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AbSTRACT
Purpose. Previous research has shown that physical activity (PA) is determined by several variables, such as gender, social 
economic condition (SES) and place of residence. The main purpose of this study was to study the association between educa-
tion and PA of the Czech adult population as well as discovering any other socio-demographic factors that may influence PA. 
Methods. A population-based survey conducted in 2008 resulted in 6,989 International Physical Activity Questionnaires (short 
version) from Czech adults aged 26–69 years. This survey included all regions in the Czech Republic. The data were analysed 
using frequencies and binomial logistic regression separately for gender and education level. The dependent variables were 
classified as either the “healthy minimum” and “health promotion” according to the amount of PA criteria the individuals met. 
Results. People with a university education had less PA than other groups of different education levels. The “health promotion” 
category was met by 9.9% of women and 6.5% of men with elementary education, 67.4% of women and 71.3% of men with  
a secondary education, and 22.7% of women and 22.2% of men with a university education. The “health promotion” catego-
ry is also more likely to be met by males (OR 1.33, CI 1.20–1.48, p < 0.001), people with elementary (OR 1.67, CI 1.36–2.06, p < 
0.001) and secondary education (OR 1.60, CI 1.42–1.80, p < 0.001), those living with a family with children (OR 1.49,  
CI 1.07–1.53, p < 0.001), living in villages (OR 1.35, CI 1.14–1.60, p < 0.001) or small towns (OR 1.27, CI 1.10–1.61, p < 0.001), 
those who have a dog (OR 1.15, CI 1.04–1.27, p < 0.05), and those who participate in organized PA (OR 1.30, CI 1.17–1.44,  
p < 0.001). Conclusions. There was a surprising low amount of PA among those who studied at a university. Programs that 
promote PA among university students and future graduates should be considered.
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Introduction

The amount of physical activity (PA) that adults 
perform usually decreases with age [1]. Other factors 
that play a role in the decline of PA include socioeco-
nomic status, financial conditions, health, psycholo-
gi cal and behavioural variables [2] and educational 
attain ment. The positive effect of education on health 
comes from the fact that higher educated people usu-
ally have better job opportunities, higher annual in-
come, improved housing, better access to nutritious 
foods and more health insurance. In addition, “higher 
levels of education could also have direct effects on 
health through greater health knowledge acquired 
during schooling and greater personal empowerment 
and self-efficacy” [3, p. 1503].

The association between the education level and 
the level of PA in an adult population has been reported 
by Sallis and Owen [4] and Trost et al. [5], where the 
relationship between education and PA has found to 
be positive; the higher education an adult obtains the 
higher level of PA he/she performs [6]. A general interest 

in PA, through the use of pedometers, was found in edu-
cated people as part of a multi-strategic community-
based intervention [7]. This can be explained by pos-
sessing better knowledge and understanding of the 
effect PA has on a healthy lifestyle. As research showed, 
higher education attainment is related to an improve-
ment in overall health which may increase the proba-
bility of performing PA [8]. However, bergman et al. [9] 
discovered that having a university or college degree 
was negatively associated with higher PA according to 
the IPAQ scoring protocol they used in Sweden. It was 
postulated that those with higher education levels 
may participate in more leisure-time exercise, but due 
to their less physically demanding professions the to-
tal amount of PA was in fact lower.

Therefore, the aim of this study was to define what 
factors influence an individual’s PA level, with emphasis 
placed on the level of education from a sample popula-
tion of Czech adults. Regarding this study, the societal, 
economic and political situation of the Czech Republic 
before 1989 and after the “Velvet Revolution” is an im-
portant factor that needs to be taken into consideration. 
These changes significantly influenced various spheres 
of life for Czech citizens as they did for many post-
communist countries. Most Central European coun-
tries tended to generally copy the societal development * Corresponding author.
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of western countries in various economic, health and 
sociological indicators with 10 to 20 years of delay. And, 
except for technological development, there is even a re-
petition of the undesirable trends found in Western 
society such as the rise of obesity, time spent watching 
television or on the computer, a general decline in PA 
and unhealthy eating habits. Contemporary trends 
from Western Europe lead to more time spent at work, 
higher income, and more possibilities in ways to spend 
leisure time. For example, in 1984, only 27% of adults 
(20 to 69 year-olds) practiced PA, however, in 2007 this 
number increased to 45% [10]. Nonetheless, the prob-
lem of balancing time between work, family life, and 
leisure occurred in many post-communist countries.

