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disorders, cancers, and disability.1-10 Li et al2 re‑
vealed a strong impact of 5 low ‑risk lifestyle fac‑
tors on premature mortality and life expectan‑
cy in a large sample of the United States adults 
followed over 34 years. According to these data, 
refraining from smoking, having adequate body 
mass index, following high ‑quality diet, and being 
physically active can substantially reduce the risk 
of premature death.2 Importantly, adherence to 
a healthy lifestyle at mid life is associated with 

IntroductIon The evidence supporting the im‑
portance of a healthy lifestyle in prevention of 
noncommunicable diseases is well established 
and continuously growing. Since the initial study 
of Belloc and Breslow,1 a number of researchers 
have demonstrated the combined effects of dif‑
ferent sets of healthy behaviors and lifestyle pat‑
terns on specific health outcomes including life 
expectancy, all ‑cause mortality as well as mor‑
tality due to cardiovascular diseases, metabolic 
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AbstrAct

bAcKGround The evidence on the beneficial role of low ‑risk characteristics is well established. However, 
data on trends in lifestyle patterns in Central Europe are limited.
objEctIvEs The aim of this report was to determine changes in lifestyle patterns among adults in 
Poland between 2003 and 2014.
PAtIEnts And mEthods The study sample comprised 12 857 adults aged 20 to 74 years (5986 men 
and 6871 women) participating in 2 nationwide representative surveys, the WOBASZ (2003–2005) and 
WOBASZ II (2013–2014). Low ‑risk characteristics included: nonsmoking, nonobese waist circumference, 
satisfactory physical activity, good‑quality diet, and low saturated fat intake. The 5 characteristics cre‑
ated a lifestyle index ranging from 0 to 5. A poor lifestyle was defined as the lifestyle index from 0 to 1.
rEsuLts About 2% of the participants followed a healthy lifestyle, and 25%, a poor lifestyle in both 
surveys. The proportion of nonsmokers significantly increased (from 57.8% to 66.9% for men and from 
72.6% to 77.1% for women). There was a significant decrease in the prevalence of nonobese waist 
circumference (from 75.4% to 71.3% among men and from 61.2% to 57.9% among women), adequate 
physical activity (from 37.5% to 27.5% among men and from 31.5% to 29% among women), and low 
saturated fat consumption (from 23.4% to 20.2% among men and from 26.1% to 23.7% among women). 
Lower educational attainment was the strongest sociodemographic factor contributing to a poor lifestyle 
(P <0.001).
concLusIons The ultimate goal for the healthcare system should be to implement more effective 
interventions focused on promoting healthy lifestyle as a whole.
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detailed questions on medical history, sociodemo‑
graphic and economic factors, health knowledge, 
attitudes, lifestyle, nutrition, social support, and 
depression. In the first edition of the WOBASZ 
survey (2003–2005), questionnaire on dietary 
habits was carried out in the 50% randomly se‑
lected subsample of the whole population, and in 
the second survey, in all participants.

All procedures were carried out by nurses and 
trained interviewers in the participants’ houses 
or in selected outpatient clinics and were com‑
parable in both WOBASZ surveys. Fieldwork su‑
pervisors conducted controls in selected samples 
of interviewers.

After excluding subjects with incomplete 
data for study variables, the final sample com‑
prised 5986 men (3604 in WOBASZ and 2382 in 
WOBASZ II) and 6871 women (4024 in WOBASZ 
and 2847 in WOBASZ II) aged 20 to 74 years.

Assessment of lifestyle factors Lifestyle was as‑
sessed based on the prevalence of 5 factors: smok‑
ing, waist circumference, physical activity (PA), 
percentage of calories consumed from saturated 
fat, and adherence to the Mediterranean diet. 
The selected characteristics are among the fun‑
damental factors that were shown to have sub‑
stantial influence on morbidity and mortality 
due to chronic diseases. A similar set of lifestyle 
characteristics has already been used by other 
authors.20-22

Apart from anthropometric measurements, 
the analysis of other lifestyle characteristics was 
based on self ‑reported data. People who had 
never smoked and ex smokers were included in 
the nonsmokers group. Waist circumference was 
measured in the middle of the distance between 
the lowest rib and the iliac crest (in underwear, 
standing position) and rounded to the nearest 
0.5 cm. The nonobese waist circumference was 
defined as less than 102 cm in men and less than 
88 cm in women. For the assessment of PA, par‑
ticipants were asked whether they took part in 
any regular physical activities (walking, jogging, 
swimming, bicycling, gardening, etc) accumulat‑
ing at least 30 minutes per session. Those who 
did were asked to recall the frequency of such ac‑
tivities. Satisfactory PA was defined as perform‑
ing exercises for minimum 30 minutes at least 
5 days per week.

