
RESEARCH ARTICLE

Ten-Year Changes in the Prevalence and
Socio-Demographic Determinants of Physical
Activity among Polish Adults Aged 20 to 74
Years. Results of the National Multicenter
Health Surveys WOBASZ (2003-2005) and
WOBASZ II (2013-2014)
Magdalena Kwaśniewska1*, Małgorzata Pikala2, Wojciech Bielecki3,
Elżbieta Dziankowska-Zaborszczyk2, Ewa Rębowska1, Krystyna Kozakiewicz4,
Andrzej Pająk5, Jerzy Piwoński6, Andrzej Tykarski7, Tomasz Zdrojewski8,
Wojciech Drygas1,6

1 Department of Preventive Medicine, Medical University of Lodz, Lodz, Poland, 2 Department of
Epidemiology and Biostatistics, Medical University of Lodz, Lodz, Poland, 3 Department of Social
Pathologies, Medical University of Lodz, Lodz, Poland, 4 Department and Clinic of Cardiology, Medical
University of Silesia, Katowice, Poland, 5 Department of Epidemiology and Population Studies, Institute of
Public Health, Jagiellonian University of Krakow, Krakow, Poland, 6 Department of Epidemiology,
Cardiovascular Disease Prevention and Health Promotion, Cardinal StefanWyszynski University, Institute of
Cardiology, Warsaw, Poland, 7 Department and Clinic of Hipertensiology Angiology and Internal Medicine,
Poznan University of Medical Sciences, Poznan, Poland, 8 Department and Clinic of Hypertension and
Diabetology, Medical University of Gdansk, Gdansk, Poland

*magdalena.kwasniewska@umed.lodz.pl

Abstract

Introduction

The aim of the study was to estimate ten-year changes in physical activity (PA) patterns and

sociodemographic determinants among adult residents of Poland.

Methods

The study comprised two independent samples of randomly selected adults aged 20–74

years participating in the National Multicentre Health Survey WOBASZ (2003–2005; n =

14572) and WOBASZ II (2013–2014; n = 5694). In both surveys the measurements were

performed by six academic centers in all 16 voivodships of Poland (108 measurement

points in each survey). Sociodemographic data were collected by an interviewer-adminis-

tered questionnaire in both surveys. Physical activity was assessed in three domains: lei-

sure-time, occupational and commuting physical activity.

Results

Leisure-time PA changed substantially between the surveys (p<0.001). The prevalence of

subjects being active on most days of week fell in both genders in the years 2003–2014
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(37.4% vs 27.3% in men); 32.7% vs 28.3% in women. None or occasional activity increased

from 49.6% to 56.8% in men, while remained stable in women (55.2% vs 54.9%). In both

WOBASZ surveys the likelihood of physical inactivity was higher in less educated individu-

als, smokers and those living in large agglomerations (p<0.01). No significant changes

were observed in occupational activity in men between the surveys, while in women per-

centage of sedentary work increased from 43.4% to % 49.4% (p<0.01). Commuting PA

decreased significantly in both genders (p<0.001). About 79.3% of men and 71.3% of

women reported no active commuting in the WOBASZ II survey.

Conclusions

The observed unfavourable changes in PA emphasize the need for novel intervention con-

cepts in order to reverse this direction. Further detailed monitoring of PA patterns in Poland

is of particular importance.

Introduction
Physical inactivity has been identified as the fourth leading risk factors for noncommunicable
diseases and global mortality [1]. According to the latest report of Arem et al. (2015) physically
inactive individuals have about 20% higher mortality risk as compared to those who meet cur-
rent recommendations for physical activity (PA) [2]. Low PA has been also shown as an impor-
tant determinant of metabolic disorders, cardiovascular diseases, cancers, depression and
quality of life [2–7]. Despite the well known benefits of active lifestyle, globally about one third
of a population aged 15 or older is physically inactive (i.e. not meeting current public health
guidelines) [8].

Poland, a former communist country, is a unique example of dynamic political and socio-
economic transformation observed since 1988 followed by sudden, one of the fastest in the his-
tory, decline in mortality rates [9]. Several aspects of this phenomenon have been previously
analyzed including contribution of lifestyle, risk factors as well as medical and surgical treat-
ments. According to the report of Bandosz et al. (2012) over a half of the fall in mortality from
coronary heart disease in Poland could be attributed to changes in major risk factors, mainly
reduction in total cholesterol concentration and an increase in leisure-time physical activity
[10]. Increased PA level explained about 10% of the decrease in mortality rates in Poland and
resulted in about 2500 fewer coronary deaths between 1991 and 2005 [10]. Therefore, efforts
focused on increasing PA level in Poland appear to be crucial in effective non-communicable
diseases prevention and control. Monitoring temporal changes in PA patterns provides neces-
sary information for elaborating appropriate health promotion strategies in target populations.
Data for time trends in physical activity from low and middle-income countries are scarce. The
National Multicentre Health Survey WOBASZ has been the largest and the most comprehen-
sive Polish project allowing evaluation of several aspects of non-communicable diseases using
standardized methods (validated questionnaires, standardized methods of risk factors mea-
surement based on the Manual of Operations handbook of the WHOMONICA Project). The
results of the WOBASZ survey carried out in 2003–2005 revealed an increase of PA level in
Poland as compared with results obtained in the late 1990s [11]. The prevalence of sedentary
lifestyle (i.e. none leisure-time PA declared) reached almost 80% among middle-aged Polish
participants of the “Bridging the East-West Health Gap” Project [11]. The WOBASZ survey
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(2003–2005) revealed an improvement in PA level, as sedentary lifestyle was declared by 30%
of the respondents [12,13].

The purpose of this report was to assess ten-year changes in PA patterns in adult residents
of Poland. The present paper is the first report demonstrating changes in PA level in a repre-
sentative national sample of Polish adults. Besides leisure-time PA, changes in occupational
(work-related) and commuting (transportation) activity were also determined. Special atten-
tion was paid to sociodemographic determinants at the individual level and their potential
association with PA level.

Methods
The Ethical Committee of the Institute of Cardiology in Warsaw approved the study protocol.
Informed written consent was obtained from each participant. Data were made anonymous
before analysis.