In the Czech Republic, a study was conducted [11] 
on PA with university students. This population seg-
ment was found to be sufficiently active with more than 
85% meeting their PA recommendation, yet most uni-
versity students do not have a family or work respon-
sibilities. In a study on Icelandic youth [12], researchers 
found that lower bMI, overall PA and good dietary 
habits were associated with higher academic achieve-
ment. However, the possibility of a mutual association 
between PA and education was not considered. Similar 
results were obtained in a Texas study [13], where stu-
dents who were physically active were more likely to do 
well academically, have better attendance and to have 
fewer disciplinary actions.

In contrast to students, adults who work and have 
families lead busy lives. In addition, someone with a uni-
versity education may have more responsibility and 
may spend more time at work. Such time is often spent 
sitting at a desk and participating in more sedentary 
activities such as writing, planning, and consulting. The 
free time that such individuals may have could conflict 
with family responsibilities, individual wishes and per-
sonal chores, and the PA necessary for a healthy life does 
not factor as a priority. The potentially stressed life-
style of those with a university education is justifiably 
a matter of concern and must be addressed. Roberson 
and babic [14] described how adults in central Europe 
(Croatia) have problems with finding time for PA. Their 
research also showed the effect urban areas can have 
on health. The level of physical activity of Czech adults 
was previously found to be significantly influenced by 
the size of the locality where one lived – the larger the 
size of the city the lower total PA [15].

Therefore, the purpose of this study was to find 
which factors, such as the attained education level, 
have an effect on the level of PA of Czech adults. We 
assumed that with an increasing level of education, 
the amount of actual PA in leisure-time would also 
increase [16]. In addition, we wanted to know wheth-
er adults with different education levels (elementary, 
secondary and university education) adhere to their 
PA recommendations (judged by how many of the PA 
criterion they met) in the Czech Republic. We were 
also interested in other socio-demographic variables 

that may influence individuals of different education 
in meeting their PA recommendations.

Material and methods

A survey was conducted in the Czech Republic during 
the spring of 2008. The participants were randomly 
chosen based on their residence and represented all 
Czech regions. A computer program randomly selected 
400 participants from an address database from the 
Ministry of the Interior of the Czech Republic; after 
the data was updated a representative sample of 250 
remained. Trained coordinators visited those living at 
those addresses and handed out envelopes with the 
International Physical Activity Questionnaires – Short 
Version (IPAQ-SV). If they failed to meet the selected 
individual, they were advised to visit the nearest neigh-
bour. The coordinators explained the meaning of the 
survey, how to complete the questionnaire as well as 
the deadline for handing back the completed ques-
tionnaires. Participation in the study was voluntary. 
The coordinators did not compel the questioned indi-
viduals to complete all the information and did not 
check for correctness and completeness.

The questionnaire used was the official Czech short 
version of the IPAQ [17], used to determine the frequen-
cy, type and duration of physical activity of Czech 
citizens and considered reliable and standardised [18]. 
It was translated by professional translators and fol-
lowed the “Guide to Cultural Adaptation and Transla-
tion of the IPAQ Instruments”. The collected physical 
activity data is self-reported and considered suitable for 
monitoring a population [19]. The sample characteris-
tics are presented in Table 1.

The information collected included the length (in 
minutes) and frequency (days) of PA (walking, moderate 
PA and vigorous PA) in different domains (as part of 
their occupation, transportation, leisure-time, domes-
tic chores and gardening). They also stated the amount 
of time spent sitting per day, however, this data was 
not subject to analysis in this study. People also listed 
personal information (see Appendix), such as gender, 
age, height and weight, years of education, whether they 
smoked, place of residence (location), living status, 
type of living arrangement, whether they owned a dog, 
car, bike or cottage and the level of participation in 
organized PA (whether yes or no and if yes how many 
times per week).

From 10,571 completed questionnaires (IPAQ-SV), 
we only analysed adult participants who were 26 to 
69 years old. In addition, all participants with missing 
information were excluded from the analyses. After 
an adjustment of the obtained data according to the 
Guidelines for Data Processing and Analysis of the 
IPAQ, a total of 6,989 completed data sets remained. 
For data analysis we decided not to use the study’s 
original classification of PA based on three levels of 
physical activity (IPAQ scoring protocol), because it does 



J. Vašíčková et al., Education and other determinants of PA

56

HUMAN MOVEMENT

not meet the requirement for countries with a higher 
level of PA in its citizens. For more details see bauman 
et al. [20], where 62.9% of adults in the Czech Republic 
are classified as belonging to a highly active population. 
Therefore, we oriented our findings on the physical ac-
tivity recommendations on the analysis done in Healthy 
People 2010 [21]. A similar study on PA recommenda-
tions was published by bergman et al. [9]. 

