present study, the PAQ-C has demonstrated acceptable internal consistency, with a
Cronbach’s alpha of 0.85. Additionally, its test—retest reliability has been supported
by correlation coefficients ranging from 0.75 to 0.82, indicating satisfactory
consistency over time (Kowalski et al., 2004). In terms of external validity, PAQ-C
scores have shown moderate convergent validity with objective measures such as
accelerometers, with correlation coefficients in the range of 0.30 to 0.40 (Marasso et
al., 2021).

Procedure

Data collection was conducted during regular school hours, typically within
a classroom setting to ensure a quiet and controlled environment. A trained physical
education teacher and researcher introduced the study to the students, clearly
explaining its purpose and emphasizing voluntary participation and anonymity. The
administration of the PAQ-C followed procedures recommended by Kowalski et al.
(2004) to maintain consistency across respondents. Students were instructed to
answer honestly and independently, reflecting on their physical activity over the
previous seven days. The questionnaire was completed on paper and required
approximately 10 minutes. Teacher or researcher were available to clarify unfamiliar
terms or activity examples if needed but were careful not to prompt or influence
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students’ responses in any way. This procedure ensured a reliable self-report
environment and minimized potential bias during data collection.

Statistical analysis

Descriptive statistics including means and standard deviations, were
calculated for the total sample as well as separately for boys and girls. The Shapiro—
Wilk test was used to assess the normality of the distribution for the total PAQ-C
score. To examine differences between boys and girls, Welch’s independent-samples
t-test was employed, as Levene’s test indicated unequal variances for several items.
Corresponding effect sizes were reported using Cohen’s d with 95% confidence
intervals (CI), where values around 0.2 indicate small effects, 0.5 moderate effects,
and 0.8 or above large effects (Cohen, 1988). To evaluate activity sufficiency,
participants were classified as “sufficiently active” if they scored > 2.9 (boys) or >
2.7 (qgirls), based on cut-off values from Voss et al. (2013). For all statistical
procedures, significance was set at o= 0.05. All analyses were conducted using IBM
SPSS Statistics, version 27 (IBM Corp., Armonk, NY).

Results

Descriptive statistics were first calculated for PAQ-C item and total scores,
followed by independent samples t-tests to examine differences between boys and
girls in PAQ-C total and item-level scores, providing insight into sex-based variations
in self-reported physical activity levels among primary school children. The Shapiro—
Wilk test confirmed that the distribution of the total PAQ-C composite scores did not
significantly deviate from normality.

Table 1 provides descriptive statistics of the study sample. The average age
of participants was approximately 10.25 years with balanced gender representation.
Boys reported slightly higher average PAQ-C total scores (3.26) compared to girls
(2.96), but overall physical activity levels were moderate.

Table 1. Sample Characteristics (N =51)

Variable Total Sample Boys (n = 25) Girls (n = 26)
Age (years) 10.25+0.39 10.32 +0.37 10.19+0.39
PAQ-C total score 3.11+0.62 3.26 £ 0.56 2.96 £ 0.64

Note. Values are presented as M + SD. PAQ-C = Physical Activity Questionnaire for Older
Children.

Table 2 presents the mean and standard deviation (M * SD) of self-reported
physical activity levels for each item of the PAQ-C and the overall total score,
disaggregated by sex and for the total sample (N = 51). Overall, boys reported slightly
higher levels of physical activity than girls across all PAQ-C items. The largest
differences between boys and girls appeared in evening, after school and self-
perceived physical activity, with boys consistently reporting higher engagement in
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these domains than girls. These results suggest that boys in this sample reported
greater overall physical activity across all measured domains.