In both WOBASZ surveys, dietary habits were 
assessed by a 24 ‑hour dietary recall. Of all nu‑
tritional patterns, the traditional Mediterranean 
diet has the strongest evidence on beneficial ef‑
fects on health and survival.21,22 This type of diet 
was beneficial also in the inhabitants of countries 
other than Mediterranean, including Poland.23 
In the present analysis, adherence to the Medi‑
terranean diet was assessed by using a historic 
tool created by Trichopoulou et al21 with some 
modifications in order to better apply to Polish 
nutrition habits. Therefore, for each participant, 
daily intakes (in grams) of vegetables, legumes, 
fruits and nuts, cereals, fish and seafood, dairy 

longer life expectancy free of cancer, cardiovas‑
cular disease, and type 2 diabetes.3

Whereas much is known about trends in life‑
style patterns of Western societies, data from 
Central and Eastern European countries are 
scarce. The  WOBASZ (Multicenter National 
Population Health Examination Survey; Polish, 
Wieloośrodkowe Ogólnopolskie Badanie Stanu 
Zdrowia Ludności) is the largest and the most 
comprehensive Polish epidemiological project. 
Two editions of the project performed in 2003 
to 2005 and 2013 to 2014 provide representa‑
tive national data on changes of several aspects 
of noncommunicable diseases using standardized 
methods. Several studies published to date pre‑
senting the results of these projects focused sep‑
arately on selected risk factors and behaviors.11-18

The aim of this report was to determine 10 ‑year 
changes in the prevalence of health behaviors and 
lifestyle patterns among adult residents of Po‑
land. Special attention was paid to potential de‑
terminants of poor lifestyle patterns which could 
be fundamental for an effective national health 
policy and preventive care.

PAtIEnts And mEthods The Ethical Commit‑
tee of the Institute of Cardiology in Warsaw ap‑
proved the study protocol. All participants pro‑
vided informed written consent.

study population and data selection A detailed 
description of the WOBASZ surveys was pub‑
lished in previous publications.11,19 For the pur‑
pose of this study, we used datasets taken from 
2 nationwide representative cross ‑sectional sur‑
veys WOBASZ (2003–2005) and WOBASZ II 
(2013–2014). The methodology of the surveys 
has been kept as similar as possible in order to 
enable a relevant monitoring of changes in risk 
factors. For both surveys, an independent ran‑
dom sample was drawn from the national pop‑
ulation register. The sampling scheme covered 
the whole territory of Poland and was stratified 
according to administrative units, type of urban‑
ization, and gender. Personal invitations to par‑
ticipation in the study were sent to all chosen in‑
dividuals. Both WOBASZ surveys enrolled a total 
of 20 939 adults aged 20 years and older (14 769 
participants in the WOBASZ and 6170 partici‑
pants in the WOBASZ II).

The study protocol comprised a questionnaire 
interview, blood pressure, heart rate, anthropo‑
metric measurements, and a blood sample col‑
lection. The WOBASZ questionnaire included 

whAt’s nEw?

This is the first study presenting changes in healthy behaviors in adults 
based on the largest nationwide representative epidemiological Polish proj‑
ects, WOBASZ and WOBASZ II. The prevalence of a healthy lifestyle index 
(nonsmoking, nonobese waist circumference, satisfactory physical activity, 
good‑quality diet, and low saturated fat intake) was very low in both surveys.
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intake was defined as less than 10% of total en‑
ergy intake.24

Low ‑risk characteristics analyzed in this study 
included: nonsmoking, nonobese waist circum‑
ference, satisfactory PA, the Mediterranean diet 
score in the highest tertile (good‑quality diet), and 
low saturated fat intake. The 5 mentioned charac‑
teristics were summed to develop a lifestyle index 
which could range from 0 (unhealthy lifestyle) to 
5 (healthy lifestyle). A poor lifestyle was defined 
as the lifestyle index from 0 to 1.