Following this example, we classified three criteria 
for individuals meeting their PA recommendations ac-
cording to the results from the questionnaire: 3 × 20 
minutes of vigorous PA per week, 5 × 30 minutes of mo-
derate PA per week, and 5 × 30 minutes of walking per 
week. Then we established one category as a “healthy 
minimum” for those adults who met only one PA crite-
rion (no matter which one), and one category as “health 
promotion” for those who met two or three of the PA 
criteria. These categories were the dependent variables. 

We categorized our sample according to gender and 
the self-reported length of education according to Czech 
education system – elementary (  9 years of education), 
secondary (10–13 years of education) or university edu-
cated (  14 years of education). We also categorized 
the sample according to four age groups (26–34, 35–44, 
45–54, and 55–69 years old); bMI (less than 25 kg/m2 

and  25 kg/m2), and smokers and non-smokers. We 
classified the sample as those living in a metropolis 
(more than 100 thousand inhabitants), city (30,000 to 
100,000 residents), town (1,000 to 29,999 residents), 
or village (less than 1,000 inhabitants). In addition, 
other factors included if one lives alone or with a part-
ner or with a family with children, if they have a dog, 
and whether he/she participates in organised PA. Data 
from the questionnaires were analysed using SPSS Sta-
tistics statistical software, version 18.0 (IbM, USA). We 
analysed the frequencies and percentage separately for 
gender (Tab. 2). We also incorporated binomial logistic 
regression for data analysis; the dependent variables 
were the criteria for PA and the independent criteria 
were the socio-demographic characteristics.

Results 

The results of our surveys are presented in four tables. 
The mean characteristics of the men were: age 43.5 ± 
10.6 years, height 179.7 ± 7.3 cm, weight 85.2 ± 11.6 kg 
and bMI 26.4 ± 3.2 kg/m2, and in women: age 43.4 ± 
10.6 years, height 166.5 ± 6.2 cm, height 66.6 ± 10.8 kg 
and bMI 24.0 ± 3.9 kg/m2. As shown in Table 1, there 
were more male participants who were overweight and 

Table 1. Sample characteristics of the short version IPAQ

Participant characteristics
Females (N = 3540) Males (N = 3449)

N % N %

Age: 26–34 years 933 26.36 918 26.62
Age: 35–44 years 1144 32.32 1053 30.53
Age: 45–54 years 968 27.34 970 28.12
Age: 55–69 years 495 13.98 508 14.73
bMI < 25 2346 34.82 1201 66.27
bMI  25 1194 65.18 2248 33.73
Smokers 843 29.78 1027 23.81
Education – elementary 324 6.49 224 9.15
Education – secondary 2329 63.09 2176 65.79
Education – university 887 30.42 1049 25.06
Large city (> 100,000 residents) 744 21.25 733 21.02
bigger town (30–100,000 residents) 816 23.80 821 23.05
Small town (1000–29,999 thousand residents) 1396 38.59 1331 39.44
Small village (< 1,000 residents) 584 16.35 564 16.49
House 1687 48.59 1676 47.66
Apartment bloc (Flat) 1853 51.41 1773 52.34
Live alone 240 8.96 309 6.78
Live with a partner 1420 40.59 1400 40.11
Live as family with children 1880 50.45 1740 53.11
Have a dog 1478 40.88 1410 41.75
Participation in organized PA 1227 34.53 1191 34.66
Meeting 1 PA criterion 1550 37.81 1304 43.79
Meeting 2 PA criteria 1000 27.86 961 28.25
Meeting 3 PA criteria 183 9.94 343 5.17

PA – physical activity, N – number of participants
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Table 2. Meeting physical activity recommendations by gender and level of education

Level of education

Women (N = 3540) Men (N = 3449)

none healthy 
minimum

health 
promotion

none healthy 
minimum

health 
promotion

N %* N %* N %* N %* N %* N %*

Elementary education 70 21.6 137 42.3 117 36.1 50 22.3 90 40.2 84 37.5
Secondary education 532 22.9 1000 42.9 797 34.2 461 21.2 785 36.1 930 42.7
University education 205 23.1 413 46.6 269 30.3 330 31.5 429 40.9 290 27.6

Total 807 22.8 1550 43.8 1183 33.4 841 24.4 1304 37.8 1304 37.8

Healthy minimum – meeting one PA criterion; health promotion – meeting two or three PA criteria;  
%* – percentage within gender and the level of education

Table 3. Unadjusted odds ratio (OR) and 95% confidence intervals (95% CI) for the “Healthy minimum”  
and “Health promotion” associated with the socio-demographic determinants

Factors
“Healthy minimum” category “Health promotion” category

N %+ OR 95% CI N %+ OR 95% CI

Gender
Females 2733 77.2 ref. 1183 33.4 ref.
Males 2608 75.6 1.05 0.94–1.19 1304 37.8 1.33*** 1.20–1.48

bMI (kg/m2)
 25 2535 73.6 ref. 1207 35.1 ref.