Study protocol and sample selection
For the purpose of this report we analyzed datasets taken from two nationwide representative
cross-sectional surveys: WOBASZ carried out in the years 2003–2005 andWOBASZ II carried
out in 2013–2014. The methodology of the surveys has been kept as similar as possible in order
to enable a relevant monitoring of trends in collected data. A detailed description of the
WOBASZ survey has already been published in previous papers [12–14].

For both surveys, an independent random sample was drawn from the national population
register (adults aged 20–74 years in WOBASZ and adults aged� 20 years in WOBASZ II).
However, due to organizational and financial constraints, the random sample size of the
WOBASZ II survey was smaller as compared with the previous survey (15 120 vs 19 200
individuals).

The two stages sampling scheme covered the whole territory of Poland and was stratified
according to province and commune type. In each province of Poland 6 areas were selected
(two rural, two small urban and two large urban areas) and next, in each area, samples of 70
men and 70 women aged 20 years and above years were selected using personal identification
number. Personal invitations to participation in the study were sent to all chosen individuals.
A total of 13.563 personal invitations were sent by post in the WOBASZ II survey.

Both WOBASZ surveys enrolled a total of 20 939 adults (14 769 participants in the
WOBASZ and 6 170 participants in the WOBASZ II). The response rates were about 76%
(WOBASZ) and 45.5% (WOBASZ II). Due to a relatively low response rate in the latest survey,
we assessed the similarity index according to the distribution of age and educational level using
current nationwide sociodemographic data for Polish adults [15] and the data gathered within
the WOBASZ II survey. According to the Central Statistical Office, the proportion of young
adults (18–34 years) and persons with elementary education decreased while the proportions
of seniors (above 64 years) and persons with university education increased in Poland in the
years 2002–2013 [16]. The same trend was found in the distribution of these variables among
the participants of our surveys. The similarity index was 91.2% for age and 88.6% for educa-
tional level between the Central Statistical Office data and the WOBASZ II sample.

As the age range of the participants in the first edition of WOBASZ Study was 20–74 years,
the subjects aged above 74 years old were excluded fromWOBASZ II database for the purpose
of this analysis. After excluding subjects with incomplete data on the required questions, the
final sample comprised 8545 men (5943 in WOBASZ and 2602 in WOBASZ II) and 9755
women (6609 in WOBASZ and 3146 in WOBASZ II) aged 20–74 years and above. All proce-
dures were carried out by nurses and trained interviewers in the participants’ houses or in
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selected out-patient clinics and were comparable in both WOBASZ surveys. The methodology
has closely followed the WHOMONICA protocol [17], and consisted of the following parts: a
questionnaire interview, blood pressure, heart rate and anthropometric measurements, and a
blood sample collection. The WOBASZ questionnaire included detailed questions on medical
history, sociodemographic and economic factors, health knowledge, attitudes, lifestyle, nutri-
tion, social support and depression. All employed interviewers were trained in the application,
completion and codification of the questionnaire. Fieldwork supervisors conducted controls in
the selected samples of interviewers.

In the present analysis the following sociodemographic measures were taken into account:
age, residential status, educational level, marital status, smoking. The participants were divided
into the three categories of place of residence according to the number of inhabitants in their
living area (“rural” area< 8 000 inhabitants; small urban area 8 000–40 000 inhabitants; large
urban area>40 000 inhabitants). Educational level was categorized as elementary (no educa-
tion/primary school), secondary (high school vocational/ incomplete high school/high school/
vocational higher than high school) and university attainment (incomplete university/complete
university education). All the analysed socio-demographic factors were thought as factors
related to PA level of and therefore called “contributing factors”.

Assessment of leisure time, occupational and commuting physical
activity
Physical activity assessment was based on the WHOMONICA protocol and CINDI Health
Monitor Questionnaire [17]. Similar set of questions was used in previous studies carried out
in Polish population [11,13,18]. Self-reported data on PA were assessed in three domains: lei-
sure-time, commuting (transportation) and occupational (work-related) physical activity.

Physical activity in leisure time was defined as regularly doing physical exercises accumulat-
ing at least 30 minutes per day. The participants were asked: “Do you regularly do physical
exercises (for ex. running, walking, swimming, cycling, gymnastics, gardening etc.) for at least
30 minutes per day?” The possible answers were: “yes” or”no”. Those who answered “yes” were
asked: “How often are you physically active?” There were six possible answers: “everyday”, “4–
6 days per week”, “Every second or every third day per week”, “once a week”, “two or three
times per month”, “once a month or less frequent”. Individuals who did not declare doing any
physical exercises in their leisure time were defined as “physically inactive” and asked about
the reasons of sedentary lifestyle.

Occupationally active respondents were asked: “What is the kind of your work?”. There
were three possible answers: “mainly sitting or standing work (more than a half of time spent
on sitting/standing), “mainly heavy physical work (more than a half of time spent on heavy
physical work)” “other, not defined by the above answers”.

Therefore occupational PA was assessed according to the following three categories: “low”
(mostly sitting or standing office work), “moderate” (light/moderate physical work) and “high”
(heavy manual work).

Commuting PA was measured by asking the participants whether they walked, rode a bicy-
cle, or used motorized transportation to/from work. The daily commuting return journey was
categorized into four possibilities: using motorised transportation; walking/bicycling 1–14 min;
15–29 min or� 30 min. The following questions were used in the questionnaire: “How do you
usually travel to and from your work/school? There were three possible answers: “By means of
public transport”, “by car”, “walking or bicycling”. Those who declare active commuting were
asked: “How much tim How much time do you spent walking or cycling to and from your
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work/school per day?” There were four answers: “less than 15 minutes “, 15–30 minutes”, “31–
60 minutes”, “more than 60 minutes”.

Statistical analysis
To compare the frequency and assess statistical significance of the categories of qualitative
characteristics in the analysed groups the chi-square test was implemented. Additionally to p-
values, omega-squared formula (ω2) was implemented as an effect size. Given that the potential
correlates might differ between genders, all the analyses were performed separately for men
and women. In order to eliminate the potential influence of age in the calculations, a direct
standardization was implemented, following the Polish population structure as of 31.12.2013
[14]. In order to identify socio-demographic factors (age, place of residence, educational level,
marital level) that can contribute to physical inactivity, logistic regression analysis was per-
formed. The results were shown as odds ratios (OR) with 95% confidence intervals (CI) for
being inactive in leisure time. Individuals aged<35 years, residents of rural settings, with uni-
versity education, single and not smoking were used as a reference, being assigned an OR value
of 1.00. The multivariate logistic regression analyses were adjusted for age, education, place of
residence, smoking and other domains of PA. All p values were two-sided and p<0.05 was set
as statistically significant. Statistical analyses were performed using STATISTICAWindows
XP version 12. Data used in this analysis are available at S1 File.