statistical analysis In order to compare the fre‑
quency and assess statistical significance of 
the  categories of qualitative characteristics, 
the χ2 test was implemented. Given that the po‑
tential correlates may differ between genders, 
the analyses were performed separately for men 
and women. In tAbLE 1, the χ2 test was used and 
in the tAbLEs 2 and 3, the 2 ‑proportions Z test. Lo‑
gistic regression analysis was performed to iden‑
tify sociodemographic factors (age, place of resi‑
dence, educational level) that can contribute to a 
poor lifestyle. The results were shown as odds ra‑
tios (ORs) with 95% CIs for following a poor life‑
style. Individuals younger than 35 years, residents 

products, meat and meat products (including red 
meat, poultry, and processed meat), and alcohol 
were estimated. Using median consumption as 
the cutoff, a value of 0 or 1 was assigned to each 
of the mentioned components as suggested pre‑
viously.22 Medians were elaborated separately 
for the WOBASZ and WOBASZ II study. Those 
who consumed above the median of the bene‑
ficial food type (ie, vegetables, legumes, fruits 
and nuts, cereals, fish, the ratio of monounsat‑
urated lipids to saturated lipids) were assigned 
a value of 1, while those who consumed the me‑
dian or less were given a value of 0. Not benefi‑
cial food (mainly due to its excessive consump‑
tion or high fat content) comprised: meat (both 
red and poultry, processed meat), dairy products 
(including eggs), and alcohol. Those whose con‑
sumption was above the median were assigned 
a value of 0, and those who consumed the me‑
dian or less were given a value of 1. Therefore, 
the total Mediterranean diet score could range 
from 0 to 9. Tertiles were created using the dis‑
tribution of the score and the highest tertile in‑
dicated greater adherence to the Mediterranean 
diet. According to the recommendation of the Eu‑
ropean Society of Cardiology, low saturated fat 

tAbLE 1 Sociodemographic characteristics of the participants of the WOBASZ (2003–2005) and WOBASZ II (2013–2014) surveys, by gender

Characteristics Men (n = 5986) Women (n = 6871)

WOBASZ 
(n = 3604)

WOBASZ II 
(n = 2382)

P value WOBASZ 
(n = 4024)

WOBASZ II 
(n = 2847)

P value

Age, y 18–34 974 (27.03) 574 (24.1) 0.04 1130 (28.08) 635 (22.3) <0.001

35–64 2142 (59.43) 1489 (62.51) 2362 (58.7) 1836 (64.49)

>64 488 (13.54) 319 (13.39) 532 (13.22) 376 (13.21)

Place of 
residence

Rural 1159 (32.16) 782 (32.83) 0.89 1342 (33.35) 1010 (35.48) 0.76

Small urban 1138 (31.58) 734 (30.81) 1272 (31.61) 869 (30.52)

Large urban 1307 (36.27) 866 (36.36) 1410 (35.04) 968 (34)

Educational 
level

Elementary 772 (21.42) 281 (11.8) <0.001 982 (24.4) 394 (13.84) <0.001

Secondary 2349 (65.18) 1571 (65.95) 2282 (56.71) 1432 (50.3)

University 483 (13.4) 530 (22.25) 760 (18.89) 1021 (35.86)

Marital status Single 812 (22.53) 550 (23.09) 0.003 588 (14.61) 409 (14.37) <0.001

Married 2593 (71.95) 1666 (69.94) 2798 (69.53) 1928 (67.72)

Divorced 114 (3.16) 115 (4.83) 182 (4.52) 209 (7.34)

Widowed 85 (2.36) 51 (2.14) 456 (11.33) 301 (10.57)

Data are presented as number (percentage) of participants.

tAbLE 2 Changes in the distribution of healthy lifestyle characteristics in participants of the WOBASZ (2003–2005) and WOBASZ II (2013–2014) 
surveys, by gender

Healthy lifestyle behaviors

and factors

Men (N = 5986) Women (N = 6871)

WOBASZ WOBASZ II P value WOBASZ WOBASZ II P value

Nonsmoking 57.8 66.9 <0.001 72.6 77.1 <0.001

Nonobese waist circumference 75.4 71.3 <0.001 61.2 57.9 0.01

Adequate physical activity 37.5 27.5 <0.001 31.5 29.0 0.03

Low saturated fat intake 23.4 20.2 0.004 26.1 23.7 0.02

The highest tertile of the Mediterranean 
diet score

26.5 28.3 0.03 24.6 26.4 0.03

Data are presented as percentage.
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nonobese waist circumference, adequate PA lev‑
el, and low saturated fat consumption decreased 
(P = 0.01, P = 0.03, and P = 0.02, respectively) be‑
tween the surveys.

The analysis of the nutrition habits revealed 
that most of the participants had 3 to 5 scores 
of all 9 points of the Mediterranean diet score 
(67.1% and 66.2%, respectively in the WOBASZ 
and WOBASZ II surveys). Only 0.36% of all par‑
ticipants achieved a score of 8 to 9. No differences 
were found in the distribution of the Mediterra‑
nean diet score between genders in both surveys.