< 25 2806 79.1 1.38*** 1.22–1.55 1280 36.1 1.15** 1.03–1.28

Smoke
No 3940 77.0 ref. 1837 35.9 ref.
Yes 1401 74.9 .88 0.78–1.0 650 34.8 0.91 0.82–1.02

Education
Elementary 428 78.1 1.61*** 1.27–2.03 201 36.7 1.67*** 1.36–2.06
Secondary 3512 78.0 1.42*** 1.26–1.62 1727 38.3 1.60*** 1.42–1.80
University 1401 72.4 ref. 559 28.9 ref.

N. of residents
> 100.000 1109 75.1 ref. 454 30.7 ref.
30.000–100.000 1239 75.7 1.01 0.85–1.19 561 34.3 1.13 0.97–1.31
1.000–29.999 2106 77.2 1.08 0.93–1.26 1020 37.4 1.27*** 1.10–1.46
< 1.000 887 77.3 1.09 0.90–1.31 452 39.4 1.35*** 1.14–1.60

Living status
Alone 403 73.4 ref. 157 28.6 ref.
With a partner 2121 75.2 1.11 0.90–1.37 973 34.5 1.30* 1.06–1.61
Family with children 2817 77.8 1.27* 1.03–1.57 1357 37.5 1.49*** 1.21–1.83

Dog
Don’t have 3120 76.1 ref. 1390 33.9 ref.
Have 2221 76.9 1.04 0.93–1.16 1097 38.0 1.15** 1.04–1.27

Participation in organized PA
No 3442 75.3 ref. 1552 34.0 ref.
Yes 1899 78.5 1.20** 1.06–1.36 935 38.7 1.30*** 1.17–1.44

PA – physical activity, N – number of participants, OR – unadjusted odds ratio, 95% CI – 95% confidence intervals,  
* p < 0.05; ** p < 0.01; *** p < 0.001 
%+ – Unadjusted percentage



J. Vašíčková et al., Education and other determinants of PA

58

HUMAN MOVEMENT
Ta

bl
e 

4.
 U

na
dj

us
te

d 
od

ds
 r

at
io

 (O
R

) a
nd

 9
5%

 c
on

fi
de

nc
e 

in
te

rv
al

s 
(9

5%
 C

I)
 fo

r 
“h

ea
lt

h 
pr

om
ot

io
n”

 in
 r

el
at

io
ns

hi
p 

so
ci

o-
de

m
og

ra
ph

ic
 d

et
er

m
in

an
ts

Fa
ct

or
s

W
om

en
 E

E 
(N

 =
 3

24
)

M
en

 E
E 

(N
 =

 2
24

)
W

om
en

 S
E 

(N
 =

 2
32

9)
M

en
 S

E 
(N

 =
 2

17
6)

W
om

en
 U

E 
(N

 =
 8

87
)

M
en

 U
E 

(N
 =

 1
04

9)

%
+

O
R

C
I

%
+

O
R

C
I

%
+

O
R

C
I

%
+

O
R

C
I

%
+

O
R

C
I

%
+

O
R

C
I

A
ge

 (
ye

ar
s)

26
–3

4 
49

.0
re

f.
31

.4
re

f.
30

.7
re

f.
45

.0
re

f.
29

.7
re

f.
28

.1
re

f.

35
–4

4
31

.0
0.

41
*

0.
18

–0
.9

4
39

.0
1.

13
0.

45
–2

.8
0

36
.3

1.
23

0.
98

–1
.5

4
43

.4
0.

93
0.

74
–1

.1
8

33
.3

1.
01

0.
68

–1
.5

0
28

.4
0.

99
0.

66
–1

.5
0

45
–5

4
41

.3
0.

70
0.

32
–1

.5
5

42
.6

1.
37

0.
60

–3
.1

3
35

.5
1.

29
*

1.
00

–1
.6

6
44

.0
1.

00
0.

78
–1

.2
8

29
.6

0.
91

0.
61

–1
.3

4
27

.4
1.

10
0.

74
–1

.6
5

55
–6

9
30

.7
0.

53
0.

24
–1

.1
7

35
.9

0.
92

0.
39

–2
.1

9
33

.5
1.

33
0.

95
–1

.8
5

34
.9

0.
72

*
0.

