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Abstract  Background: The health benefits of physical activity (PA) are well established. The current study 
investigated the vigorous and moderate PA levels over time in older Europeans analyzing data of the Survey on 
Health, Ageing and Retirement in Europe, which is a cross-national database of the older population. Methods: 
Longitudinal analyses were conducted for twelve countries that participated in repeated measures in 2015, 2017 and 
2020. In total, 9.011 individuals (63.04±22.96 years) answered the PA questions. Principal Findings: Analyses 
indicated decreases in vigorous PA over time, as adults that never participated in vigorous PA increased from 39% 
(2015) to 45.8% (2020). These findings were confirmed for moderate PA. Greater reductions in PA were found in 
southeast countries, such as Greece and Poland, whereas lower decreases in PA were observed in north countries, 
such as Switzerland and Denmark. Conclusion: The declining PA trends in several European countries indicate the 
importance of promoting an active and healthy lifestyle in aging populations. Future studies should be carried out to 
investigate the PA discrepancies among European countries.  
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1. Introduction 

Regular physical activity (PA) has been proven to be an 
effective strategy for the prevention and treatment of 
obesity, metabolic syndrome, cardiovascular diseases, as 
well as for the enhancement of physical health and the 
reduction of mortality rates [1,2,3,4,5]. In addition, PA 
promotes life expectancy, well-being and mental health, 
including prevention of cognitive decline, depression and 
anxiety in both adult and older individuals [1,2,3,4,5]. 
Despite the apparent benefits of PA, 31.1% of adult 
populations globally do not meet sufficient PA levels for 
enhancing health, with wide variations ranging from 17% 
in the southeast Asia to about 43% in the north states of 
America and the eastern Mediterranean countries [6]. In 
line with this, the Eurobarometer survey in European 
Union countries has indicated that 45% of individuals 
never exercise or participate in sports and PA [7]. The 
survey has also revealed that during the covid-19 
pandemic, half of Europeans have reduced their PA levels 
or even stopped altogether [7]. The apparent findings have 
been confirmed by recent studies [8,9].  

However, many studies examining PA levels are cross-
sectional and thus longitudinal changes in the PA 

behaviour have not been extensively explored [6,7,8,9]. 
Such data are not optimal for observing the longitudinal 
PA trends and justifying a cause-and-effect relationship. 
In line with this, there is a need for comparisons in the PA 
trends over time among countries and world regions [6]. 
Moreover, few researchers have investigated vigorous PA 
levels. The health benefits of vigorous PA are well-
established [4,10,11] and there is evidence that the self-
report instruments assessing high intensity PA have been 
more valid and reliable compared to measures evaluating 
PA performed with medium or low intensity [12,13]. 

Therefore, the purpose of the current study was twofold. 
The first purpose was to investigate the vigorous and 
moderate PA levels over time in older European 
individuals, analyzing data from studies of the Survey on 
Health, Ageing and Retirement in Europe (SHARE) 
conducted in the years 2015, 2017 and 2020. The second 
purpose was to examine differences among various 
European countries in the longitudinal PA trends, 
including both vigorous and moderate PA assessments. 
No such research has been carried out until now.  

2. Materials and Methods 

2.1. Participants’ Selection and Study Design  
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In the study, data have been analyzed from the SHARE, 
which was performed in various countries of the European 
Union and Israel [14,15]. Specifically, the SHARE is a 
multidisciplinary and cross-national panel database on 
ageing, health, socio-economic status and social and family 
networks of more than 140.000 non-institutionalized 
individuals, aged 50 years old and over [14,15]. The 
SHARE was conducted via computer assisted personal 
interviews in eight waves ranging from 2004 to 2020. The 
wave 8 of 2020 was completed before the covid-19 
pandemic. Following that, a specific survey (wave 9) was 
carried out for the covid-19 pandemic in 2020.  