Results
The general sociodemographic characteristics of the studied populations are presented in
Table 1. Leisure-time PA level changed substantially between the surveys in both genders
(p<0.001, ω2 = 0.1)(Figs 1 and 2). The prevalence of subjects being active on most days of

Table 1. Sociodemographic characteristics of the studied population in theWOBASZ (2003–2005) andWOBASZ II (2013–2014) Survey.

Men n = 8545 Womenn = 9755

WOBASZ n = 5943 WOBASZ II n = 2602 WOBASZ n = 6609 WOBASZ II n = 3146

n (%) n (%) n (%) n (%)

Age (years)

20–34 1390 (23.4) 653 (25.1) 1574 (23.8) 723 (23.6)

35–64 3643 (61.3) 1597 (61.4) 4078 (61.7) 1992 (62.2)

>64 910 (15.3) 352 (13.5) 957 (14.5) 431 (14.2)

Place of residence

Rural 1980 (33.3) 851 (32.7) 2218 (33.6) 1089 (34.6)

Small urban 1925 (32.4) 781 (30.0) 2158 (32.6) 958 (30.5)

Large urban 2038 (34.3) 970 (37.3) 2233 (33.8) 1099 (34.9)

Educational level

Elementary 1357 (22.8) 300 (11.5) 1737 (26.3) 443 (14.1)

Secondary 3834 (64.5) 1728 (66.4) 3702 (56.0) 1588 (50.5)

University 752 (12.7) 574 (22.1) 1170 (17.7) 1115 (35.4)

Marital status

Single 1010 (17.0) 598 (23.0) 676 (10.2) 450 (11.5)

Married 4606 (77.5) 1810 (69.6) 4805 (72.7) 2126 (71.1)

Divorced 176 (3.0) 127 (4.9) 313 (4.8) 225 (5.5)

Widowed 151 (2.5) 67 (2.5) 815 (12.3) 345 (11.9)

doi:10.1371/journal.pone.0156766.t001
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week decreased in both genders between the surveys (Figs 1 and 2). None or occasional PA
increased from 49.6% to 56.8% in men, while remained fairly stable in women (55.2% vs
54.9%) in the analysed period of time.

Analysis of distribution of leisure-time PA according to age revealed that the percentage of
physically active on most days of week fell in young and middle-aged adults between the sur-
veys (30.9% vs 26% and 36.5% vs 28% in the groups aged 18–34 and 35–64 years old, respec-
tively). Among seniors aged 65–74 years the proportion of the most physically active
individuals remained stable (36.7 vs 36%)(data not shown in the tables).

The most common factors of sedentary lifestyle declared by the participants were lack of
time (26.% and 30.0% in the subsequent surveys, respectively) and no interest in doing exer-
cises (24% and 21.1%). In the latest survey significantly more persons reported that high occu-
pational activity was an important factor of physical inactivity (14.8% vs 17.7% in men,
p<0.001 and 6.2% vs 8.0%, p<0.001 in women in 2003–2005 and 2013–2014, respectively).

The analysis of occupational PA revealed significant differences in a distribution of work-
related PA among women (p<0.001, ω2 = 0.05). Prevalence of women declaring sedentary
work increased from 43.4% to 49.4% (Fig 3). High occupational PA was declared by 45.8% of
men and 26.2% of women and by 44.8% of men and 28.4% of women in the WOBASZ and
WOBASZ II surveys, respectively (p<0.001 for a comparison between genders). Commuting

Fig 1. Ten-year changes in leisure time physical activity (exercises lasting > = 30min/day) amongmen participating in theWOBASZ
surveys.

doi:10.1371/journal.pone.0156766.g001
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PA changed substantially in the years 2003–2014. Prevalence of persons usually using motor-
ised transportation increased from 70.5% to 79.3% in men (p<0.001) and from 58.3% to 71.3%
in women (p<0.001) (Fig 3).

As shown in Table 2, physical inactivity in leisure time was significantly related to various
sociodemographic and behavioural characteristics. Age occurred a significant predictor of
physical inactivity among men in both surveys. Young men had generally lower probability of
inactivity as compared to older participants of the study. However, in the latest survey the high-
est prevalence of physical inactivity was found among middle-aged persons (Table 2). Physical
inactivity was above 2-fold higher in persons with elementary education as compared to indi-
viduals with university attainment (p<0.01). Regular smokers were less physically active as
non-smokers in both genders. High occupational PA remained significantly associated with a
higher prevalence of inactivity in leisure time among men during the observation (p<0.01).

Additional analysis was performed in order to assess the interrelations of the three types of
PA. The percentage of persons highly active in all the analysed domains (i.e. leisure-time PA
on most days of week, high occupational PA and active commuting 15 min or more per day)
decreased in both genders in the studied period (men: 3.1% and 0.5%; women: 1.8% and 0.9%
in 2003/5 and 2013/14, respectively). On the other hand, the prevalence of the least active

Fig 2. Ten-year changes in leisure time physical activity (exercises lasting > = 30min/day) among women participating in theWOBASZ
surveys.

doi:10.1371/journal.pone.0156766.g002
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individuals (no leisure-time, low occupational PA and no active commuting PA) did not
change substantially between the surveys (men: 9.0% and 9.4%; women: 13.9% and 12.3% in
2003/5 and 2013/14, respectively). In the latest survey, among all individuals active at work
about 7.2% of men and 15.7% of women were also active in leisure-time on most days of week.

Discussion
The present report demonstrates ten-year changes in physical activity patterns among adults in
Poland. The obtained results suggest that remarkable favorable trends, which Poland has expe-
rienced over the past decades, seem to weaken in the recent years.

Although the proportion of inactive women remained fairly stable over time, a significant
increase of physical inactivity in leisure-time was observed among men. Moreover, the percent-
ages of subjects physically active on most days of week fell substantially between the surveys in
both genders. Unfavorable changes occurred also in commuting activity.

