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Abstract  

Active commuting is considered one of the many forms of physical activity that 

could increase the level of physical activity among school children. The aim of the 

current study was to examine the differences between the health-related fitness of school 

children who engage in active and passive commuting to school, and to explore the 

associations between active commuting to school and the health-related physical fitness 

of school children. A total of 152 children (58 girls and 94 boys), aged 12, from four 

primary schools in the Kraljevo area participated in this study. Basic anthropometric 

measures were taken along with eight physical fitness tests. Boys who actively commute 

had greater upper body muscular endurance and cardiorespiratory fitness, and girls who 

were active school commuters had better results in flexibility, explosive power, upper 

body muscular endurance, and cardiorespiratory fitness. Linear regression analysis 

revealed significant associations between active commuting, and abdominal strength and 

cardiorespiratory fitness for boys, and flexibility and upper body muscular endurance for 

girls. Considering these positive findings, it is recommended that future studies be 

conducted on a larger sample and that they include intensive educational campaigning to 

encourage Serbian schoolchildren to practice active commuting to and from school is 

likewise recommended. 
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АКТИВНИ ТРАНСПОРТ ДО ШКОЛЕ,  
БМИ И ЗДРАВСТВЕНО УСМЕРЕНИ ФИТНЕС 

УЧЕНИКА ОСНОВНЕ ШКОЛЕ 

Апстракт  

Активни транспорт се сматра једном од многих форми физичке активности које 
могу да повећају ниво физичке активности код школске деце. Циљ овог истражива-
ња био је да се испитају разлике између ученика који користе активни и пасивни 

транспорт до школе у нивоу здравствено усмереног фитнеса, као и да се истраже ве-
зе између активног транспорта до школе и здравствено усмереног фитнеса код уче-
ника основне школе. Истраживањем је обухваћено укупно 152 ученика (58 девојчи-
ца и 94 дечака), старости 12 година из четири основне школе са подручја града Кра-
љева. Измерене су основне антропометријске мере и примењено је осам тестова за 
процену физичке спремности. Дошло се до сазнања да су дечаци који практикују 
активни транспорт имали већу мишићну издржљивост горњег дела тела и виши ни-
во кардиореспираторне спремности, а да су девојчице које активно путују до школе 
и назад имају бољу флексибилност, експлозивну снагу ногу, мишићну издржљивост 
горњег дела тела и кардиореспираторну спремност. Резултати линеарне регресионе 
анализе су показали значајну повезаност између активног транспорта, снаге мишића 
абдомена и кардиореспираторног фитнеса код дечака, те флексибилности и мишић-
не издржљивости горњег дела тела код девојчица. Имајући у виду позитивне резул-
тате овог истраживања, препоручује се да будућа истраживања обухвате већи узорак 
и интензивне образовне кампање, како би се школска деца у нашој земљи подстакла 

да у већој мери практикују активни транспорт до и из школе.  

Кључне речи:  школска деца, физичка активност, моторичке способности. 

INTRODUCTION 

Decreased levels of physical activity, a sedentary lifestyle, and an 

epidemic of childhood obesity represent public health crises on a global 

level (Villa-González, Barranco-Ruiz, and Evenson, 2018). Since an 

overweight status during childhood and adolescence is associated with in-

creased morbidity and mortality in later life (Dietz, 1994; Must et al., 

1999), the World Health Organization (WHO) has published recommen-

dations on physical activity and sedentary behaviour for children and ado-

lescents. These recommendations state that children should accumulate at 

least 60 minutes of moderate-to-vigorous physical activity daily (WHO, 

2010). Apart from well the documented changes in the motor behaviour 

of young children, it has been suggested that the positive self-image that 

younger primary school pupils have about themselves is a good prerequi-

site of an effective physical education class (Buišić, Cvejić, and Pejović, 

2019). Some authors consider active commuting to school an important 

and missed opportunity for physical activity, because most children 

commute to and from school 5 days per week during the school year (Da-

vison, Werder, and Lawson, 2008; Chillón et al., 2011). 
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Active commuting, in the forms of walking or cycling, followed 