Table 2. PAQ-C Scores by Sex and Total Sample

Item Total M£SD Boys M+SD Girls M+SD
Iltem 1 2.20+£0.59 2.21+0.62 2.18+0.56
Item 2 494+0.31 5.00+0.00 4.88 +0.43
Item 3 2.29+0.86 244 +0.58 215+1.05
Item 4 1.45+0.61 152+0.71 1.38+£0.50
Item5 347+124 3.68+1.22 3.27+1.25
Item 6 3.04+1.02 3.36+0.70 273+119
Item 7 316+142 3.24+142 3.08+1.44
Item 8 341+134 3.72+1.17 312+145
Item 9 4.00+£0.77 415+0.75 3.86+0.78

Total Score  3.11+0.62 3.26 £ 0.56 2.96 + 0.64

Note. M = mean; SD = standard deviation; PAQ-C = Physical Activity Questionnaire for
Older Children; Item 1 = activity participation during spare time; Item 2 = activity level during
physical education (PE) classes; Item 3 = activity during recess; Iltem 4 = activity during lunch
break; Item 5 = activity after school; Item 6 = evening physical activity; Item 7 = weekend
physical activity; Item 8 = general self-perception of activity level; Item 9 = physical activity
on each day of the previous week; Total score = average of all nine PAQ-C items.

Figure 1 presents the sex differences in physical activity levels across
individual PAQ-C items and the total score, expressed as Cohen’s d effect sizes with
95% confidence intervals (Cl). Most items show small to moderate positive effect
sizes, indicating that boys tended to report higher levels of physical activity than girls.
However, only Item 6, which reflects physical activity participation during the
evening, demonstrated a statistically significant difference (Cohen’s d = 0.64, p =
.025), with boys scoring notably higher. Other items, including the total PAQ-C
score, showed small-to-moderate effects but did not reach statistical significance.
This suggests trends favoring higher male activity but insufficient evidence to
conclude consistent differences across all domains.
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Figure 1. Forest Plot of Sex Differences
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Note. Cohen’s d = Effect Size; CI = Confidence Intervals; Item 1 = activity participation
during spare time; Item 2 = activity level during physical education (PE) classes; Item 3 =
activity during recess; Item 4 = activity during lunch break; Item 5 = activity after school; Item
6 = evening physical activity; Item 7 = weekend physical activity; Item 8 = general self-
perception of activity level; Item 9 = physical activity on each day of the previous week; Total
Score = average of all nine PAQ-C items; * = statistical significance at p < 0.05.

Figure 2 presents the distribution of PAQ-C total scores among boys and
girls, along with sex-specific cut-off lines for sufficient physical activity (2.9 for boys,
2.7 for girls, Voss et al., 2013). The violin plots show that although both groups
exhibit moderate activity levels on average, boys' scores tend to cluster higher.
Notably, 72.0% of boys and 53.8% of girls surpassed their respective thresholds,
suggesting a higher proportion of sufficiently active boys in this sample.
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Figure 2. Distribution of PAQ-C Total Scores Among Boys and Girls With Sex-
Specific Cut-Off Points for Sufficient Physical Activity.
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Note. Dashed lines represent the physical activity sufficiency cut-offs for PAQ-C total scores:
2.9 for boys and 2.7 for girls. These thresholds were established by Voss et al. (2013).

Discussion

This study provides the first assessment of physical activity levels among
Serbian schoolchildren using the Physical Activity Questionnaire for Older Children
(PAQ-C). The mean PAQ-C score for the total sample was 3.11 (SD = 0.62),
indicating a moderate level of physical activity. Boys reported slightly higher activity
levels (M = 3.26, SD = 0.56) compared to girls (M = 2.96, SD = 0.64), though the
difference was not statistically significant (p > 0.05). Based on established sex-
specific cut-off points for sufficient activity >2.9 for boys and >2.7 for girls, 72% of
boys and 53.8% of girls were classified as sufficiently active, totaling 62.7% of the
overall sample. These findings suggest that substantial proportion of Serbian fourth-
grade students meet sufficient physical activity levels associated with health-related
fitness.

