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Abstract
Purpose: Regular and reasonable physical activity seems to be one of the most recommended health-promoting 

human behaviours. The aim of the work was to determine the relationship between the declared and actual 
level of students’ physical activity.

Material: 118 students from the faculty of physical education aged 22.62±1.93 years participated in the study (61 men 
aged 23.12±1.78 years and 57 women aged 22.08±1.39 years). To determine the level of physical activity, the 
International Physical Activity Questionnaire (IPAQ) and the three-axis ActiGraph GT3X accelerometer were 
used in order to record physical activity parameters and the amount of energy expenditure.

Results: The largest absolute difference without gender division was found in the average duration of physical activity 
in the medium intensity zone (16.83%). Differences in the level of weekly level of physical activity were noted 
in the whole group (13.79%; p<0.01) as well as in the group of women (relative difference 18.07%, p<0.01) and 
in the group of men (9.74%, p<0.01). A high correlation was observed between weekly energy expenditure 
calculated on the basis of declared values and the actual energy expenditure (r=0.94; p<0.05).

Conclusions: Research carried out as part of the study showed that students declare a higher level of physical activity 
compared to the actual performed activity. On this basis, it can be concluded that there is a risk of error in 
assessing the volume of physical activity in a survey. The study showed significant gender diversity in the 
frequency and duration of physical activity undertaken by the respondents.
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Introduction1

The shortage of physical activity of modern 
generations is one of the reasons for the increase in the 
frequency of diseases of the circulatory and respiratory 
systems, musculoskeletal system and metabolic and 
cancer diseases [1-4]. Regular and reasonable physical 
activity (PA) therefore becomes one of the most 
recommended health-promoting human behaviours. 
Determining the level of PA provides data to develop 
and improve theoretical models of behaviours that allow 
the development of specific postulates for the promotion 
of physical activity. They also help identify parts of the 
population at particular risk of hypokinesia [5, 6].

In epidemiological studies, the most commonly 
used method for estimating the level of physical activity 
is a diagnostic survey, and the measuring tools are 
questionnaires [7, 8]. One of the most popular is the 
International Physical Activity Questionnaire (IPAQ) [9, 
10]. Its advantages are simple research procedures and 
a short time of completing the questionnaire, in which 
the respondents self-assess the frequency and duration 
of weekly physical activity in low, moderate and high 
intensity zones during the day and week. Globally unified 
survey procedures developed by the International IPAQ 
Committee allow its use, for comparative purposes, on all 
continents [11, 12].

Numerous comparative studies of physical activity in 
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the European Union countries have been conducted with 
the use of IPAQ [7, 13]. The results of assessing the level 
of PA of the respondents, presented in accordance with 
the IPAQ protocol, are diverse and often very optimistic 
[11, 14]. Some studies emphasise that this may be due 
to a tendency to overestimate the self-assessment of PA, 
especially among adolescents. There are also suggestions 
that the criteria for high and moderate PA levels adopted 
in the IPAQ protocol are probably too liberal [9]. It 
is emphasised that the criteria for high and moderate 
(average) level of weekly PA volume according to IPAQ 
also include low-intensity physical activities [15].

Accurate diagnosis of PA is necessary, among other 
things, to monitor and control the energy balance [16, 17]. 
Precise assessment of the intensity of physical activities 
allows to create targeted therapeutic programmes for 
people with various health problems [18]. Another 
advantage of monitoring physical activity is providing 
feedback on the level of PA being undertaken, which on 
the one hand allows for interpretation in relation to the 
recommendations of health enhancing PA, and on the 
other is a motivating factor for taking up physical exercise 
[2, 19].

Among others, tests using accelerometers feature high 
accuracy in measuring PA [20, 21]. They are devices that 
record linear and angular accelerations during movements 
of the whole body or its parts, using electromechanical, 
optical or piezoelectric motion sensors. It is pointed 
out that most accelerometers record accelerations in 
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movements of the whole body with high accuracy [22, 
23]. They are adapted to be worn on the trunk and upper 
and lower limbs. Depending on the form of the activity 
being measured, they record the acceleration of the body 
or its parts, the number of steps taken, distance travelled, 
time of sitting and lying down, walking time, number 
of posture changes (from lying to sitting, from sitting to 
standing). Thanks to the software included, it is possible 
to archive the collected data. 

Given the importance of the accuracy of measuring 
the level of physical activity, the purpose of the work was 
to determine the relationship between the declared and 
actual level of physical activity of students in a week of 
the academic year. The following research questions were 
formulated:

1.	 How do students of the physical education 
faculty assess the level of their physical activity?

2.	 Is there gender diversity in the frequency and 
duration of physical activity of the respondents?

Material and Methods
Participants.
118 students aged 22.62±1.93 years participated in the 

study (61 men aged 23.12±1.78 years and 57 women aged 
22.08±1.39 years). The respondents were the second- and 
third-year students of full-time studies in the Physical 
Education faculty (n=118) at the State University 
of Applied Sciences in Racibórz (Poland). Prior to 
commencing the study, formal consent was sought from 
participants. They were informed about test procedures 
and voluntarily participated in data collection. The 
study was conducted with ethic rules based on Helsinki 
Declaration.