Table 3  presents changes in the intake of stud‑
ied dietary products included in the Mediterra‑
nean diet score. In women, there was a statisti‑
cally significant increase in the consumption of 
fruits and nuts (P <0.001) and cereals (P = 0.01) 
while consumption of alcohol significantly de‑
creased (P <0.001). In men, there was a significant 
decrease in the intake of legumes (P <0.001) and 
an increase in the consumption of fruits and nuts 
as well as fish and seafood in the analyzed peri‑
od (P = 0.002 and P = 0.01, respectively). More‑
over, the significant fall in the percentage of men 
drinking alcohol above the median was noted 
(P <0.001; tAbLE 3).

The number of healthy life style factors in the 
study samples is shown in FIGurE 1. In both sur‑
veys, the majority of participants had 1, 2, or 
3 of all 5 analyzed low ‑risk characteristics. In 
the WOBASZ II survey, about 12.5% of the partic‑
ipants had 4 or 5 characteristics, while only 1.9% 
had all 5 of the analyzed lifestyle factors. About 
25% of the study sample had poor lifestyle in‑
dex, that is, 0 to 1 of all healthy lifestyle factors. 

of large urban settings, and those with universi‑
ty education were used as a reference, being as‑
signed an OR value of 1. The multivariable logis‑
tic regression analyses were adjusted for age, ed‑
ucation, and place of residence. P values in logis‑
tic regression were 2 ‑tailed and a P value of less 
0.05 was considered statistically significant. Sta‑
tistical analyses were performed using STATIS‑
TICA for Windows XP, version 12 (StatSoft Pol‑
ska, Kraków).

rEsuLts Data of 12 857 participants of both 
WOBASZ surveys (5986 men and 6871 women) 
were included in the present analysis. Descrip‑
tive statistics on the sociodemographic charac‑
teristics of the study samples are presented in 
tAbLE 1. In both studies, majority of participants 
were middle aged, married, with secondary edu‑
cational level.

Ten ‑year changes in the distribution of healthy 
behaviors and characteristics revealed substan‑
tial changes in the years 2003 to 2014 (tAbLE 2). 
Among men, the percentage of nonsmokers and 
persons following a good‑quality diet (the Med‑
iterranean diet score in the highest tertile) in‑
creased significantly (P <0.001 and P = 0.03, re‑
spectively) while the percentage of persons with 
nonobese waist circumference, adequate PA lev‑
el, and low saturated fat consumption decreased 
(P <0.001, P <0.001, and P = 0.004, respectively) 
between the years 2003 and 2014. Similar direc‑
tion of changes was observed in women. The prev‑
alence of nonsmoking and good‑quality diet sig‑
nificantly increased (P <0.001 and P = 0.03, re‑
spectively) while the percentage of women with 

tAbLE 3 Changes in daily consumption of selected dietary products included in the Mediterranean diet score in participants of the WOBASZ 
(2003–2005) and WOBASZ II (2013–2014) surveys, by gender

Dietary variable ≤Median >Median P value

WOBASZ WOBASZ II WOBASZ WOBASZ II

Women Men Women Men Women Men Women Men Women Men

Vegetables 2155 
(53.55)

1661 
(46.09)

1481 
(52.02)

1134 
(47.61)

1869 
(46.4)

1943 
(53.91)

1366 
(47.9)

1248 
(52.4)

0.21 0.25

Legumes 3713 
(92.27)

3246 
(90.07)

2636 
(92.59)

2220 
(93.2)

311  
(7.7)

358 
(9.93)

211  
(7.4)

162  
(6.8)

0.62 <0.001

Fruits and nuts 2099 
(52.16)

2211 
(61.35)

1346 
(47.28)

1368 
(57.43)

1925 
(47.8)

1393 
(38.65)

1501 
(52.7)

1014 
(42.6)

<0.001 0.002

Fish and seafood 3605 
(89.59)

3217 
(89.26)

2543 
(89.32)

2075 
(87.11)

419 
(10.4)

387 
(10.74)

304 
(10.7)

307 
(12.9)

0.72 0.01

Cereals 2681 
(66.63)

1133 
(31.44)

1810 
(63.58)

806 
(33.84)

1343 
(33.4)

2471 
(68.56)

1037 
(36.4)

1576 
(66.2)

0.01 0.052

MUFA/SFA 2180 
(54.17)

1634 
(45.34)

1552 
(54.51)

1062 
(44.58)

1844 
(45.8)

1970 
(54.66)

1295 
(45.49)

1320 
(55.4)