These values are broadly consistent with findings from nearby countries. For
instance, in a Croatian study of fourth-grade students, boys scored 3.69 and girls 3.48
on the PAQ-C (Rajkovi¢ Vuleti¢ et al., 2024), while third-grade students in another
Croatian sample showed lower values (3.11 for boys, 2.66 for girls; Badri¢ & Ravli¢,
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2017). A large Bosnian study reported PAQ-C scores of 3.16 for boys and 2.91 for
girls aged around 12, noting that sex differences were not evident at age 10 (Pojskic¢
& Eslami, 2018). In Serbia, slightly older students aged 13.6 years, had a similar
PAQ-C scores of 3.21 for boys and 2.87 for girls (Radisavljevi¢ Janic et al., 2020).
Another Serbian study involving over 5,000 students aged 11-14 using PAQ-A,
found that boys were more frequently classified as highly active compared to girls,
and that activity levels decreased with age, particularly among girls (MaliCevic et al.,
2022). International comparisons suggest that our findings are similar to the
European average. For instance, 10-year-old children in England reported mean
PAQ-C scores of 3.2 for boys and 3.0 for girls (Voss et al., 2013), while Spanish
samples typically range between 3.1 and 3.2 (Benitez-Porres, Alvero-Cruz et al.,
2016; Benitez-Porres, LOpez-Fernandez et al., 2016). In Central and Eastern Europe,
similar age groups have reported moderate PAQ-C scores: Czech children averaged
2.7 (Cuberek et al., 2021), Hungarian children scored 2.87 for girls and 3.0 for boys
(Makai et al., 2023) and Bulgarian children scored 2.6 for girls and 2.9 for boys
(Kolimechkov et al., 2017). Chinese samples have shown lower values, with mean
values of 2.7 for boys and 2.6 for girls (Wang et al., 2016).

A noteworthy finding is that only 62.7% of children in our sample met the
established sex-specific cut-off points for sufficient physical activity (>2.9 for boys,
>2.7 for girls), with a considerably higher proportion of boys (72%) classified as
sufficiently active compared to girls (54%). This prevalence is generally in line with
or slightly below levels reported in other European studies, such as those from
England (Voss et al., 2013) and Spain (Benitez-Porres, Alvero-Cruz et al., 2016),
where greater proportions of students were found to meet either PAQ-based
sufficiency thresholds or the WHO recommendation of 60 minutes of daily
moderate-to-vigorous physical activity (MVPA). National data from Serbia similarly
indicate that approximately 40% of 11-year-olds reported being physically active
every day of the week, with a significant decline in activity by age 15 (Pordevi¢ et
al., 2022). However, the observed pattern of lower activity levels among girls is
consistent across most regional and international findings. Several factors may help
explain the moderate PA levels observed in our sample. First, the Serbian national
curriculum mandates three 45-minute physical education (PE) classes per week in
primary school, which provides a structured opportunity for movement, though it still
falls short of the WHO recommendation of 60 minutes of daily MVPA (WHO,
2020). The quality and intensity of PE lessons, however, can vary across schools and
instructors, potentially influencing actual engagement in physical activity during
these classes (Hollis et al., 2016). Second, extracurricular and informal physical
activities play a critical role in shaping overall physical activity levels. While access
to organized sports programs or recreational facilities may vary by region, many
children remain active through unstructured means such as outdoor play, cycling, or
walking to and from school. Few studies have highlighted the importance of
environmental and social influences, such as parental support, neighborhood safety,
access to parks, and a supportive community sports culture, in promoting physical
activity outside of school settings (Sallis et al., 2000; Davison & Lawson, 2006;
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Pojski¢ & Eslami, 2018). Third, the timing of data collection may have influenced
results. Assessments were conducted in early March, a period still characterized by
colder weather in Serbia, which may have reduced opportunities for outdoor activity.
Seasonal fluctuations in PAQ-C scores are well-documented, with lower scores
typically observed during the winter months compared to spring and summer (Silva
et al., 2011; Atkin et al., 2016). Lastly, the use of self-report measures introduces
inherent limitations. Although the PAQ-C is validated and widely used across diverse
populations, its reliance on recall may result in over- or underestimation, especially
among younger children (Crocker et al., 1997; Kowalski et al., 2004). Despite this,
its practicality and ability to estimate MVVPA at the group level continue to support
its use in large-scale surveillance studies (Saint-Maurice et al., 2014).

Although boys in our study reported higher average PAQ-C scores than girls,
the difference was not statistically significant. This finding aligns with regional
research by Rajkovi¢ Vuleti¢ et al. (2024) in Croatia, which also found no significant
sex differences in PAQ-C scores among fourth-grade students. Similarly, Voss et al.
(2013) observed no sex differences at age 10 in a large English sample, with
disparities becoming more pronounced in older age groups. Pojski¢ and Eslami
(2018) reported a comparable trend in Bosnia and Herzegovina. These results suggest
that around the age of 10, boys and girls may experience similar opportunities for
physical activity and motivation, particularly in school environments where access to
physical education (PE), recess, and informal play is relatively equal. Furthermore,
at this age, biological and sociocultural factors, such as gender norms or pubertal
changes that typically lead to variations in physical activity, may not yet have a
significant impact.