Majority of the studies investigating time trends in leisure-time PA have come from high-
income countries. Adults participation in regular exercises tend to be increasing over time in
several countries, including Canada, England, Spain or Finland [19–23]. A spectacular increase

Fig 3. Changes in commuting and occupational inactivity among the participants of theWOBASZ surveys.

doi:10.1371/journal.pone.0156766.g003
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in PA was observed in Finland where high level of leisure-time PA increased from 21% to 33%
in men and from 12% to 27% in women between 1982 and 2012 [23]. Among countries of Cen-
tral and Eastern Europe, the Czech Republic seems a relatively active society as more than 46%
of adults declare sufficient physical activity [24,25].

Previous surveys including Polish adults provided inconsistent results [18, 26–29]. The
European Health Interview Survey showed that every fourth Pole aged 15 and older is physi-
cally active on everyday basis [26]. However, according to a subsequent comparative analysis
including 15 European Union Member States, the prevalence of adults involved in everyday
exercises increased to 53.4% [27]. Meanwhile, the findings of the Nationwide Study of Occur-
rence of Risk Factors of Cardiovascular Diseases (2011) demonstrated that above 39% of adults

Table 2. Odds Ratios (OR)a and 95%Confidence Intervals (CI) for inactivity during leisure-time to sociodemographic and PA characteristics
among participants of theWOBASZ (2003–2005) andWOBASZ II (2013–2014) surveys.

Characteristics Men Women

WOBASZ WOBASZ II WOBASZ WOBASZ II

OR 95%CI OR 95%CI OR 95%CI OR 95%CI

Age (years)

<35 (referent) 1.00 1.00 1.00 1.00

35–64 1.18 1.10–1.41* 1.47 1.17–1.86** 0.90 0.75–1.01 1.05 0.85–1.30

>64 1.35 1.14–1.73** 1.10 0.80–1.53 1.35 1.14–1.73** 1.25 0.93–1.69

Educational level

Elementary 1.64 1.31–2.11** 3.64 2.62–5.06** 1.65 1.11–2.12** 2.52 1.94–3.27**

Secondary 1.31 1.22–1.64** 2.00 1.59–2.50** 1.32 1.20–1.54** 1.63 1.37–1.94**

University (referent) 1.00 1.00 1.00 1.00

Place of residence

Rural (referent) 1.00 1.00 1.00 1.00

Small urban 0.91 0.57–0.98* 0.75 0.61–0.92** 0.91 0.57–0.98* 0.99 0.82–1.19

Large urban 0.87 0.54–0.89* 0.72 0.59–0.88** 1.47 1.24–1.61** 1.33 1.10–1.59**

Marital status

Single (referent)

Married 0.95 0.60–1.0 0.91 0.73–1.15 1.75 1.16–2.1** 1.48 1.15–1.90**

Divorced 0.90 0.57–1.17 0.69 0.45–1.06 0.79 0.57–1.17 1.59 1.10–2.30**

Widowed 1.0 0.54–1.3 0.83 0.48–1.46 0.73 0.54–1.30 1.80 1.28–2.54*

Smoking

no (referent) 1.00 1.00 1.00 1.00

yes 1.26 1.13–1.41** 1.37 1.14–1.64** 1.17 1.04–1.32** 1.42 1.18–1.70**

Occupational physical activity

Low (referent) 1.00 1.00 1.00 1.00

Moderate 1.39 1.15–1.69** 1.20 0.94–1.53 1.53 1.11–1.79** 0.95 0.77–1.17

High 1.41 1.19–1.75** 1.68 1.36–2.09** 1.58 1.12–1.87** 1.09 0.89–1.33

Commuting physical activity (min/day)

0 (referent) 1.00 1.00 1.00 1.00

1–14 1.05 0.57–1.32 0.85 0.60–1.19 1.10 0.27–1.29 0.92 0.69–1.23

�15 1.02 0.43–1.29 0.92 0.60–1.42 1.17 0.38–1.31 1.08 0.77–1.52

* p < 0.05

** p<0.01
a Adjusted OR took account of age, place of residence, education, marital status and other forms of physical activity.

doi:10.1371/journal.pone.0156766.t002
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was physically active on most days of week [18]. The latest data on PA level in the European
Union place Polish adults much below the European average. About 28% of Poles declared
practicing vigorously sport at least once a week, while for example in Finland or Denmark, the
proportions reach 66% and 68%, respectively [28]. The observed heterogeneity of the data con-
cerning PA level in Poland probably result from discrepancies in methodology, including the
number of participants, sociodemographic characteristics, local approach or different tech-
niques and definitions of measuring PA.

Prevalence of physical inactivity in leisure-time increased from about 35% to more than
38% during ten-year observation in our country [29]. Data concerning physical inactivity
obtained in other countries of our region are also unsatisfactory. Brazil seems quite a similar
example of unfavorable trends in PA level as the prevalence of insufficiently active adults (not
meeting current recommendations) increased from 41.1% to 54% between 2002 and 2012 [30].
The report of Hamrik et al. (2014) showed that about 32.3% of adult Czechs declared a low
level of PA, while more than 60% across the age categories were rated as “sedentary” [24].
Importantly, a remarkable decrease in the prevalence of adequate physical activity level Czech
adults has been observed in recent years as compared with previous studies [31]. Another
European survey demonstrated that about 32% of Hungarians and 73.2% of Romanians are
insufficiently active [32].

Generally, PA level is strongly related to several sociodemographic variables. It has been
documented that lower PA is more prevalent in older individuals and with lower socioeco-
nomic status [8,33]. However, the most striking results of the WOBASZ II survey concern the
highest prevalence of physical inactivity among middle-aged men. These findings are of partic-
ular importance due to still high premature mortality among men in our country. According to
the reports of Maniecka-Bryła et al., the greatest number of years of life lost in males at produc-
tive age were due to ischemic heart disease [34,35]. Therefore, it would be most beneficial to
focus on decreasing major risk factors of CVD, including physical inactivity, in order to
improve life expectancy in Poland. Consistently with several previous reports, the highest prev-
alence of low leisure-time PA was observed among persons with elementary education in both
WOBASZ surveys [11,24,29].