54
–0

.9
7

24
.3

0.
77

0.
41

–1
.4

5
25

.6
1.

20
0.

72
–2

.0
2

bM
I (

kg
/m

2 )
< 

25
41

.0
re

f.
35

.0
re

f.
34

.4
re

f.
48

.4
re

f.
29

.5
re

f.
30

.4
re

f.

 2
5

32
.4

0.
75

0.
44

–1
.2

7
38

.4
1.

24
0.

64
–2

.4
2

33
.8

0.
95

0.
78

–1
.1

5
40

.0
0.

71
**

*
0.

59
–0

.8
6

32
.8

1.
31

0.
92

–1
.8

5
25

.8
0.

81
0.

61
–1

.0
9

Sm
ok

e
no

 
37

.9
re

f.
42

.9
re

f.
35

.0
re

f.
43

.6
re

f.
30

.3
re

f.
28

.0
re

f.

ye
s

32
.0

0.
71

0.
40

–1
.2

5
31

.4
0.

56
0.

30
–1

.0
3

31
.7

0.
91

0.
74

–1
.1

2
41

.1
0.

93
0.

77
–1

.1
1

30
.4

1.
08

0.
71

–1
.6

5
26

.4
1.

00
0.

71
–1

.4
0

N
um

be
r.

  
of

 r
es

id
en

ts
(t

ho
us

an
ds

)

> 
10

0
28

.3
re

f.
33

.3
re

f.
26

.9
re

f.
41

.9
re

f.
26

.8
re

f.
24

.7
re

f.

30
–1

00
36

.6
1.

55
0.

71
–3

.3
8

41
.3

1.
18

0.
50

–2
.8

2
34

.8
1.

44
**

1.
10

–1
.9

0
37

.1
0.

81
0.

62
–1

.0
6

27
.7

1.
01

0.
65

–1
.5

5
30

.9
1.

29
0.

88
–1

.8
8

1–
29

,9
99

39
.3

1.
67

0.
81

–3
.4

7
34

.9
0.

98
0.

45
–2

.1
4

36
.9

1.
51

**
1.

17
–1

.9
4

42
.9

1.
01

0.
79

–1
.3

0
35

.9
1.

36
0.

93
–1

.9
9

27
.8

1.
11

0.
77

–1
.5

9

< 
1

37
.0

1.
62

0.
70

–3
.7

4
43

.2
1.

32
0.

50
–3

.4
5

35
.5

1.
37

0.
99

–1
.8

8
50

.2
1.

30
0.

96
–1

.7
5

24
.3

0.
75

0.
42

–1
.3

3
26

.9
1.

06
0.

62
–1

.8
1

Li
vi

ng
 s

ta
tu

s

al
on

e
24

.0
re

f.
18

.5
re

f.
18

.2
re

f.
39

.3
re

f.
18

.9
re

f.
33

.0
re

f.

w
it

h 
a 

pa
rt

ne
r

33
.3

1.
50

0.
69

–3
.2

4
38

.5
2.

17
0.

71
–6

.6
5

34
.3

2.
09

**
1.

32
–3

.3
2

41
.2

1.
11

0.
79

–1
.5

6
29

.8
1.

73
0.

82
–3

.6
8

24
.0

0.
61

0.
36

–1
.0

2

fa
m

ily
 w

it
h 

ch
ild

re
n

44
.9

2.
32

**
1.

02
–5

.2
3

42
.0

2.
57

0.
84

–7
.8

3
35

.9
2.

27
**

*
1.

42
–3

.6
0

44
.5

1.
23

0.
88

–1
.7

2
31

.8
1.

87
0.

89
–3

.9
6

29
.6

0.
81

0.
48

–1
.3

7

H
om

e
ho

us
e

36
.0

re
f.

40
.7

re
f.

36
.7

re
f.

45
.5

re
f.

33
.4

re
f.

28
.8

re
f.

fla
t

36
.3

1.
49

0.
85

–2
.6

2
37

.5
0.

96
0.

49
–1

.8
6

32
.0

0.
93

0.
76

–1
.1

3
40

.1
0.

91
0.

75
–1

.1
1

27
.6

0.
75

0.
54

–1
.0

3
26

.6
0.

90
0.

67
–1

.2
3

D
og

do
n’

t 
ha

ve
31

.1
re

f.
35

.2
re

f.
32

.5
re

f.
41

.5
re

f.
30

.3
re

f.
26

.6
re

f.

ha
ve

42
.4

1.
73

*
1.

05
–2

.8
4

40
.2

1.
12

0.
62

–2
.0

4
36

.6
1.

16
0.