0.78 0.57

Dairy products 1993 
(49.53)

1831 
(50.8)

1384 
(48.61)

1232 
(51.72)

2031 
(50.47)

1773 
(49.2)

1463 
(51.39)

1150 
(48.3)

0.45 0.49

Meat and meat 
products

2558 
(63.57)

1263 
(35.04)

1815 
(63.75)

800 
(33.59)

1466 
(36.43)

2341 
(64.96)

1032 
(36.25)

1582 
(66.41)

0.88 0.25

Alcohol 3903 
(96.99)

3086 
(85.63)

2832 
(99.47)

2342 
(98.32)

121 
(3.01)

518 
(14.37)

15  
(0.53)

40  
(1.68)

<0.001 <0.001

Data are presented as number (percentage) of participants.

Abbreviations: MUFA, monounsaturated fatty acids; SFA, saturated fatty acids
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A majority of various lifestyle scores or index‑
es used in assessing peoples lifestyle worldwide 
include similar characteristics, such as smoking 
status, dietary patterns, weight, and PA level. No 
matter which specific criteria were used, the stud‑
ies investigating the impact of the combined low‑
‑risk factors on different clinical outcomes pro‑
vided evidence on strong preventive role of sus‑
taining healthy lifestyle.1-9 There is also a growing 
body of evidence showing that even a small shift 
in lifestyle behaviors has the potential to reduce 
burden of chronic diseases and prolong life expec‑
tancy.2,3,20,25 A decline in cardiovascular diseases 
and total mortality in Poland in the recent decades 
did not coincident with similar, dynamic favor‑
able changes in the prevalence and treatment of 
hypercholesterolemia, hypertension, and smok‑
ing.12,18,26 In the intervention study of primary, 

Similar distribution of the number of lifestyle 
factors was noticed in both genders.

Due to the high prevalence of persons hav‑
ing 0 to 1 of all 5 healthy factors, we investigat‑
ed the potential sociodemographic contribu‑
tors of poor lifestyle index (tAbLE 4). In women, 
the higher age and the lower educational attain‑
ment, the higher probability of poor lifestyle in‑
dex was found in both surveys. In men, educa‑
tional level was the most significant sociodemo‑
graphic contributor of the index (tAbLE 4).

dIscussIon The  current analysis provides 
the insight to the 10 ‑year changes in lifestyle pat‑
terns of the nationwide sample of Polish adults. 
To our knowledge, this is the first study present‑
ing trends in the prevalence of combined risk fac‑
tors and behaviors in this region of Europe.

FIGurE 1  The number 
of healthy lifestyle factors 
observed in participants 
of the WOBASZ 
(2003–2005) and 
WOBASZ II (2013–2014) 
surveys
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tAbLE 4 Odds ratios and 95% CIs for the poor lifestyle index (0–1 factors) according to selected sociodemographic characteristics in participants of 
the WOBASZ (2003–2005) and WOBASZ II (2013–2014) surveys

Characteristics Men Women

WOBASZ WOBASZ II WOBASZ WOBASZ II

OR (95% CI) P value OR (95% CI) P value OR (95% CI) P value OR (95% CI) P value

Age, y <35 (referent) 1 – 1 – 1 – 1 –

35–64 1.18  
(0.98–1.42)

0.08 1.11  
(0.88–1.4)

0.37 1.54  
(1.28–1.86)

<0.001 1.27  
(1.01–1.61)

0.04

>64 1.12  
(0.85–1.47)

0.42 0.81  
(0.57–1.14)

0.22 1.24  
(0.95–1.62)

0.11 1.47  
(1.06–2.02)

0.02

Educational 
level

Elementary 1.28  
(0.96–1.72)

0.09 2.01  
(1.39–2.91)

<0.001 2.29  
(1.79–2.94)

<0.001 2.12  
(1.57–2.84)

<0.001

Secondary 1.25  
(0.98–1.59)

0.07 1.69  
(1.30–2.18)

<0.001 1.4  
(1.13–1.73)

0.002 1.76  
(1.43–2.15)

<0.001

University 
(referent)

1 – 1 – 1 – 1 –

Place of 
residence

Rural 0.84  
(0.69–1.01)

0.07 0.89  
(0.7–1.13)

0.33 0.72  
(0.6–0.87)

<0.001 0.92  
(0.75–1.14)

0.47

Small urban 0.99  
(0.85–1.17)

0.96 1.1  
(0.87–1.38)

0.44 0.88  
(0.73–1.04)

0.12 1.01  
(0.82–1.25)

0.89

Large urban 
(referent)

