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ABSTRACT
Determining physical activity requires the use of such widely recognised assessment methods as the 
International Physical Activity Questionnaire (IPAQ) and accelerometers. This study reviews national 
and international research that used these tools in the years 2007-2016 for assessing physical activity in 
school children. Our analysis discovered higher levels of self-reported physical activity when the IPAQ 
version with the longer questionnaire was employed. The metabolic equivalent task (MET)-minutes/
week figures, obtained from the long and short questionnaire versions, showed very large disparities, 
which should in future serve as a signalling mechanism, so that researchers have a better understanding 
of how this assessment instrument is to be used. In the author’s opinion, physical activity in young people 
will be assessed more objectively when both these tools are employed simultaneously.
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INTRODUCTION
Regular physical activity is universally recognised as 

one of the most important health-promoting behaviours. 
Its pro-health benefits have been proved by a  plethora 
of studies [1-11]. As part of pro-health behaviour, levels  
of physical activity require constant monitoring. In recent 
years, a  key instrument in surveying physical activity 
among adolescents has been the International Physical 
Activity Questionnaire (IPAQ), featuring both long and 
short questionnaire versions, along with the use of vario-
us types of accelerometers. Diverse questionnaires have 
been used to assess physical activity among schoolchild-
ren and adolescents, along with other social groups, and 
this has prompted many scientists working on this issue 
to develop a  new, more objective tool for the purpose, 
namely the IPAQ, in both its long and short questionnaire 
versions [12]. Indeed, many countries have adapted the 
original version to suit their particular local conditions, 
thereby allowing comparative studies to be performed 
concerning levels of young people’s physical activity on 
different continents. It should be emphasised that the 

IPAQ method expresses physical activity in measurable 
units of metabolic equivalent task (MET)-minutes/week 
(metabolic equivalent of task), making it possible to cate-
gorise tested subjects according to one of three levels of 
physical activity: high/vigorous (over 3000 MET), mode-
rate (600-3000 MET) or low (up to 600 MET). Physical 
activity in units of MET-minutes/week is calculated by 
multiplying the metabolic rate for a specific physical acti-
vity (i.e. a given type of exercise) by the number of days/
weeks it is performed, relative to mean resting oxygen 
consumption (i.e. 3.5 ml O2/kg of body weight per minu-
te) [13]. The long version of the questionnaire is more 
detailed and includes questions on physical activities per-
formed at work or during study, during transportation 
to and from the same, while doing housework, enjoying 
leisure time and sports, as well as time spent sedentary on 
weekdays and at weekends. The shorter, simplified ver-
sion focuses on assessing physical activity in all its forms, 
divided into three levels of exertion: vigorous/intense, 
moderate, walking and sitting, but only on weekdays (i.e. 
excluding Saturdays and Sundays). Since the questionna-
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ires differ to some extent, as this brief description shows, 
it is worthwhile comparing the results of the long and 
short versions. It may be assumed that the longer version 
is used when very detailed analyses are required, e.g. for 
planning a  policy or intervention, whereas the shorter 
version is used whenever the physical activities of dif-
ferent populations need to be compared within one, or 
between more than one country [14].

SUMMARY OF FINDINGS 
In line with suggestions made in relevant publica-

tions [14, 15], the longer IPAQ version gives somewhat 
higher estimates of physical activities than the short ver-
sion when these are separately compared. 

THE FINDINGS FROM THE SHORT IPAQ 
QUESTIONNAIRE 
It should be remembered that this focuses on three 