97
–1

.3
9

44
.8

1.
10

0.
92

–1
.3

2
30

.4
0.

88
0.

64
–1

.2
0

29
.5

1.
19

0.
88

–1
.6

1

Pa
rt

ic
ip

at
io

n 
 

in
 o

rg
an

iz
ed

 P
A

no
36

.3
re

f.
38

.0
re

f.
32

.1
re

f.
42

.0
re

f.
25

.7
re

f.
23

.5
re

f.

ye
s

35
.3

0.
86

0.
43

–1
.7

2
35

.0
0.

82
0.

39
–1

.7
3

38
.6

1.
39

**
*

1.
15

–1
.6

8
44

.2
1.

05
0.

86
–1

.2
7

35
.5

1.
57

**
1.

17
–2

.1
1

33
.5

1.
65

**
*

1.
24

–2
.1

9

PA
 –

 p
hy

si
ca

l a
ct

iv
it

y 
N

 –
 n

um
be

r 
of

 p
ar

ti
ci

pa
nt

s 
O

R
 –

 u
na

dj
us

te
d 

od
ds

 r
at

io
 

95
%

 C
I –

 9
5%

 c
on

fi
de

nc
e 

in
te

rv
al

s 
*  

p 
 0

.0
5;

 *
*  

p 
 0

.0
1;

 *
**

 p
 

 0
.0

01
  

%
+ 
– 

un
ad

ju
st

ed
 p

er
ce

nt
ag

e



J. Vašíčková et al., Education and other determinants of PA

59

HUMAN MOVEMENT

obese than normal weight and more in the 35–44 years 
old age category. There were more non-smokers and 
more with a secondary education. In addition, a larger 
population sample lived in small towns (1 – 29,999 in-
habitants), in flats rather than single dwellings, in fami-
lies with children, and without a dog. Participants 
aged 35–44 years had the highest total PA score (73.9 
MET-hours/week), followed by participants aged 26 to 
34 years (72.1 MET-hours/week) and those aged 45 to 
54 years (71.1 MET-hours/week). The lowest level of to-
tal PA was found in the older age group, 55 to 69 years 
old (67.6 MET-hours/week). These values are overall 
higher, except for the older age group, when compared 
to a Croatian study [22] which used the long version 
of IPAQ.

Table 2 presents information on the level of PA by 
one’s gender and level of education. Women, regardless 
of their level of education were more likely to meet their 
“healthy minimum”. Meeting the “health promotion” 
for women was found to be true for those with elemen-
tary education. However, more men with secondary 
education met the “health promotion” level rather 
than the “healthy minimum”. Men and women with 
uni versity education were the ones who indicated no PA. 
According to the IPAQ, 33.4% of women met three PA 
criteria compared to 37.8% of men. One third of res-
pondents met all the PA criteria. In addition, 22.8% of 
women and 24.4% of men are considered to be seden-
tary (not meeting any of their PA recommendations).

Table 3 shows the results of binomial logistic regres-
sion on both PA categories. A significant greater num-
ber of males met the “health promotion” category than 
females. Overweight participants are less likely to meet 
the “healthy minimum” or “health promotion” cate-
gory; smokers are also less likely to meet the healthy 
minimum category. Surprisingly, those with a univer-
sity degree are less likely to meet the “healthy mini-
mum” as well as “health promotion” category. Those 
who live in smaller cities, such as 30,000 inhabitants or 
less, are more likely to meet the “health promotion” 
category. People living with a family with children are 
more likely to meet both categories; those who live with 
a partner are more likely to meet “health promotion” 
as well as people having a dog. Lastly, the sample showed 
that those who participated in organized physical acti-
vity were more likely to meet both categories.

The “healthy minimum” category is more likely to 
be met by those whose bMI is below 25 kg/m2, who do 
not smoke, have elementary or secondary education, 
live in a family with children and participate regularly 
in organized PA (Tab. 3). The “health promotion” cate-
gory is more likely met by men, people with a bMI below 
25 kg/m2, do not have an university education, do not 
live alone, have a dog and participate regularly in or-
ganised PA.

We investigated if the category of “health promo-
tion” (adjusted for gender and education) is associated 

with the various independent variables obtained from 
the IPAQ. As presented in Table 4, we separated the 
men and women according to their education level. 
binomial regression analysis showed that in those 
who have an elementary education, the “health pro-
motion” category is met only by women living with 
families with children as well as having a dog. Women 
with secondary education most commonly meet the 
“health promotion” category if they reside in a town 
of 100,000 or less as well as live with a partner or family 
with children. Secondary educated men who have a high 
bMI did not meet the “health promotion” category at 
all. Concerning women and men with a university 
education, only those who participated in some orga-
nized physical activity met the health promotion.