Another important issue concerns promoting PA among older individuals. Although the
percentage of seniors doing exercises on most days of week was higher than in the youngest age
group, the proportion of physically active individuals aged 64–74 years remains still unsatisfac-
tory. The observed results are consistent with the latest findings of the PolSenior Project which
showed that about 30% of seniors met current recommendations for PA [36]. Rowinski et al.
(2015) demonstrated that there were substantial differences in the leisure-time PA of older
adults in Poland compared with those in North America or Western Europe [36]. Thus, public
health messages and environmental policies should concentrate on raising awareness of the
importance of PA and motivation for exercising for the elderly. Gardening, cycling and walking
seem potentially the most reliable and attractive forms of leisure-time PA for Polish seniors
[36].

Regular smokers are still significantly less physically active than non-smokers which addi-
tionally increases their risk of morbidity and mortality due to chronic non-communicable dis-
eases. Physical activity, especially vigorous leisure-time PA might help prevent disability
retirement not only among never-smokers, but even among ex-smokers and moderate smokers
[37]. Among heavy smokers, any PA is sufficient to eliminate the adverse effects of smoking on
health and thus, there is no doubt that decreasing prevalence of smoking remains among public
health priorities.

A systematic decrease in occupational PA seems to be an overall trend, especially in middle
and high-income societies [8]. Several researches also reported a reduction in occupational PA
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over time which is, to some extent, consistent with our findings [19,20,22,38]. In the United
States, work-related energy expenditure has fallen by more than 100 calories per day in last 50
years [38]. As expected, work-related PA remained significantly higher among men as com-
pared with women in both WOBASZ surveys. Importantly, we noted an increasing number of
persons declaring that high occupational PA is an important contributor of low PA in leisure
time. Indeed, according to Organisation for Economic Co-operation and Development
(OECD) and Eurostat data, Polish adults are among the most hardworking societies (about
40.1 hours/week spent at work in 2011).

Active commuting is still not common in our country and contributes only slightly to total
PA. About 9% of all active commuters in both surveys regularly walked/cycled for at least 30
min/day and, therefore, adhered to the current guidelines regardless of leisure-time PA. We
can also suppose that those who declared leisure-time activities at least 30 minutes 2–3 times
per week might achieve the recommended level of total PA by active transportation lasting at
least 15 min/day. This could concern about 4% of all active commuters.

The observed increase in motorized transportation to and from work may be a result of
socioeconomic changes and economic growth in Poland in recent years. On the other hand,
policies promoting modern infrastructure and a safe environment for bicycling have substan-
tially developed in Poland in the past decades. Each year a number of new facilities is largely
available giving opportunity for commuting other than using cars and motorcycles. Since active
commuting provide substantial health benefits [39–41], a decline of this kind of PA occurs par-
ticularly disturbing and need a special attention while elaborating future interventions. The
proportions of active commuters in other countries range from below 5% in the United States,
Australia or Switzerland to much above 20% in Denmark, Sweden or the Netherlands [8].
While analyzing data on transportation PA in Brazil, unfavorable trends have been observed
since 2006 which is in line with our data [42].

A certain paradox in the context of lifestyle in our country should be pointed out. Although
the general PA level has been shown to decrease, a number of persons participating in mass
sports events is constantly increasing [43]. All organized marathon races or other running
competitions on shorter distances (5 and 10 km) gather thousands of enthusiasts each year.
The events are usually well supported by visible mass media. It seems, however, that this kind
of activity does not correspond with total PA of general Polish society.

Despite a noticeable increase of interventions aimed at promoting active lifestyle, the long-
term effectiveness of the implemented strategies in Poland remains unsatisfactory. Majority of
programs adopted a local and short-term approach. A few large national projects, including
The Great Nationwide Physical Activity Campaign "Revitalize Your Heart", although success-
ful, had to be discontinued due to financial reasons [44]. Perhaps, elaboration of the stable and
consistent national policy for PA promotion, including cooperation between private and public
sector, might result in achieving favorable long-lasting trends. High prevalence of non-commu-
nicable diseases, unsatisfactory PA level and the lack of national strategy for PA promotion
apply also to other countries in our region [45].

Some limitations of the study should be recognized. Self-reported measurement of PA may
be associated with recall bias. Moreover, a precise quantification of PA level was not possible
with the questionnaire used in our study. Using accelerometers and calculation exercise-related
energy expenditure would certainly improve the study [46]. However, this method is rarely
used in large-scale population studies, especially in low or middle-income countries. the ques-
tions on leisure-time PA considered only exercises lasting at least 30 minutes per day. We
could not, therefore, assess how many persons were engaged in shorter exercise sessions.
Another limitation concerns a decrease in response rates between the surveys. Declining partic-
ipation rates are an increasing problem in most societies and demands searching for novel
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methods of motivating invitees to participate [47]. Perhaps a combinations of phone calls, invi-
tation letter and home visits would be new effective methods to recruit invitees. Moreover,
using incentives, websites and promotion in local media to promote the surveys might also be
useful. There are several variables related to lifestyles and health profile that could be analyzed
in this manuscript. However, as we are preparing another study concerning the lifestyle index
(based on nutrition, physical activity, smoking, alcohol consumption and anthropometric
data), in the present paper we focused on the selected sociodemographic variables.

Finally, the results obtained in this analysis may be relevant only for adults aged 20–74 years
old.

There are important strengths of this study. This is the first analysis providing data on
change in PA level over time in a large national representative sample of adults in Poland.
Besides leisure-time PA, also occupational and commuting patterns were taken into account.
Of note, both WOBASZ surveys adopted consistent methodology to ensure comparable data
on trends in analyzed variables. Our findings could be of particular importance for other mid-
dle-income countries.

Conclusions
Although it is too early to conclude whether this is the beginning of a constant disturbing trend
or just a temporary decline of PA in Poland, the results of this analysis raise concerns and
prompt to consider novel intervention concepts. More specific approach is required for the
most vulnerable sociodemographic groups, i.e. middle-aged men, older persons (especially
women) and less educated individuals. There are several potentially effective methods of
increasing PA level at the population level including engagement of occupational health spe-
cialists, family practitioners, trained nurses and health educators. The observed unfavorable
changes in PA level emphasize the importance of further detailed monitoring of PA patterns in
Poland.