types of total physical activity according to degree of 
exertion, i.e. vigorous/intense, moderate, walking and 
average time spent sedentary during weekdays. Such 
studies have been conducted in Poland by Rozpara et al. 
[16], Korpak and Bergier [17], Panczyk [18], Bergier et 
al. [19] and Boruszczak and Urbaniak [20] as well as in 
other countries: Greece [21], Spain [22], Czech Repu-
blic [23], Norway [24], Latvia [25], Lithuania [26] and 
other Visegrad countries [27]. The results of the study 
by Rozpara et al. [16] on senior secondary school stu-
dents from the Silesian region (province) for total phy-
sical activities were 2.976 MET in boys and 2.737 MET 
in girls, where vigorous levels of exertion in most boys 
(50.0%) were greater than in girls (30.0%). Most girls 
undertook low physical activities at 1.374 MET, whe-
reas for boys this figure was 1.305 MET. Another study 
on senior secondary school students from Lublin [17] 
significantly showed much higher levels of physical acti-
vity, 7.378 MET in boys and 5.870 MET in girls, where 
high/vigorous levels were observed in 71.4% of boys and 
54.2% of girls. Strikingly and surprisingly low levels of 
physical activity were found in a study on senior secon-
dary school students in south-eastern Poland [18], with 
figures for boys ranging from 0.810 to 0.820 MET and 
for girls from 0.730 to 0.820 MET. However, even a brief 
inspection of this study points up some serious short-
comings in the methodology by which this study was 
conducted, as were evidenced by very large differences 
in values of total physical activity. In contrast, extremely 
high figures for physical activities were measured in a stu-
dy on 15-year-olds from rural and urban schools in the 
Greater-Poland (Wielkopolska) region [19]; MET values 
even greater than 12.000 MET were observed, with most 
falling within the 4.001-8.000 and 8.001-12.000 MET 
ranges for 5.3% and 24% of students respectively. More 
rural (60%) than urban (48%) school students fell within 
the 4.001-8.000 range, with 17% of rural students achie-
ving results of 4.000 MET, 60% achieving 4.000-8.000 

MET, 18% achieving 8.001-12.000 MET and 5% achie-
ving 12.001-16.000 MET. The breakdown of MET ranges 
for urban students was 22% at 4.000 MET, 48% at 4.001-
8.000 MET, 30% at 8.001-12.000 MET and 0% achieving 
over 12.000 MET. A  further study of 16-18-year-olds 
in selected regions of Poland [20] found relatively low 
levels of physical activity, namely 2.640 MET in boys 
and 2.219 MET in girls. More male students undertook 
intense physical activities than female students, with the 
latter’s activities mostly being at moderate levels, with no 
significant differences in physical activity being observed 
between places of residence. Considerable variations in 
physical activities were also found in the results of the 
short questionnaire version of IPAQ studies in different 
countries. In Greece, 12-17-year-olds [21] demonstrated 
(vigorous) physical activity levels of 6.260 MET, 4.330 
MET (moderate), and 1.558 MET (low), while the figure 
for those of undefined age was 0.372 MET. In the 2010/11 
school year in Spain, the daily levels of physical activity 
in 16-17-year-olds [22] were measured at 0.656 MET in 
girls and 0.855 MET in boys, equivalent to weekly levels 
of 4.592 MET and 5.985 MET respectively. In addition, 
the study found that only half the student subjects 
undertook physical activity at the recommended levels 
considered to be health-promoting. A study of Latvian 
schoolchildren aged 16-18 years [25] demonstrated total 
physical activity at 2.963 MET, with boys showing signi-
ficantly higher levels than girls, 3.124 MET and 2.790 
MET respectively. These significant higher levels in boys 
were due to their engaging in vigorous exertions, whe-
reas there were no such differences between the genders 
in terms of moderate and walking exertions/exercise. 
Walking in fact emerged as the most common type of 
physical activity in both boys and girls.

THE FINDINGS FROM THE LONG PAQ 
QUESTIONNAIRE 
Studies in Poland based on this version show large 