the overall trend of physical activity decrease, and has consistently been 

declining over the last 30 years (Mendoza & Liu, 2014). Some authors 

suggest that various interventions are needed to reverse this trend (Villa-

González et al. 2018). While increases in children’s weight have coincid-

ed with declines in active commuting to and from school (Salmon, Tim-

perio, Cleland, & Venn, 2005), several systematic reviews reported posi-

tive associations between active commuting to school and cardiorespira-

tory fitness in youth (Larouche et al., 2014; Lubans, et al., 2011). The as-

sociation between active commuting to school and health-related physical 

fitness has been studied in adolescents (Madsen et al., 2009; Meron et al., 

2011) and in children (Cooper et al., 2008; Ostergaard et al., 2013). The 

majority of the studies that reported associations between active commut-

ing to school and the health-related physical fitness of schoolchildren 

primarily focused on cardiorespiratory fitness. One of the few studies that 

explored associations between active commuting to school and the health-

related physical fitness of schoolchildren reported that active commuting 

to school was significantly associated with higher levels of both speed-

agility and lower body muscular fitness in boys and girls, respectively 

(Villa-González, Ruiz, and Chillón, 2015). Interestingly, these authors 

stated that there were no significant associations between active commut-

ing to school and cardiorespiratory fitness. Every effort to increase physi-

cal activity among youth should be considered an essential component of 

the extended strategy needed to hinder the global obesity epidemic. Many 

forms of physical activity could be targeted, including regular physical 

education classes, extracurricular physical activities, various forms of 

sports, and active commuting. 

Considering the lack of literature on associations between active 

commuting to school and the health-related physical fitness of school-

children, especially in Serbia, the purpose of the study was twofold: (1) to 

examine differences in the health-related physical fitness between school-

children who engage in active and passive commuting to school; and (2) 

to explore the associations between active commuting to school and both 

aspects of health-related physical fitness of schoolchildren – cardiorespir-

atory and muscular fitness, respectively. We agree with the notion that 

school, with its teachers, institutional role, and authority can contribute to 

the promotion of healthy habits among schoolchildren (Petrović, Momči-

lović, and Pelemiš, 2022), and that our findings will be a valuable addi-

tion to the current knowledge on the matter.   
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METHODOLOGY 

Sample 

A total of 152 school children participated in the study. The sample 

consists of 58 girls and 94 boys. The mean age for the girls was 12.43 

(SD 0.50), and the mean age for the boys was 12.21 (SD 0.41). The sam-

ple includes children from four schools (urban and suburban) in a wide 

range of socio-economic backgrounds, and reflects the population of chil-

dren attending schools in the Kraljevo area.  

Measures 

The physical fitness of schoolchildren was assessed through eight 

tests: (1) the single leg stance; (2) hand tapping; (3) leg tapping; (4) for-

ward bend; (5) standing broad jump; (6) sit-ups; (7) bent arm hang, and 

(8) 6 min lap run (reduced Cooper test). The first seven tests were select-

ed from the test battery of Kurelić et al. (1975). The reduced Cooper test 

was used as a recommended test of the cardiorespiratory fitness of chil-

dren (Fjørtoft, Pedersen, Sigmundsson, & Vereijken, 2011). The anthro-

pometric measures taken include height, weight, and BMI, which was 

calculated using the standard equation (BMI = weight (kg)/height (m2)). 

Commuting to school was measured through a supervised questionnaire 

at school. Active commuting was assessed through responses to the ques-

tion: “How do you typically get to and from school?” Participants had on-

ly the option of selecting one main mode, meaning that information on 

multimode trips, such as walking to or from public transport hubs, was 

not obtained. This variable was used to derive a two-category exposure 

variable for the purposes of this study: (1) passive transport (private car, 

taxi/minicab, motorcycle/moped/scooter, bus); and (2) active transport 

(walking or cycling). Measurements were taken during the last week of 

May, before the end of the academic year.  The description of the partici-

pants is presented in Table 1. 