1 – 1 – 1 – 1 –

Abbreviations: OR, odds ratio
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12.1 cigarettes/day).12 However, as it was shown in 
the present analysis, regular smoking is still com‑
mon in both genders. What is worse, the propor‑
tion of never smoking women has not changed 
since 2003. It seems that smoking shall remain 
one of the most challenging problems of public 
health. The WOBASZ studies demonstrated a lim‑
ited efficiency of promotional and education‑
al activities, fiscal policy, price control, counsel‑
ling, and tobacco addiction treatment in reduc‑
ing tobacco use. It is necessary to implement nov‑
el strategies in order to intensify tobacco control 
in Poland with a particular focus on the most vul‑
nerable sociodemographic groups.

Although obesity became an explicit public 
health concern in most developed countries, gen‑
eral trends have remained unfavorable world‑
wide.27,28 According to the prognosis performed 
by Ward et al,29 the prevalence of adult obesity 
and severe obesity in the United States will con‑
tinue to increase nationwide. The authors predict 
that by 2030, nearly 1 in 2 adults will have obe‑
sity and the prevalence will be higher than 50% 
in 29 states and not below 35% in any state. In 
Europe, the calculations provide less pessimis‑
tic prognosis, but they are still not favorable. By 
2025, obesity is projected to increase in most Eu‑
ropean countries. If present trends continue, 33 
of the 53 countries are projected to have an obe‑
sity prevalence of 20% or more.30

Data collected in Poland show that 
the age ‑standard ized prevalence of obesity 
(BMI ≥30 kg/m2) increased in the last decades 
reaching about 24.2% in men and 23.4% in wom‑
en and this change was more pronounced in men 
(P <0.05). Between the years 2003 to 2005 and 
2013 to 2014, the distribution of abdominal fat 
categories clearly shifted to higher values (45.7% 
in women and 32.2% in men) with more dynam‑
ic increase in waist circumference among men 
(P <0.05).17 These findings are of special impor‑
tance as excess of abdominal fat is particularly 
dangerous due low ‑grade inflammation, abnor‑
mal hormone secretion, metabolic disturbances, 
cardiovascular diseases, and cancers.31

In the present analysis, the percentage of per‑
sons with nonobese waist circumference de‑
creased substantially between the surveys. It is 
not easy to find an evident reason of such unfa‑
vorable trend, especially in the context of sever‑
al programs elaborated and implemented in re‑
cent years. In 2006, European countries adopted 
the European Charter on Counteracting Obesity 
in order to address the growing challenge posed 
by the epidemic of obesity.32 However, the un‑
dertaken interventions have not been efficient 
enough to stop or slow down this trend in most 
countries.33,34 It seems that preventive interven‑
tions should comprise wider spectrum of impor‑
tant contemporary factors such as chronic use 
of electronic devices (televisions, smartphones, 
laptops, computer games), sleep disorders, long‑
‑term stress at school or at work, highly processed 
food, and so on.

secondary, and tertiary prevention, a decrease in 
mortality reflected less the use of cardioprotec‑
tive medications than lifestyle changes, mainly 
in PA and diet.26

In the present analysis, we confirmed favor‑
able changes in the prevalence of smoking, and 
to some extent, in nutrition habits that were de‑
scribed above. No substantial positive changes 
were observed in other analyzed lifestyle char‑
acteristics in the study period. Consequently, 
the cluster of risk factors combined with the life‑
style index has not changed since 2003. About 
12.5% of the study participants were character‑
ized by 4 or 5 low ‑risk factors while twice more 
had poor lifestyle (0–1 healthy characteristics) in 
both surveys. Although the percentage of persons 
declaring good‑quality diet increased, the specif‑
ic Mediterranean diet score was fairly stable and 
remained far from the recommendations.

The results achieved in other countries did 
not reveal much better results. In a 10 ‑year pro‑
spective study of 0.5 million Chinese adults, Zhu 
et al4 revealed that only 2.1% were character‑
ized by all 5 healthy behaviors. Another large 
study conducted among more than 111 000 Amer‑
icans participating in the Nurses’ Health Study 
and the Health Professionals Follow ‑Up Study 
showed that following healthy lifestyle is also 
not common. Li et al3 reported that only about 
5.9% of the study group had 4 or 5 low ‑risk fac‑
tors. Observation of 10 ‑year trends in lifestyle 
patterns of the United States adults who par‑
ticipated in the Behavioral Risk Factor Surveil‑
lance System surveys did not show beneficial 
changes in the study period. Ford et al5 created 
a lifestyle index including 4 characteristics, that 
is, not currently smoking, any exercise during 
the past 30 days, consuming fruits and vegeta‑
bles 5 times or more per day, and body mass in‑
dex of less than 25 kg/m2. The age ‑adjusted per‑
centage of adults meeting all 4 low ‑risk lifestyle 
factors decreased from 8.5% to 7.7% (P for lin‑
ear trend <0.001). Similar lifestyle index was used 
among German participants of the EPIC (Euro‑
pean Prospective Investigation Into Cancer and 
Nutrition ‑Potsdam) study. Fewer than 4% of 
participants had 0 healthy factors, most had 1 
to 3 healthy factors, and approximately 9% had 
4 factors.6