In addition, elementary educated women are more 
likely to meet the “health promotion” category if they 
live with a family with children and have a dog. Ele-
mentary educated men were not influenced by any of 
the examined variables when meeting the “health pro-
motion” category. Meeting the “health promotion” 
category in secondary educated men is mainly a mutual 
interaction of body-mass index (the ideal being below 
25 kg/m2). Obese or overweight men are less likely to 
meet the “health promotion” category. In secondary 
educated women, more variables influenced them meet-
ing their PA recommendations for the “health promo-
tion” category such as place of residence, not living 
alone and participation in organized PA. With univer-
sity educated women and men, we found only one inde-
pendent variable that influenced meeting the “health 
promotion” category, and this was participating in or-
ganized PA. University educated women met the “health 
promotion” category more likely whether they lived 
with other adults or with a family with children. Al-
though this result was not statistically significant, it may 
help persuade people to increase PA in their families 
or friends.

Discussion

Studying the various determinants of physical acti-
vity was the goal of many studies [23] as well as books 
[4]. To the best of our knowledge, a study on the level 
of physical activity with adults considering education 
level and other socio-demographic determinants has 
not been previously conducted in the Czech Republic. 
In the previous studies, evidence on the positive influ-
ence of specific determinants has been found, but some 
of the results from these scientific studies are weak or 
have mixed conclusions. The determinants that were 
found to have a positive association on overall physical 
activity from demographic and biological studies are: 
gender (male), genetic factors, socioeconomic status 
(income), and education [4, p. 115–116]. The study also 
mentioned psychological, cognitive and emotional 
factors, behavioural attributes and skills, social and 
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cultural factors (e.g. social support from a partner or 
family), physical environment factors [24] and physi-
cal activity characteristics that may have positive or 
negative influence on PA. In some of the determinants 
of PA, there is a lack of evidence (e.g. size of commu-
nity, parents’ education) or the results were found to 
be inconsistent. Although a number of demographic 
determinants were obtained from this study’s ques-
tionnaire, based on the Czech version of the IPAQ-SV, 
we mainly focused on the education level of the Czech 
adult population.

Comparable to our study, Špaček [25] studied exer-
cising and non-exercising adults (N = 1,124) by noting 
their gender (male or female), age (young or old), size 
of location (city, town or village), education and fa-
ther’s education (elementary, apprentice, secondary 
with state exam or university education). Yet, in con-
trast to our findings, he found that people with a uni-
versity education are 4.5 times more likely to exercise 
than those with elementary education. Špaček’s study 
[25] included university students, whereas the sample 
from our study contained working adults with a uni-
versity degree. In his study, exercising adults were more 
likely to be males, those living in cities, of a younger 
age, and whose father had a university degree. These 
factors (in a regression model) explained only 40% of 
the variance, while the rest of the influences (60%) 
were unknown or not studied. This positive relation-
ship between more years of education and increased 
physical activities was reported in other studies as 
well [2, 26–30]. bertrais et al. [31] found this positive 
relationship between education level and meeting PA 
recommendations, but only in women. In one Croatian 
study [22], the level of education showed an inverse 
association with total PA but a positive association with 
leisure-time PA. We did not study each domain of the 
PA practised, but the lower total PA in people with  
a higher education level is probably connected with 
their sedentary jobs, resulting in more sitting time [29]. 
Thus, leisure-time PA cannot substitute for the time 
spent at work even though university graduates might 
have more leisure-time PA. This could stem from that 
fact that they have less physically demanding jobs, 
and as a result their overall PA is less than those with 
lower education levels.

On the other hand, Mitáš et al. [15] studied the in-
fluence of socio-economic status (SES) on PA and in-
cluded the number of years of finished education as one 
criterion of SES (others were way of living, material 
conditions and income). This is congruent with our 
findings, where Czech adults with a very high SES, both 
women and men, performed the least amount of PA 
(in MET-min/week). However, in a study by Al-Haz-
zaa [32], using the short version of the IPAQ in Riyadh 
in Saudi Arabia, found that activity levels did not show 
significant relationships with education level or job 
hours per week.

According to bernstein et al. [28], Swiss urban adults 
(in Geneva) with secondary education are the most 
sedentary group of men and women (57% of men and 
60% of women). Whereas in our research, Czech men 
with a university degree could be labelled as the seden-
tary group (31.6%), while sedentary Czech women were 
those with secondary and university degree (23.2%). 
Regardless of the education level, PA is evidently less 
than in Switzerland. Similar to our study, the most 
active Swiss citizens were those with secondary educa-
tion (56% of men and 54% of women). The difference 
between our studies may be explained by the different 
methods used to collect data. The Geneva study ob-
tained data from persons aged 35–74 years who gener-
ally have a higher sedentary lifestyle. In addition, the 
country of birth may reflect behaviours, genetic fac-
tors, cultural habits and social factors.