Research Design. 
To determine the level of physical activity, the 

International Physical Activity Questionnaire (IPAQ) and 
the three-axis ActiGraph GT3X accelerometer (AC) were 
used. Numerous studies have indicated a satisfactory 
repeatability and validation of these research tools in the 
assessment of the characteristics of the physical activity 
of adults [24, 25].

Before proceeding with the study, accelerometers 
were prepared by entering into their memory data on the 
age, sex, height and weight of the subject. Subjects wore 
an accelerometer for 7 days at waking time, while during 
sleep they detached it without interrupting registration. 
After 7 days, the parameters of physical activity and 
the amount of energy expenditure were read from the 
accelerometer. On the day of reading the accelerometer 
data, the subjects completed the IPAQ questionnaire, 
assessing their physical activity in the previous week, 
during which they were wearing the accelerometer. 
The short version of the IPAQ questionnaire was used, 
containing questions about the number of days per week 
and the average duration in one day (min.), the intensity 
of physical activity undertaken by the subjects. 

Based on the answers given by the respondents in the 
questionnaire (IPAQ), the volume of their physical activity 
in the zones of intensity: low, moderate and high (vigorous). 

Weekly volume of physical activity was calculated in the 
above-mentioned intensity zones. The intensity of activity 
was determined by a multiple of metabolic equivalent 
(MET). 8.0 MET for high intensity activity (PA1), 4.0 
MET for moderate activity (PA2) and 3.3 MET for low 
intensity activity (PA3) were adopted in accordance with 
IPAQ instructions. The calculation procedure consisted of 
multiplying the number of days, duration and metabolic 
equivalent separately for each intensity zone. The total 
weekly volume of physical activity (WPA) was the sum 
of weekly activities in individual zones, expressed in the 
unit of MET. This parameter was adopted as a measure of 
the declared physical activity of the subjects.

The accelerometer data was processed using the 
Actilife 6 (ActiGraph) software, which evaluated, among 
other things, caloric expenditure and duration of PA in 
individual zones, determined individually for each subject 
based on pulse rate. Cut-off values for lack of physical 
activity were set at <25 counts per 15 seconds. During 
the study, no additional incentives were used to motivate 
students to increase their level of physical activity.

In order to confront the results of the assessment 
of the weekly volume of physical activity in the IPAQ 
questionnaire with the accelerometer measurement, 
following the procedure presented in the works of 
Mahabir et al. [16] and Neilson et al. [26], MET units 
were converted to kcal/week. 

Statistical analysis. 
The basic descriptive statistics were calculated for 

the registered indicators, i.e. the mean and standard 
deviation were determined. The normality of the data 
distribution was checked by the Kolmogorov-Smirnov 
test. The significance of differences between the declared 
and actual weekly volume of physical activity of the 
subjects was assessed with the t-test. The correlation of 
the results of the assessment of their physical activity in 
the questionnaire and the accelerometer measurement was 
determined on the basis of the Pearson linear correlation 
coefficient. The statistical significance was assumed at 
p<0.05.

Results
Table 1 contain the frequency and volume of daily 

physical activity of the subjects. Data analysis showed 
that, in all cases, the level of declared PA was higher than 
real, but not in all cases it was statistically significant. 
The largest absolute difference without gender division 
was found in the average duration of physical activity 
in the medium intensity zone (16.83%). The smallest 
differences were found in the frequency of taking PA in 
the zone of low-intensity activities (2.10%). Taking into 
account the gender division, it was found that in the group 
of women, the largest difference was found in the level 
of medium-intensity activities. The frequency of PA and 
duration of activities in this zone differed by 14.58% and 
14.54%, respectively. In the group of men, the biggest 
difference was in the duration of activities in the high-
intensity (18.82%) and moderate (18.38%) activity zones. 

Figure 1 shows the intensity of the weekly level of 
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physical exercise expressed in multiples of metabolic 
equivalent (MET) by gender. The differences in the 
weekly level of physical activity between the declared 
and the actual one was statistically significant both in the 
group of women (relative difference 18.07%, p<0.01) 
and in the group of men (9.74%, p<0.01). Statistically 
significant differences were also found in the whole group 
(13.79%; p<0.01).

Figure 2 shows the linear regression between the 
weekly energy expenditure calculated on the basis of 
the declared values and the actual expenditure. The 
calculations of the Pearson linear correlation coefficient 
(r=0.94; p<0.05) showed a high correlation between the 
variables determined.