variations in MET min/week results. A study performed 
on 18-year-olds, 140 boys and 130 girls from Cracow and 
Warsaw [28], showed very high levels of overall physical 
activity. At 13.488 MET, the boys showed significant-
ly higher levels than the girls at 9.906 MET, where such 
activities were predominately undertaken at school, the 
least being done at home. The time taken up by sedentary 
activities during weekdays was 416.4 minutes in boys and 
454.8 minutes for girls, whereas there were insignificant 
differences during weekends, with 288.3 minutes for boys 
and 341.3 minutes for girls. The same study revealed that 
male subjects from Warsaw’s senior secondary schools 
[29] had even higher and significantly different values 
of 16.311 MET than girls at 10.590 MET, with physical 
activity in school time being the most common, account-
ing for 38.1% and 45.0% respectively, whereas the lowest 
percentage for both sexes in terms of sports activities was 
14.5% and 13.0% respectively. Another study on physical 
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activity in Canadian 6-19-year-olds [30] also showed that 
boys are more active than girls. Only 9% of boys and 4% 
of girls undertook 60 minutes worth of moderate-level or 
vigorous-level exercise at least 6 days a week. The daily 
number of footsteps was on average 12,100 in boys and 
10,300 in girls. These young people spent 8.6 hours a day 
on sedentary activities, accounting for 62% of their time 
each day. A further Canadian study [30] measuring phys-
ical activity for 12-19-year-olds [30] involving walking 
and cycling showed that about half of the subjects (51.0%) 
performed 1 to 5 hours of such activities per week but 
only 22.0% did so for more than 5 hours, with no gen-
der differences observed with regard to walking. Subjects 
walking 1 to 5 hours a week had lower HDL levels and 
slimmer waistlines. However, 80.7% had not ridden bicy-
cles within the past 3 months, with the remaining 19.3% 
doing so for about 1 hour per week, with boys cycling 
4 times more (15.6%) than girls (4.1%). Those subjects 
who had cycled for at least 1 hour a week had higher car-
diovascular health benefits, lower BMI values, slimmer 
waistlines and better HDL results. Likewise, high levels 
of physical activity were found in studies of 15-17-year-
olds from Upper Silesia [31] conducted between 2006 
and 2008. Boys achieved overall physical activity levels 
of 10.531 MET, significantly higher than the girls at 8.099 
MET. The main location where physical activity was 
undertaken in both girls and boys was at school, with sig-
nificantly higher levels for boys. In terms of movement, 
sport and recreation, boys also showed higher levels than 
girls. When considering the mean intensity of exertion/
exercise, moderate levels were most frequently observed 
in both girls and boys, with significantly higher levels 
found in boys. There were however no significant gender 
differences in terms of high-intensity exertion or move-
ment (walking). A study by Piatkowska [32] also assessed 
physical activity in 15-year-olds from 15 EU countries, 
where significant variations were seen in the levels of 
overall physical activity between different countries. In 
a ranking by activity, levels ranged from 23% in Sweden 
and 24% in France to 44% in the Netherlands and 40% 
in Germany. Poland achieved a middle ranking of 33.5%, 
the European average being 31.3%. The highest numbers 
of subjects reporting low levels of physical activity were 
from France (43.1%) and Belgium (39.8%), whilst the 
lowest were from the Netherlands (19.3%) and Denmark 
(22.3%), with Poland, at 27.9%, occupying 12th place out 
of the 17 EU countries studied Other studies included 
adolescent subjects from Lithuania [26] and the Czech 
Republic [22], where Lithuanian 17-year-olds showed 
higher physical activities among boys at 4.895 MET than 
among girls at 4.404 MET, which was in line with other 
similar studies. These last mentioned studies also showed 
that higher self-reporting of physical fitness actually 
reflected higher physical activity levels in the subjects, 
especially for intensive/vigorous exertion. Adolescents 
aged 15-18 from the Czech Republic demonstrated wide 

variations in physical activity during these ages. MET lev-
els for girls were 2.372, 3.742, 4.467 and 3.219 for those 
aged 15, 16, 17 and 18 respectively, which showed levels 
rising up to the age of 17. The corresponding MET results 
for boys were 5.220, 4.270, 4.567 and 6.564 for those aged 
15, 16, 17 and 18 respectively, which may be regarded as 
representing a  steady rise in physical activity. Research 
studies undertaken on a relatively large population of 15- 
to 17-year-olds in the Visegrad countries [29] also demon-
strated significantly higher physical activity levels among 
boys compared to girls. Slovakian boys showed a  MET 
value of 10.280, whilst girls showed a value of 7.287 MET. 
For the other countries the results were respectively as fol-
lows: 7.520 and 5.862 for Poland, 9.086 and 7.164 for the 
Czech Republic and 4.546 and 4.079 for Hungary. Overall, 
the levels of vigorous physical activity ranged 56.7% to 
77.8% for boys and 42.4% to 67.4% for girls.