Table 1. Descriptive statistics of participants 

Characteristics  Boys Girls 

Number of active commuters (%)  60 (63.8) 34 (58.6) 

Number of passive commuters (%)  34 (36.7) 24 (41.3) 

Age (years), Mean (SD)  12.21 (0.41) 12.43 (0.50) 

N  94 58 

Data Analysis 

The normality of the variables was assessed using the Kolmogo-

rov-Smirnov test. Differences between participants that use active and 

passive transport of non-normal variables were tested by using the non-



Active Commuting to School, BMI, and Health-Related Fitness of Primary School Students 585 

parametric Mann-Whitney U-test. The Student’s t-test was used for nor-

mal variables. For the statistical processing of the results of using active 

transport to and from school, linear regression analysis was conducted in 

the statistical programme IBM SPSS v.23. The dependent variable was 

the type of transport to and from school (1 = walking or cycling; 0 = pri-

vate car, taxi/minicab, motorcycle/moped/scooter, bus). Independent var-

iables were the eight fitness tests (the single leg stance, hand tapping, leg 

tapping, forward bend, standing broad jump, sit-ups, bent arm hang, and 6 

min lap run (reduced Cooper test), along with BMI. 

RESULTS 

The male participants’ characteristics and mean differences can be 

found in Table 2. The mean values for BMI indicate that boys who com-

mute actively and passively all fall into the category of a healthy weight 

for their age and sex, with BMI cut-off points ranging between 15.47 and 

21.37 (Cole & Lobstein, 2012). The results of the Mann-Whitney U-test 

and the Student’s t-test revealed differences between boys who commute 

actively and passively, and these differences are reflected in weight, 

height, and BMI (p<0.01). Boys who commute passively were signifi-

cantly heavier, taller, and had a higher BMI. Among the physical fitness 

tests, significant differences were found in the bent arm hang, and the re-

duced Cooper test, on which boys who commute actively had better re-

sults (p<0.05). 

Table 2. Descriptive characteristics (mean ± sd) of the study sample 
variables stratified by means of commuting for boys  

(AC – active commuting; PC – passive commuting) 

Variable AC Boys 

Mean (SD) 

PC Boys 

Mean (SD) 

p 

Weight (kg)  48.25  (8.83)  55.25  (11.88) 0.01** 

Height (cm)  156.38  (6.75)  160.60  (7.37) 0.01* 

BMI (kg/m2)  19.63  (2.77)  21.30  (3.63) 0.01* 

Single leg stance  18.39  (13.49)  16.70  (9.30) 0.84 

Hand tapping  35.78  (3.77)  36.59  (4.65) 0.36 

Leg tapping  29.40  (2.99)  29.41  (3.17) 0.74 

Forward bend  34.56  (6.93)  32.19  (6.93) 0.11 

Standing broad jump  166.20  (23.21)  162.13  (27.88) 0.81 

Sit-ups  21.67  (4.34)  18.79  (7.15) 0.09 

Bent arm hang  28.51  (19.21)  21.58  (15.28) 0.05** 

Reduced Cooper test  1077.67  (126.33)  1016.18  (161.09) 0.05* 
*Significant difference between active and passive commuters  

Mann–Whitney U-test, p<0.05. 
**Significant difference between active and passive commuters  

Student’s t-test, p<0.05. 
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The female participants’ characteristics and mean differences are 
presented in Table 3. The mean values for BMI indicate that girls who 
commute actively and passively all fit in the category of a healthy weight 
for their age and sex, with BMI cut-off points ranging between 15.86 and 
21.97 (Cole & Lobstein, 2012). No significant differences existed in 
weight, height, and BMI between girls who commute actively and pas-
sively. Significant differences in three physical fitness tests were found 
between girls who commute actively and passively. Girls who commute 
actively had better results in the forward bend, standing broad jump, bent 
arm hang, and the reduced Cooper test (p<0.05 in all four tests). 

Table 3. Descriptive characteristics (mean ± sd) of the study sample 
variables stratified by means of commuting for girls  
(AC – active commuting; PC – passive commuting) 

Variable AC Girls 

Mean (SD) 

PC Girls 

Mean (SD) 

p 

Weight (kg)  50.26  (8.35)  50.34  (9.65) 0.97 

Height (cm)  159.35  (6.38)  158.56  (8.39) 0.68 

BMI (kg/m2)  19.75  (2.66)  19.9  (2.52) 0.83 

Single leg stance  26.78  (17.61)  20.90  (11.83) 0.32 

Hand tapping  35.65  (4.05)  36.54  (5.50) 0.42 

Leg tapping  29.15  (3.46)  30.33  (4.20) 0.25 

Forward bend  40.41  (7.21)  36.50  (8.06) 0.05* 

Standing broad jump  152.67  (17.60)  142.68  (20.50) 0.05** 

Sit-ups  18.88  (4.47)  18.29  (3.66) 0.94 

Bent arm hang  17.29  (10.50)  12.44  (6.38) 0.05* 

Reduced Cooper test  991.18  (102.53)  927.08  (127.02) 0.05** 
*Significant difference between active and passive commuters Mann–Whitney U-test, 

p<0.05/ 
**Significant difference between active and passive commuters Student’s t-test, p<0.05. 