The “higher physical active” category level of PA in 
the bergman et al. study [9] can be compared with our 
“health promotion” category. The bergman et al. study 
found similar results, where people in the more active 
category are more likely to be male and those with high 
school education, which is comparable to the Czech 
secondary education level. Also, people living in vil-
lages or small towns are more likely to be physically 
active. This may be due to the small distances easily 
reached by walking or cycling, while people living in 
cities rely on their own car for transportation. Similar 
results were found in other studies [22, 29, 33], where 
people living in large towns were less likely to be suffi-
ciently active than those living in small towns. In a 
French study [31], only women not living in urban areas 
were more likely to meet their PA recommendations.

Living alone has been shown to be negatively as-
sociated with the “health promotion” category. This 
is congruent with the study by Ståhl et al. [34], where 
people who perceived low social support from their 
personal environment (family, friends etc.) were more 
likely to be sedentary. Interpersonal relationships may 
influence physical activity and establish new social 
networks and help individuals learn about physical 
activity and its benefits [8]. Family or peer influences 
have been found to have positive association with PA 
and exercise in other research [23, 35] especially in 
spontaneous PA programs during leisure time. but, in-
terestingly, in some studies [5, 9] authors also found 
that having a family or living with a partner may neg-
atively influence the level of PA. Our finding that 
smokers and obese people are less likely to meet their PA 
recommendations, regardless of gender, is in accordance 
with many other studies [9, 23, 26, 28, 31].

There are several limitations of this study that 
should be taken into consideration. One limitation 
stems from the fact that the IPAQ questionnaire is  
a self-reported instrument, yet it appears to have ac-
ceptable measurement properties [36]. In addition, it 
is used in many countries for international comparison 
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[29, 37]. Although our survey incorporated all regions of 
the Czech Republic, there was not a consistent amount 
of returned surveys from each region. For example, 
Ostrava had a 16.3% participation rate while the Kar-
lovy Vary region only 1.2%.

Conclusion

Our results surprisingly found that adults from the 
Czech Republic with a university education, regardless 
of gender, had a lower PA level than those with lower 
education levels. Those with a university education 
may have more time constraints, especially those with 
children. This can be alleviated with more in-depth 
physical education at schools and sports clubs that 
stress the lifelong importance of PA. Furthermore, uni-
versity sports clubs and physical education classes should 
offer courses in time management as this would help 
those with time constraints to budget time for PA. 
Community health and PA programs that can include 
children would be an added benefit.

Overall, the physical activity and leisure-time PA of 
adults is an important topic. We would like to include 
several suggestions as based on the result of this study. 

First, since the research shows that more PA is prac-
tised by those who live in small towns; future urban 
planners ought to consider restructuring our cities to 
appear like a small town. Reliable roads, lighting, and 
sidewalks all contribute to the feeling of having a safe 
atmosphere for outdoor activity. Furthermore, parks 
can help to contribute to the amount of green space as 
well as offering a convenient place for exercise. Parks 
and walking areas could also have an education pro-
gram with information on walking. Tax incentives, car-
sharing as well as advocating public transportation 
could all promote walking. Placing parking facilities 
half of a kilometre away from one’s residence could 
promote a natural way to meet daily PA.

Second, a certain amount of restructuring of the 
physical education system needs to occur in school 
systems. Physical education needs to focus its curriculum 
on lifetime health and wellness. The sport preferences 
of students must coincide with the needs for PA [38]. 

Third, universities should encourage some type of 
wellness or fitness class as a requirement for all stu-
dents. These classes should demonstrate and encourage 
fitness and sports, such as walking, Nordic walking 
and overall physical health for one’s entire lifetime.

Lastly, businesses and corporations should take an 
active role to encourage more PA with their employees. 
Rewarding employees or offering some kind of moti-
vation for those who maintain PA can be encouraged 
with vacations or days off. The work of physical edu-
cation teachers should also be found in the workplace. 
Weekly classes on general health and PA geared for 
adults can be offered at work, as well as showing how 
parents can exercise with their children at home. Goal-

oriented individuals may be motivated to use pedom-
eters as way to lose weight and to begin to be physi-
cally active. The role of physical education is not to  
entertain children; physical education should be a viable 
part of everyone’s life and continue throughout one’s 
adult life. 
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