The strong relationship between the low ‑risk 
factors and all ‑cause mortality imposes a partic‑
ular focus on these healthy behaviors. Although 
a spectacular progress in reducing prevalence of 
unhealthy lifestyle was observed in Polish soci‑
ety during the political and economic transfor‑
mation, the favorable trends seem to have slowed 
down in the last decades.

According to the national statistics, smoking 
rates in Poland have declined over the past de‑
cade. The percentage of never smoking men has 
risen substantially since the 1990s. The average 
number of cigarettes smoked daily per smoker 
significantly decreased among men (from 17.9 
to 15.8 cigarettes/day) and women (from 13.7 to 
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and the consumption of several macro‑ and mi‑
cronutrients was found not to be balanced. Ex‑
cessive total fat and saturated fatty acid intake 
was declared by about 80% of the study partici‑
pants.36 In the present study, the percentage of 
individuals declaring low consumption of satu‑
rated fatty acids significantly decreased, especial‑
ly in men. Among other disturbing changes, con‑
sumption of meat and meat products did not de‑
crease in the analyzed period. In spite of relatively 
large availability of vegetables, legumes and fish, 
the consumption of these products remained un‑
changed or even significantly decreased. The most 
probable reasons for continually inappropriate 
food choices of Polish adults seem poor dietary 
education at school, at work, in media, aggres‑
sive advertisement of highly processed food, 
higher prices of healthy products. Additionally, 
the process of food reformulation in order to re‑
duce the content of calories, sugars, salt, or un‑
healthy fats is too slow.

Adherence to healthy behavior recommen‑
dations was related to some sociodemographic 
characteristics in the study population. As ex‑
pected, poor lifestyle index rates were signifi‑
cantly higher among persons with lower edu‑
cational attainment. This finding is in line with 
the results presented by other authors suggest‑
ing that those with elementary or less than col‑
lege degrees exhibit unhealthy behavior pro‑
files.40-42 Zujko et al13 showed that higher so‑
cioeconomic status was significantly associated 
with a more favorable lifestyle, better objective 
health outcomes and better dietary habits (in‑
cluding a higher intake of dietary antioxidants). 
Also, a recent report by Zagozdzon et al41 re‑
vealed substantial differences regarding socio‑
economic characteristics between smokers and 
nonsmokers in Poland. There was a statistical‑
ly significant inverse relationship between in‑
come and smoking, and persons living in towns 
were more likely to smoke than those living in 
rural areas.41 Education exerts a positive effect 
on health knowledge levels which results in bet‑
ter lifestyle choices.42,43 The analysis of Hoffman 
and Lutz39 revealed that an additional year of 
schooling increases the probability of having 
a healthy lifestyle by about 3.5%. In order to as‑
sess the awareness of risk factors and health be‑
haviors, Piwońska et al44 evaluated the cardiovas‑
cular health knowledge of the adult Polish pop‑
ulation in the years 2003 to 2014. They found 
that younger and better educated persons had 
greater health knowledge. In the present anal‑
ysis, age was also a significant determinant of 
lifestyle, especially in women. Women older than 
64 years had significantly higher probability of 
poor lifestyle as compared with younger female 
respondents mainly due to the lower PA level 
and lower quality of diet (data not shown). Al‑
though there were substantial differences in life‑
style characteristics between genders (especial‑
ly in smoking and waist circumference), the di‑
rection of changes was similar. Therefore, more 