Table 4. Results of linear regression analysis for active commuting, 

BMI and physical fitness tests of boys and girls 

Variable Active commuting 

 Boys  Girls 

 ß SE p  ß SE p 

BMI 0.03 0.02 0.32  0.03 0.03 0.51 

Single leg stance -0.03 0.02 0.23  -0.07 0.02 0.01 

Hand tapping 0.06 0.07 0.43  -0.05 0.18 0.64 

Leg tapping 0.18 0.10 0.08  0.21 0.13 0.11 

Forward bend 0.01 0.04 0.98  0.06 0.06 0.33 

Standing broad jump -0.03 0.01 0.06  0.05 0.03 0.20 

Sit-ups -0.21 0.06 0.01  0.10 0.10 0.32 

Bent arm hang -0.01 0.02 0.93  -0.12 0.05 0.03 

Reduced Cooper test -0.01 0.01 0.05  -0.01 0.01 0.82 

Furthermore, higher scores in the single leg stance (ß = -0.07; p<0.01) and bent arm 

hang (ß = -0.12; p<0.03) were detected in girls. The results remained consistent when 

an analysis excluding BMI was performed. 
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The associations between active commuting to school, BMI, and 

health-related physical fitness are shown in Table 4. Active commuting to 

school was associated with abdominal muscle strength (Sit-ups; ß = -0.21; 

p<0.01), and cardiorespiratory fitness (Reduced Cooper test; ß = -0.01; 

p<0.05) in boys.  

DISCUSSION 

The primary aim of this study was to explore the differences be-

tween school children who commute actively and passively. Boys and 

girls who are active school commuters had better results in several physi-

cal fitness tests. Boys who are active commuters showed greater shoulder 

girdle muscular endurance (bent arm hang) and cardiorespiratory fitness 

(reduced Cooper test), while girls who are active commuters outper-

formed their less active peers in flexibility (forward bend), explosive 

power (standing broad jump), shoulder girdle muscular endurance (bent 

arm hang), and cardiorespiratory fitness (reduced Cooper test). These 

findings are similar to the results of the study conducted by Villa-

González, Ruiz, and Chillón (2015), which note that boys and girls who 

commute actively had greater speed-agility (although a slight difference) 

and muscle strength of the lower body, respectively, than boys and girls 

who were less active school commuters. Basic anthropometric measures 

(height, weight, and BMI) were significantly higher in boys who are pas-

sive commuters, and that can be a plausible explanation for the better re-

sults in muscular endurance and cardiorespiratory fitness of boys who are 

active commuters. That is in agreement with literature showing that sub-

jects (7–12 years old) with a higher BMI and body mass had lower per-

formances on all tests requiring propulsion, or lifting of the body mass, 

and endurance (Casajús, Leiva, Villarroya, Legaz, & Moreno, 2007). 

Similar to the results of this study, the findings of another study con-

firmed significant differences between girls who are active and passive 

commuters in the following: standing broad jump, bent arm hang, 10×5 m 

sprint, plate tapping, sit-ups, and 20-m shuttle run (Van de Kop, Tous-

saint, Janssen, Busch, & Verhoeff, 2021).  