EVALUATING PHYSICAL ACTIVITY BY MEANS 
OF AN ACCELEROMETER

Results obtained using IPAQ, especially its lon-
ger questionnaire version, may overestimate subjective 
assessments [14], which is the reason why accelerome-
ters are increasingly being used as supplementary assess-
ments of physical activity. The review of a  2016 study 
conducted by Skender et al. [33] clearly demonstrated 
that this tool has ensured more consistent results for 
men, thereby encouraging the use of a  combination of 
both these tools. Polish studies on 15-17-year-olds from 
Upper Silesia, involving the monitoring of weekly physi-
cal activities, were conducted by Groffik [31], using the 
ActiGraph tool to account for gender, days of the week, 
school days and weekend days. The recommended 700 
footsteps per hour were achieved by boys for four days 
a week, and only one day a week by girls. The average 
number of footsteps per hour during school days was 
693 for boys and 652 for girls, this difference being sta-
tistically insignificant. In assessing energy expenditu-
re (kcal–kg–hr) during school days, the differences found 
between the genders proved insignificant. It was however 
observed that boys more frequently take part in high- 
intensity/vigorous and medium exertions (6-9 and  
3-5.9 MET respectively) compared to girls. A U.S. study 
on two adolescent age groups [34] showed that boys were 
more physically active than girls, but that in both cases 
such activity dramatically declined between childhood 
and adolescence. Of those aged 6-11 years, 42% achie-
ved the recommended 60 minutes worth of physical 
activity, whereas this fell to only 8% for 12-19-year-olds.  
The study also found that those assessed by means of 
accelerometers achieved significantly lower physical acti-
vity scores compared to when levels were self-reported. 
It was also pointed out that any self-reporting of physical 
activity should be interpreted with great caution. Other 
U.S. studies using accelerometers on children aged 5-18 
[35] have shown that watching TV for more than 5 hours 
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a  day is a  major cause of obesity, and may also incre-
ase the risk of cardiovascular disease. An Iranian study 
on adolescents aged 9-18 [36] has further confirmed 
the commonly reported occurrence of physical activity 
being higher in boys than girls, where over half the boys 
(52.1%) met the required recommendations on physical 
activity of 3 times a week, with only 9.8% of girls doing 
so. Those subjects most physically active were found to 
have lower fat mass. It should therefore be stressed that 
modern accelerometers are highly reliable instruments 
providing accurate measurements [37, 38].

DISCUSSION
There are many methods for assessing/measuring 

physical activity, making it very difficult to compare stu-
dies and to objectively determine any trends. In recent 
years, the IPAQ has been prepared in both short and 
long versions [12, 39]. It has been previously indicated 
that the longer questionnaire version should be adopted 
in scientific studies that require given aspects of physical 
activities to be investigated in detail, such as at the wor-
kplace, during recreation and sports. The short version 
should be used for comparing physical activities of diffe-
rent populations within a given country or between dif-
ferent countries. A study in 2000 that was conducted in 
12 countries and compared long and short questionnaire 
versions of the IPAQ showed no differences in reliability 
or accuracy [40]. In the present review, comparing long 
and short IPAQ questionnaire versions, it was found that 
physical activity is estimated more highly by the long ver-
sion, as indeed already recognised in other studies [14, 
15, 40]. It is therefore important that physical activity 
results should be compared when the same IPAQ version 
is used. The considerable variations in physical activity 
levels observed in the reviewed studies should alert futu-
re investigators in this area that their work needs be dili-
gently prepared. In particular, it is the author’s opinion 
that the tested duration of exertion required for any given 
physical exercise should be not be less than 10 minutes 
and that this should also be undertaken without any bre-
aks. The intensity of any given activity should be precisely 
understood, which at a  value of 8.0 will greatly impact 
on calculated MET results The now recognised merits 
of supplementing IPAQ-assessed physical activity with 
objective measurements using accelerometers should be 
acknowledged and taken into account. Indeed, they have 
already been so supplemented in Polish studies by Mynar-
ski et al. [8] and Groffik [31], along with studies under-
taken abroad [29, 30, 36]. By simultaneously applying 
both these methods, a much more objective assessment 
of physical activity levels can be accomplished. 
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