Changes in the PA level in Poland were partic‑
ularly beneficial during the socioeconomic trans‑
formation 3 decades ago. According to the re‑
port of Bandosz et al,35 over half of the decline 
in mortality from coronary heart disease in Po‑
land could be attributed to changes in major risk 
factors, mainly reducing total cholesterol concen‑
tration and increasing leisure ‑time PA. An in‑
creased PA level explained about 10% of the de‑
crease in mortality rates in Poland and resulted in 
about 2500 fewer coronary deaths between 1991 
and 2005. The results obtained in the WOBASZ 
projects suggest that these remarkable trends in 
the PA level seem to have weakened in the recent 
years. As we reported in our previous studies, un‑
favorable changes were observed in all domains 
of PA. The percentages of subjects physically ac‑
tive at least 5 days per week fell substantially be‑
tween the surveys in both genders. Unfavorable 
changes occurred also in work ‑related and com‑
muting activity.36 The most striking results con‑
cern the significant increase of physical inactiv‑
ity among middle ‑aged men. These findings are 
of particular importance due to still high prema‑
ture mortality among men in our country.37 There 
are several potential reasons of decreasing PA in 
leisure time. It is partly due to increasing seden‑
tarism during leisure time. Inactive individuals, 
especially middle‑aged, revealed that the most 
frequent reason for not exercising is lack of time. 
This could be, to some extent, associated with 
a number of hours spent at work which is one of 
the highest in Europe. In the meantime, there is 
an increase in “passive” commuting which also 
contributes to insufficient PA. In order to counter‑
act sedentary lifestyle, new more effective strate‑
gies should be encouraged and facilitated includ‑
ing engagement of family practitioners, trained 
nurses, health educators, occupational health spe‑
cialists, media, and so on.

The Mediterranean diet has well established ev‑
idence on beneficial effects on various health out‑
comes also in societies other than Mediterranean. 
Grosso et al23 evaluated the relationship between 
adherence to a Mediterranean ‑type diet and met‑
abolic syndrome in the Polish arm of the HAPIEE 
(Health, Alcohol and Psychosocial factors in East‑
ern Europe) cohort study.23,38 The authors dem‑
onstrated that individuals with the highest quali‑
ty of diet had significantly lower risk of metabol‑
ic disorders. In another study, Witkowska et al14 
showed that nut consumption, which is an im‑
portant element of the Mediterranean diet, is 
strongly correlated with better lifestyle choices.

Although some positive changes were observed 
in our study (a decrease of alcohol drinking above 
the median and an increase in the intake of fruits 
and nuts), the specific Mediterranean diet score 
remained far from the recommendations rele‑
vant for prevention.

These findings are in line with previous anal‑
yses of dietary habits of Polish adults.14-16,36,37 
Waśkiewicz et al39 reported that a significant per‑
centage of Poles had unhealthy dietary habits 
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specific approach is required for middle‑aged and 
older persons as well as those with lower educa‑
tional attainment.

Our study has some limitations. The main dis‑
advantage was the cross ‑sectional design which 
limits the causal inferences. A well ‑known limi‑
tation is also the possibility of recall bias due to 
self ‑reported data on smoking, nutrition, and 
PA level. Moreover, a single 24 ‑hour recall meth‑
od was applied, which may not reflect a typical 
diet. The use of several 24 ‑hour recalls or multi‑
day recalls would certainly increase the quality 
of the collected data, but it would be much more 
complicated in such a large study as WOBASZ 
and could result in an increase of drop ‑out rates. 
In order to make the dietary recall more precise, 
the participants of the WOBASZ studies were 
asked whether their diet on a given day was typ‑
ical of their usual nutrition. Moreover, we did 
not analyze the effect of the season of the year 
on the Mediterranean diet score.

However, this study has important strengths. 
This analysis provides insight into trends in 
the prevalence of combined risk factors and be‑
haviors over time in a large national represen‑
tative sample of adults in Poland. Of note, both 
WOBASZ surveys adopted consistent method‑
ology to ensure comparable data on trends in 
the study characteristics.

In conclusion, the results obtained in this anal‑
ysis illustrate very low prevalence of healthy life‑
style as less than 2% of the study population fol‑
lowed a combination of all 5 low ‑risk factors. Im‑
portantly, no changes were observed in the dis‑
tribution of lifestyle index between the surveys. 
The obtained results raise particular concerns in 
the context of a low PA level, inappropriate di‑
etary choices and rising prevalence of obesity. 
However, the ultimate goal for healthcare ex‑
perts and practitioners should be implementing 
more effective interventions focused not only on 
prevention of single risk factors, but rather on 
promoting a healthy lifestyle as a whole. Specif‑
ic policies to promote a healthy lifestyle should 
engage relevant sectors like healthcare centers, 
also mass ‑media, food industry, workplace, leg‑
islation, local authorities, and so on. Health ed‑
ucation focused on smoking, nutrition, and PA, 
labor and workplace policies promoting appro‑
priate behaviors, creating attractive infrastruc‑
ture for safe forms of active transportation, and 
better access to healthy food are among the most 
important issues.
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