Furthermore, the present study found more differences in favour of 

active commuters in relation to cardiorespiratory fitness (Reduced Cooper 

test) for both boys and girls, which is in concordance with the study con-

ducted on a sample of Danish and Norwegian children who were active 

commuters and cycled to school (Cooper et al., 2006; Ostergaard, Kolle, 

Steene-Johannessen, Anderssen, & Andersen, 2013). These findings sup-

port the notion that incorporating more walking into the daily routine 

should be seen as an important goal in the long-term maintenance of the 

initial increases in physical activity (Ekblom & Astrand, 2000; Owen, 

Leslie, Salmon, & Fotheringham, 2000). 
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The second intent of this study was to explore the associations be-

tween active commuting to school and health-related physical fitness 

(cardiorespiratory and muscular fitness) of schoolchildren. A significant 

association was detected between active commuting to school, and ab-

dominal muscle strength and cardiorespiratory fitness in boys, which is 

consistent with other studies (Chillón et al., 2010; Sandercock & Ogun-

leye, 2012). The results of the study showed that a significant association 

exists between active commuting to school, and balance (Single leg 

stance) and shoulder girdle muscular endurance (Bent arm hang) in girls. 

Other authors found significant correlations between physical fitness, 

measured by eight physical fitness tests, and the overall level of physical 

activity, objectively measured with the accelerometer (57,1% active 

commuters) in girls ages 11 and 12 (Đurić, Bogataj, Zovko & Sember, 2021). 

A strong point of this study is the fact that the sample included 

children from four schools (urban and suburban), from a wide range of 

socio-economic backgrounds and, thus, reflected the population of chil-

dren attending schools in the Kraljevo area. However, there are several 

limitations that should be considered when interpreting the findings of 

this study. The first limitation is the relatively small sample of partici-

pants. The cross-sectional nature of the study design limits causal infer-

ences. Active commuting was not assessed and analysed separately 

(walking, cycling), but categorically (active or passive commuters). Other 

studies have found smaller effects for walking than for cycling (Flint & 

Cummins, 2016). Data from this study did not include the separate body 

weight status of the participants (underweight, healthy weight, over-

weight and obese). Further studies, those with more objective measures, 

should be considered. 

CONCLUSION 

The present study indicates that boys and girls who are active 
commuters have an advantage in several health-related fitness parameters 
over their peers who are passive commuters. The most apparent ad-
vantage was in cardiorespiratory fitness, in both boys and girls. It is a fact 
that children have to travel to and from school in some manner every day, 
and that should be viewed as an opportunity to gain multiple benefits 
from physical activity. To the best of our knowledge, no organised educa-
tional campaign in our country encourages active commuting to and from 
school. Considering its low-cost, high-gain potential, that should be a pri-
ority for our educational authorities. 
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Резиме 

Активни транспорт до школе, поред редовних часова физичког васпитања, ван-

наставних физичких активности и разних облика спорта, сматра се једним од мно-

гих облика физичке активности који би могли бити усмерени ка циљу повећања ни-

воа физичке активности школске деце. Циљ овог исттраживања био је да се испитају 

разлике између школске деце која користе активни или пасивни транспорт у здрав-

ствено усмереном физичком фитнесу, као и да се испита повезаност између актив-

ног транспорта са оба аспекта здравствено усмереног физичког фитнеса – кардиоре-

спираторног и мишићног - код ученика основне школе. У истраживању је учество-

вало укупно 152 деце (58 девојчица и 94 дечака) узраста од 12 година из четири 

основне школе са подручја Краљева. Измерене су основне антропометријске мере 

(висина, тежина, БМИ) и осам тестова физичког фитнеса (стајање на једној нози, та-

пинг руком, тапинг ногом, дубоки претклон, скок у даљ, подизање трупа, издржај у 

згибу и редуковани Куперов тест (трчање у круг од 6 минута). Дошло се до сазнања 

да су дечаци, који су користили активан транспорт, имали бољу мишићну издржљи-

вост раменог појаса и кардиореспираторни фитнес, а да су девојчице које су кори-

стиле активни транспорт биле боље у флексибилности, експлозивној снази, мишић-

ној издржљивости раменог појаса и кардиореспираторном фитнесу. Резултати лине-

арне регресије за активни транспорт до школе, БМИ и тестове физичког фитнеса де-

чака и девојчица потврдили су статистички значајну повезаност између активног 

транспорта и снаге трбушне мускулатуре и кардиореспираторног фитнеса код деча-

ка, као и везу истог са флексибилности и издржљивости мишића раменог појаса код 

девојчица. Узимајући у обзир ове позитивне резултате, препоручују се будуће сту-

дије са објективнијим мерењима и организованом образовном кампањом за подсти-

цање активног путовања до и од школе у нашој земљи.  