Discussion
Research carried out as part of the study showed 

that students declare a higher level of physical activity 
compared to the actual performed activity (13.79%; 
p<0.01). On this basis, it can be concluded that there is a 
risk of error in assessing the volume of physical activity 
in a survey. This is confirmed by the results of studies 
where the energy expenditure estimated from various 
questionnaires was compared with the expenditure 
measured by a laboratory method of doubly labelled 
water [16]. With correlation coefficients of the results of 
parallel studies with these tools within the range of 0.5 
– 0.7, in individual cases a significant overestimation of 
physical activity in the survey was found. The main reason 

Table 1. Frequency and value of daily physical activity in 3 zone of intensity (min).

Intensity
Female Male Total

IPAQ AC IPAQ AC IPAQ AC

Frequency of daily physical activity (day/week)

PA 1 3.46±0.77 3.09±0.77* 4.12±1.82 3.98±1.75 3.80±0.96 3.55±0.83*

PA 2 5.36±1.68 4.87±1.59* 5.41±1.34 5.23±2.27* 5.39±1.01 5.06±1.85*

PA 3 6.23±1.09 6.01±1.16 6.27±1.67 6.12±1.86 6.25±1.32 6.07±0.96

Daily volume of physical activity (min)

PA 1 46.37±5.21 34.21±2.67 51.32±6.89 47.29±5.97* 48.93±6.28 40.97±3.82*

PA 2 103.85±11.28 92.38±8.88* 120.35±15.38 106.98±10.97* 112.38±19.13 99.93±10.93*

PA 3 145.72±15.97 135.38±17.29 157.38±13.67 152.15±15.97 151.75±18.02 144.05±15.99

PA 1 – Physical activity of high intensity, PA 2 – Physical activity of moderate intensity, PA 3 – Physical activity of low 
intensity, IPAQ - Physical Activity Questionnaire, AC – accelerometer, *  p<0.01 (significance level).

Figure 1. Level of weekly physical activity (PA) in MET: PA 1 – Physical activity of high intensity, PA 2 – Physical activity 
of moderate intensity, PA 3 – Physical activity of low intensity, IPAQ - Physical Activity Questionnaire, MET - metabolic 
equivalent, AC – accelerometer.
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for this is the difficulty in the proper assessment of the 
intensity of physical activities undertaken by respondents 
[16, 26]. However, considering the fact that the subjects 
were students of the physical education faculty, the 
ability to assess the intensity of physical activity should 
not be difficult. Perhaps these discrepancies should be 
explained by the tendency of respondents to overestimate 
their activity, especially in the zone of high and medium 
intensity activities [19, 27].

The above remarks refer to the average results, 
in individual cases the discrepancy between the self-
assessment of physical activity and its measurement was 
significant. In a decidedly smaller number of cases a 
higher level of PA was found in relation to the declared 
activity.  Therefore, in the course of further analyses, 
an attempt was made to verify the presented test results 
by assessing the strength of the correlation between 
the results of self-assessment of physical activity and 
its accelerator measurement. The high value of the 
correlation coefficient points to a high conformity of the 
self-assessment of physical activity with its measurement. 
Self-assessment overestimation concerns the activities 
taken in the respective zones [17].

The study showed significant gender diversity in the 
frequency and duration of physical activity undertaken by 
the respondents. Male students showed higher level of PA 
in relation to female students. This is confirmed by the 
results of many previous observations, in which age and 

sex were identified as important determinants of physical 
activity of the studied populations. The higher level of 
male physical activity and fitness compared to female is 
empirically confirmed [7, 12, 13].

It is emphasised in the literature that reliable 
diagnosis of the PA level and its assessment is a complex 
and multi-faceted process [12, 28]. It should consider 
many elements. Among other things, the age and sex 
of the subjects, somatic parameters and the purpose 
of undertaken activity. Conducting physical activity 
studies in various social groups, including cross-sectional 
studies, gives the opportunity to characterise any 
differences existing in the impact of a given variable on 
undertaking physical activity, which may be a premise 
for an individualised action [11]. This problem is dealt 
with by, e.g., physiologists, epidemiologists, specialists in 
ergonomics, nutrition and also physical culture sciences. 
Numerous reviews of knowledge related to this subject 
have already been published [2, 8, 23, 28-30]. Progress 
in the area of knowledge in question, regarding practical 
implications, is significant in recent years, both in terms 
of measurement and diagnosis of PA. However, due to 
changing social conditions, knowledge of these topics 
requires its constant monitoring and synthesis.

Conclusions
Research carried out as part of the study showed 

that students declare a higher level of physical activity 

Figure 2. The relationship between the declared level of physical activity and the actual level calculated on the basis 
of the IPAQ questionnaire and the accelerometer (AC).
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compared to the actual performed activity. On this basis, it 
can be concluded that there is a risk of error in assessing the 
volume of physical activity in a survey. The study showed 
significant gender diversity in the frequency and duration 

of physical activity undertaken by the respondents.
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