Supporting Information
S1 File. Dataset of the WOBASZ Project.
(XLS)

Author Contributions
Conceived and designed the experiments: WDWB KK AP AT TZ. Performed the experiments:
ER. Analyzed the data: MKMP EDZWBWD KK AP AT JP TZ. Contributed reagents/materi-
als/analysis tools: WD. Wrote the paper: MKMPWBWD.

References
1. World Health Organization. Global status report on noncommunicable diseases 2010. Geneva: World

Health Organization, 2011.

2. Arem H, Moore SC, Patel A, Hartge P, Berrington de Gonzalez A, Visvanathan K, et al. Leisure time
physical activity and mortality: a detailed pooled analysis of the dose-response relationship. JAMA
Intern Med. 2015; 175(6): 959–967. doi: 10.1001/jamainternmed.2015.0533 PMID: 25844730

3. Lee IM, Shiroma EJ, Lobelo F, Puska P, Blair SN, Katzmarzyk PT; Lancet Physical Activity Series
Working Group. Effect of physical inactivity on major non-communicable diseases worldwide: an analy-
sis of burden of disease and life expectancy. Lancet. 2012; 380(9838):219–29. doi: 10.1016/S0140-
6736(12)61031-9 PMID: 22818936

4. Sattelmair J, Pertman J, Ding EL, Kohl HW 3rd, Haskell W, Lee IM. Dose response between physical
activity and risk of coronary heart disease: a meta-analysis. Circulation. 2011; 124(7): 789–795. doi:
10.1161/CIRCULATIONAHA.110.010710 PMID: 21810663

Ten-Year Changes in Physical Activity Level in Poland

PLOS ONE | DOI:10.1371/journal.pone.0156766 June 7, 2016 12 / 14

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0156766.s001
http://dx.doi.org/10.1001/jamainternmed.2015.0533
http://www.ncbi.nlm.nih.gov/pubmed/25844730
http://dx.doi.org/10.1016/S0140-6736(12)61031-9
http://dx.doi.org/10.1016/S0140-6736(12)61031-9
http://www.ncbi.nlm.nih.gov/pubmed/22818936
http://dx.doi.org/10.1161/CIRCULATIONAHA.110.010710
http://www.ncbi.nlm.nih.gov/pubmed/21810663


5. Kwaśniewska M, Jegier A, Kostka T, Dziankowska-Zaborszczyk E, Rębowska E, Kozińska J, et al.
Long-term effect of different physical activity levels on subclinical atherosclerosis in middle-aged men:
a 25-year prospective study. PLoS One. 2014; 9(1): e85209. doi: 10.1371/journal.pone.0085209
PMID: 24465505

6. Lee IM, Paffenbarger RS Jr. Associations of light, moderate and vigorous intensity physical activity and
longevity. The Harvard Alumni Health Study. Am J Epidemiol 2000; 151: 293–299. PMID: 10670554

7. Niewada M, Członkowska A. Prevention of ischemic stroke in clinical practice: a role of internists and
general practitioners. Pol Arch MedWewn. 2014; 124(10): 540–548. PMID: 25369511

8. Hallal PC, Andersen LB, Bull FC, Guthold R, Haskell W, Ekelund U; Lancet Physical Activity Series
Working Group. Global physical activity levels: surveillance progress, pitfalls, and prospects. Lancet.
2012; 380(9838): 247–257. doi: 10.1016/S0140-6736(12)60646-1 PMID: 22818937

9. Zatonski WA, McMichael AJ, Powles JW. Ecological study of reasons for sharp decline in mortality
from ischaemic heart disease in Poland since 1991. BMJ 1998; 316(7137): 1047–1051. PMID:
9552904

10. Bandosz P, O'Flaherty M, DrygasW, Rutkowski M, Koziarek J, Wyrzykowski B, et al. Decline in mortal-
ity from coronary heart disease in Poland after socioeconomic transformation: modeling study. BMJ.
2012; 344: d8136. doi: 10.1136/bmj.d8136 PMID: 22279114

11. DrygasW, Skiba A, Bielecki W, et al. Assessment of physical activity level in residents of six European
countries. The “Bridging the East-West Health Gap” Project. Medicina Sportiva 2001; 5:119–125.

12. Broda G, Rywik S. Multicenter national Polish population health status tests—WOBASZ project with
defined problems and treatment goals. Kardiol Pol. 2005; 63(6 Suppl 4):S601–4.

13. DrygasW, Kwaśniewska M, Kaleta D, Pikala M, Bielecki W, Głuszek J, et al. Epidemiology of physical
inactivity in Poland: prevalence and determinants in a former communist country in socioeconomic tran-
sition. Public Health. 2009; 123(9): 592–597. doi: 10.1016/j.puhe.2009.08.004 PMID: 19740497

14. DrygasW, Niklas AA, Piwońska A, Piotrowski W, Flotyńska A, Kwaśniewska M, et al. Multi-center
National Population Health Examination Survey (WOBASZ II study): assumptions, methods and imple-
mentation. Kardiol Pol. 2015 Dec 1. doi: 10.5603/KP.a2015.0235

15. Central Statistical Office. Available: http://stat.gov.pl/spisy-powszechne/nsp-2011/nsp-2011-wyniki/
ludnosc-i-gospodarstwa-domowe-stan-i-struktura-spoleczno-ekonomiczna-czesc-i-ludnosc-nsp-
2011,11,1.html.

16. Central Statistical Office. Available: http://stat.gov.pl/bdl/app/strona.html?p_name=indeks.

17. WHOMONICA Project, MONICAManual, revised edition. Geneva, Cardiovascular Disease Unit,
WHO,1990.

18. DrygasW, SakłakW, Kwaśniewska M, Bandosz P, Rutkowski M, et al. Epidemiology of physical activity
in adult Polish population in the second decade of the 21st century. Results of the NATPOL 2011 study.
Int J Occup Med Environ Health. 2013; 26(6): 846–855. doi: 10.2478/s13382-013-0160-9 PMID:
24464564

19. Knuth AG, Hallal PC. Temporal trends in physical activity: a systematic review. J Phys Act Health.
2009; 6(5): 548–559. PMID: 19953831

20. Palacios-Ceña D, Alonso-Blanco C, Jiménez-Garcia R, Hernández-Barrera V, Carrasco-Garrido P,
Pileño-Martinez E, et al. Time trends in leisure time physical activity and physical fitness in elderly peo-
ple: 20 year follow-up of the Spanish population national health survey (1987–2006). BMC Public
Health. 2011; 11:799. doi: 10.1186/1471-2458-11-799

21. Juneau CE, Potvin L. Trends in leisure-, transport-, and work-related physical activity in Canada 1994–
2005. Prev Med 2010; 51: 384–386.