A key strength of this study is its contribution to the limited pool of data on
younger Serbian schoolchildren using a standardized physical activity instrument.
While the PAQ-C has been used in older Serbian populations, few studies have
focused on fourth-grade schoolchildren.

However, several limitations must be acknowledged. The reliance on self-
report may lead to over- or underestimation. The modest sample size (N = 51) from
a single semi-urban area limits the generalizability of the findings. Additionally, the
absence of objective PA measures such as accelerometry prevents cross-validation.
Finally, the cross-sectional design precludes causal interpretations regarding PA
patterns.

This study provides valuable baseline data to inform the development of PE
policy and programs in Serbia. The relatively high proportion of sufficiently active
children is encouraging, but the moderate mean scores highlight a need to enhance
daily opportunities for structured and unstructured activity. Future studies should
expand to larger and more diverse samples, include objective PA measures, and
explore longitudinal patterns to assess intervention impact.
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Conlusion

This cross-sectional study assessed physical activity levels among Serbian
fourth-grade students using the PAQ-C and examined sex differences in overall
activity and the proportion of children meeting established sex-specific cut-off points
for sufficient physical activity. The results revealed a moderate mean PAQ-C score
(M = 3.11), with boys reporting slightly higher activity levels than girls across all
items. Although most sex differences were not statistically significant, boys showed
higher average scores. Based on established cut-off values (>2.9 for boys, >2.7 for
girls), 72% of boys and 53.8% of girls were classified as sufficiently active,
amounting to 62.7% of the total sample. These findings highlight the relevance of the
PAQ-C as a monitoring tool and emphasize the importance of promoting regular
physical activity among primary school children, with particular attention to groups
with lower activity levels.
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Darko Stojanovic¢

NIVO FIZICKE AKTIVNOSTIVDESETOGODSNJIH UCENIKA U SRBUT:
TRANSVERZALNO ISTRAZIVANJE PRIMENOM UPITNIKA PAQ-C

Sazetak: Redovna fizicka aktivnost od kljucne je vaznosti za zdrav fizicki i
mentalni razvoj dece, ali podaci o njenom nivou medu skolskom decom u Srbiji jos uvek
su ograniceni. Cilj ovog istrazivanja bio je da se proceni nivo fizicke aktivnosti ucenika
Cetvrtog razreda koriste¢i upitnik za procenu fizicke aktivnosti za decu (PAQ-C), s
posebnim osvrtom na polne razlike i udeo dece koja dostizu preporucene pragove fizicke
aktivnosti. Uzorak je bio sacinjen od pedeset i jednog ucenika (25 decaka i 26 devojcica;
prosecne starosti 10.25 £ 0.39 godina) iz Cetvrtog razreda jedne osnovne skole u Srbiji.
Za ispitivanje razlika izmedu polova, primenjen je t-test za nezavisne uzorke. Prosecan
PAQ-C skor iznosio je 3.11 £ 0.62, pri ¢emu su decaci postigli nesto visi skor (3.26 +
0.56) u poredenju sa devojcicama (2.96 £ 0.64). lako kod vecine ajtema nije uocena
znacajna razlika izmedu polova, devojcice su imale znacajno nizu fizicku aktivnost u
vecernjim satima (Ajtem 6, p = 0.025). Prema granicnim vrednostima, 72% decaka i
53.8% devojcica klasifikovano je kao dovoljno aktivno. Nalazi ukazuju na umerene nivoe
aktivnosti kod ispitanih ucenika, uz izrazene polne razlike u pojedinim obrascima fizicke
aktivnosti. Dobijeni rezultati naglasavaju potrebu za ciljanim intervencijama i redovnim
pracenjem kako bi se podstakla adekvatna fizicka aktivnost u osnovnoskolskom
okruzenju.

Kljuéne reci: samoprocena fizicke aktivnosti, osnovna skola, ucenici cetvrtog
razreda, polne razlike, anketa.
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