22. Stamatakis E1, Chaudhury M. Temporal trends in adults' sports participation patterns in England
between 1997 and 2006: the Health Survey for England. Br J Sports Med. 2008; 42: 901–908. doi: 10.
1136/bjsm.2008.048082 PMID: 18658250

23. Borodulin K, Harald K, Jousilahti P, Laatikainen T, Männistö S, Vartiainen E. Time trends in physical
activity from 1982 to 2012 in Finland. Scand J Med Sci Sports. 2015 Jan 6. doi: 10.1111/sms.12401

24. Hamrik Z, Sigmundová D, Kalman M, Pavelka J, Sigmund E. Physical activity and sedentary behaviour
in Czech adults: results from the GPAQ study. Eur J Sport Sci. 2014; 14(2):193–8. doi: 10.1080/
17461391.2013.822565 PMID: 23889330

25. Sigmundová D, El Ansari W, Sigmund E. Neighbourhood environment correlates of physical activity: a
study of eight Czech regional towns. Int J Environ Res Public Health. 2011; 8(2): 341–357. doi: 10.
3390/ijerph8020341 PMID: 21556190

26. European Health Interview Survey (EHIS) [Internet] EUROSTAT; 2011. cited 10 April 2012. Available:
http://epp.eurostat.ec.europa.eu/cache/ITY_SDDS/en/hlth_ehis_esms.htm.

Ten-Year Changes in Physical Activity Level in Poland

PLOS ONE | DOI:10.1371/journal.pone.0156766 June 7, 2016 13 / 14

http://dx.doi.org/10.1371/journal.pone.0085209
http://www.ncbi.nlm.nih.gov/pubmed/24465505
http://www.ncbi.nlm.nih.gov/pubmed/10670554
http://www.ncbi.nlm.nih.gov/pubmed/25369511
http://dx.doi.org/10.1016/S0140-6736(12)60646-1
http://www.ncbi.nlm.nih.gov/pubmed/22818937
http://www.ncbi.nlm.nih.gov/pubmed/9552904
http://dx.doi.org/10.1136/bmj.d8136
http://www.ncbi.nlm.nih.gov/pubmed/22279114
http://dx.doi.org/10.1016/j.puhe.2009.08.004
http://www.ncbi.nlm.nih.gov/pubmed/19740497
http://dx.doi.org/10.5603/KP.a2015.0235
http://stat.gov.pl/spisy-powszechne/nsp-2011/nsp-2011-wyniki/ludnosc-i-gospodarstwa-domowe-stan-i-struktura-spoleczno-ekonomiczna-czesc-i-ludnosc-nsp-2011,11,1.html
http://stat.gov.pl/spisy-powszechne/nsp-2011/nsp-2011-wyniki/ludnosc-i-gospodarstwa-domowe-stan-i-struktura-spoleczno-ekonomiczna-czesc-i-ludnosc-nsp-2011,11,1.html
http://stat.gov.pl/spisy-powszechne/nsp-2011/nsp-2011-wyniki/ludnosc-i-gospodarstwa-domowe-stan-i-struktura-spoleczno-ekonomiczna-czesc-i-ludnosc-nsp-2011,11,1.html
http://stat.gov.pl/bdl/app/strona.html?p_name=indeks
http://dx.doi.org/10.2478/s13382-013-0160-9
http://www.ncbi.nlm.nih.gov/pubmed/24464564
http://www.ncbi.nlm.nih.gov/pubmed/19953831
http://dx.doi.org/10.1186/1471-2458-11-799
http://dx.doi.org/10.1136/bjsm.2008.048082
http://dx.doi.org/10.1136/bjsm.2008.048082
http://www.ncbi.nlm.nih.gov/pubmed/18658250
http://dx.doi.org/10.1111/sms.12401
http://dx.doi.org/10.1080/17461391.2013.822565
http://dx.doi.org/10.1080/17461391.2013.822565
http://www.ncbi.nlm.nih.gov/pubmed/23889330
http://dx.doi.org/10.3390/ijerph8020341
http://dx.doi.org/10.3390/ijerph8020341
http://www.ncbi.nlm.nih.gov/pubmed/21556190
http://epp.eurostat.ec.europa.eu/cache/ITY_SDDS/en/hlth_ehis_esms.htm


27. Piątkowska M. Self-rated physical activity level across Europe–Poland and other European countries.
Biol Sport 2012; 29: 23–31.

28. European Commission. Special Eurobarometer 412:”sport and physical activity”, 2014. Available:
http://ec.europa.eu/health/nutrition_physical_activity/docs/ebs_412_en.pdf.

29. DrygasW, Kwaśniewska M, Szcześniewska D, Kozakiewicz K, Głuszek J, Wiercińska E, et al. Assess-
ment of physical activity level among adult population of Poland. Results of theWOBASZ Project. Kar-
diol Pol. 2005; 63: 6 (supl.4).

30. Hallal PC, Cordeira K, Knuth AG, Mielke GI, Victora CG. Ten-year trends in total physical activity prac-
tice in Brazilian adults: 2002–2012. J Phys Act Health. 2014; 11(8): 1525–1530. doi: 10.1123/jpah.
2013-0031 PMID: 24905186

31. Bauman A, Bull F, Chey T, Craig CL, Ainsworth BE, Sallis JF, et al.; IPS Group. The International Prev-
alence Study on Physical Activity: results from 20 countries. Int J Behav Nutr Phys Act. 2009; 6: 21.
doi: 10.1186/1479-5868-6-21 PMID: 19335883

32. Nédó E, Paulik E. Association of smoking, physical activity, and dietary habits with socioeconomic vari-
ables: a cross-sectional study in adults on both sides of the Hungarian-Romanian border. BMC Public
Health. 2012; 12: 60. doi: 10.1186/1471-2458-12-60 PMID: 22264383

33. Dumith SC, Hallal PC, Reis RS, Kohl HW 3rd.Worldwide prevalence of physical inactivity and its asso-
ciation with human development index in 76 countries. Prev Med. 2011; 53(1–2): 24–28. doi: 10.1016/
j.ypmed.2011.02.017 PMID: 21371494

34. Maniecka-Bryla I, Bryla M, Bryla P, Pikala M. The burden of premature mortality in Poland analysed
with the use of standard expected years of life lost. BMC Public Health 2015; 15: 101 doi: 10.1186/
s12889-015-1487-x PMID: 25884915

35. Maniecka-Bryła I, Pikala M, Bryła M. Life years lost due to cardiovascular diseases. Kardiologia Polska,
2013; 71(10): 893–900.

36. Rowinski R, Dabrowski A, Kostka T. Gardening as the dominant leisure time physical activity (LTPA) of
older adults from a post-communist country. The results of the population-based PolSenior Project
from Poland. Arch Gerontol Geriatr. 2015; 60(3): 486–491. doi: 10.1016/j.archger.2015.01.011

37. Lallukka T, Rahkonen O, Lahelma E, Lahti J. Joint associations of smoking and physical activity with
disability retirement: a register-linked cohort study. BMJ Open 2015; 5(7): e006988. doi: 10.1136/
bmjopen-2014-006988

38. Brownson RC, Boehmer TK, Luke DA. Declining rates of physical activity in the United States: what are
the contributor Annu Rev Public Health. 2005; 26: 421–443.

39. Hamer M, Chida Y. Active commuting and cardiovascular risk: A meta-analytic review. Prev. Med.
2008; 46, 9–13. PMID: 17475317

40. Andersen LB, Schnohr P, Schroll M, Hein HO. All-cause mortality associated with physical activity dur-
ing leisure time, work, sports, and cycling to work. Arch Intern Med. 2000 12; 160(11): 1621–1628.
PMID: 10847255

41. Kwaśniewska M, Kaczmarczyk-Chałas K, Pikala M, Broda G, Kozakiewicz K, Pająk A, et al. Commuting
physical activity and prevalence of metabolic disorders in Poland. Prev Med. 2010; 51(6): 482–487.
doi: 10.1016/j.ypmed.2010.09.003 PMID: 20850470

42. Mielke GI, Hallal PC, Malta DC, Lee IM. Time trends of physical activity and television viewing time in
Brazil: 2006–2012. Int J Behav Nutr Phys Act. 2014; 11: 101. doi: 10.1186/s12966-014-0101-4 PMID:
25124462

43. http://www.maratonypolskie.pl/mp_index.php?dzial=8&action=8&code=2887.

44. Ruszkowska-Majzel J, DrygasW. The Great Nationwide Physical Activity Campaign "Revitalize Your
Heart" as an effective method to promote active lifestyle in Poland. Przegl Lek. 2005; 62 Suppl 3: 23–
26. PMID: 16521913

45. Müller-Nordhorn J, Holmberg C, Dokova KG, Milevska-Kostova N, Chicin G, Ulrichs T, et al. Perceived
challenges to public health in Central and Eastern Europe: a qualitative analysis. BMC Public Health.
2012; 12: 311. doi: 10.1186/1471-2458-12-311

46. Ekblom-Bak E, Olsson G, Ekblom Ö, Ekblom B, Bergström G, Börjesson M. The Daily Movement Pat-
tern and Fulfilment of Physical Activity Recommendations in Swedish Middle-Aged Adults: The SCA-
PIS Pilot Study. PLoS One. 2015; 10(5): e0126336. doi: 10.1371/journal.pone.0126336 PMID:
25970580

47. Tolonen H, Ahonen S, Jentoft S, Kuulasmaa K, Heldal J; European Health Examination Pilot Project.
Differences in participation rates and lessons learned about recruitment of participants—the European
Health Examination Survey Pilot Project. Scand J Public Health. 2015; 43(2): 212–219. doi: 10.1177/
1403494814565692 PMID: 25592449

Ten-Year Changes in Physical Activity Level in Poland

PLOS ONE | DOI:10.1371/journal.pone.0156766 June 7, 2016 14 / 14

http://ec.europa.eu/health/nutrition_physical_activity/docs/ebs_412_en.pdf
http://dx.doi.org/10.1123/jpah.2013-0031
http://dx.doi.org/10.1123/jpah.2013-0031
http://www.ncbi.nlm.nih.gov/pubmed/24905186
http://dx.doi.org/10.1186/1479-5868-6-21
http://www.ncbi.nlm.nih.gov/pubmed/19335883
http://dx.doi.org/10.1186/1471-2458-12-60
http://www.ncbi.nlm.nih.gov/pubmed/22264383
http://dx.doi.org/10.1016/j.ypmed.2011.02.017
http://dx.doi.org/10.1016/j.ypmed.2011.02.017
http://www.ncbi.nlm.nih.gov/pubmed/21371494
http://dx.doi.org/10.1186/s12889-015-1487-x
http://dx.doi.org/10.1186/s12889-015-1487-x
http://www.ncbi.nlm.nih.gov/pubmed/25884915
http://dx.doi.org/10.1016/j.archger.2015.01.011
http://dx.doi.org/10.1136/bmjopen-2014-006988
http://dx.doi.org/10.1136/bmjopen-2014-006988
http://www.ncbi.nlm.nih.gov/pubmed/17475317
http://www.ncbi.nlm.nih.gov/pubmed/10847255
http://dx.doi.org/10.1016/j.ypmed.2010.09.003
http://www.ncbi.nlm.nih.gov/pubmed/20850470
http://dx.doi.org/10.1186/s12966-014-0101-4
http://www.ncbi.nlm.nih.gov/pubmed/25124462
http://www.maratonypolskie.pl/mp_index.php?dzial=8&amp;action=8&amp;code=2887
http://www.ncbi.nlm.nih.gov/pubmed/16521913
http://dx.doi.org/10.1186/1471-2458-12-311
http://dx.doi.org/10.1371/journal.pone.0126336
http://www.ncbi.nlm.nih.gov/pubmed/25970580
http://dx.doi.org/10.1177/1403494814565692
http://dx.doi.org/10.1177/1403494814565692
http://www.ncbi.nlm.nih.gov/pubmed/25592449