For the selection of participants the following criteria 
were set: (a) answering the PA questions in several waves 
of the SHARE and (b) the sample size of each country 
should be at least 200 participants answering the PA 
questions in several waves of the SHARE. Based on the 
above criteria, three waves were conducted over a period of 
six years (i.e. 2015, 2017 and 2020, before the pandemic) 
and twelve European countries were investigated in the 
current study. In particular, the countries were the 
following: Austria, Belgium, Czech, Denmark, France, 
Germany, Greece, Italy, Poland, Spain, Sweden and 
Switzerland. Due to the poor PA data availability over time 
and the lack of countries’ participation either in one of the 
above waves or in the previous waves (< 2015), a longer 
period of time and more countries were not examined. 
Specifically, Croatia, Estonia, Ireland, Luxemburg, 
Portugal and Slovenia were excluded due to incomplete 
PA data in several waves of the SHARE.  

Therefore, to investigate the PA levels over time, a 
longitudinal study design with repeated measures was 
used among the same samples of the twelve European 
countries, which participated in the waves 6, 7 and 8 of 
the SHARE that were conducted in 2015, 2017 and 2020, 
respectively [16,17,18]. In total, 10.489 individuals 
answered the PA questions at the three waves, from which 
1.478 participants were excluded due to missing values 
and outliers in the vigorous and moderate PA questions. 
Therefore, 9.011 individuals, 4.153 men and 4.858 women 
(M = 63.04, S = 22.96 years) were included in the 
statistical analyses. Table 1 depicts the descriptive 

statistics of the specific European countries’ samples.  

2.2. Measures 
Country, age, gender, vigorous and moderate PA levels 

were recorded using the SHARE-questionnaire that is 
translated in the language of each country 
[14,15,16,17,18]. In particular, a specific code was 
assigned for each country recorded. To record age and 
gender the following items were used, respectively: “how 
old are you?” and “what is your gender?”. To assess the 
vigorous PA levels, the question “how often do you 
engage in vigorous physical activity, such as sports, heavy 
housework, or a job that involves physical labour?” was 
used. To measure the moderate PA levels, the question 
“how often do you engage in activities that require a low 
or moderate level of energy such as gardening, cleaning 
the car, or doing a walk?” was used. The response 
categories of the PA questions were “hardly ever or 
never”, “one to three times a month”, “once a week” and 
“more than once a week”.  

2.3. Statistical Analyses  
Initial analysis indicated non-normal distributions for 

the values of the PA variables [19]. Listwise deletion of 
missing values and univariate and multivariate outliers 
was performed [19]. Means, medians, standard deviations, 
frequencies, sums and % rates were used. 

To explore differences in PA among the 2015, 2017 and 
2020 SHARE’s studies, two Friedman nonparametric tests 
were conducted for the vigorous and moderate PA 
questions, respectively [19]. The Wilcoxon test was used 
for the post hoc comparisons. These analyses were used, 
because the PA variables had four-scale categorical 
responses. To identify significant differences among the 
PA repeated measures, the chi-square F value for the 
Friedman test and the z value for the Wilcoxon test were 
used. A p value of < .05 was considered statistically 
significant. The SPSS 25.0 statistical software (SPSS Inc., 
Chicago, IL, USA) was used.  

Table 1. Descriptive Statistics of the Participants in the Physical Activity Measures in 2015, 2017 and 2020 

a Age at 2015. 

Countries Samples (N) Men (N) Women (N) Men (%) Women (%) Age (M, 
years) a 

Age (SD, 
years) a 

Austria 501 218 283 43.5 56.5 64.25 23.06 

Belgium 649 300 349 46.2 53.8 60.75 22.52 

Czech 630 268 362 42.5 57.5 61.59 24.39 

Denmark 845 405 440 47.9 52.1 62.74 21.50 

France 738 330 408 44.7 55.3 63.51 22.55 

Germany 715 343 372 48 52 63.83 20.68 

Greece 1188 530 658 44.6 55.4 62.44 23.58 

Italy 910 429 481 47.1 52.9 59.83 23.51 

Poland 693 333 360 48.1 51.9 63.61 24.94 

Spain 632 294 338 46.5 53.5 62.09 24.63 

Sweden 725 340 385 46.9 53.1 66.91 22.58 

Switzerland 785 363 422 46.2 53.8 64.92 21.57 

Total 9.011 4.153 4.858 46.18 53.82 63.04 22.96 
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3. Results 

3.1. Physical Activity Descriptive Statistics 
Tables 2 and 3 present the percentages of the 

individuals from each European country that participated 
in vigorous and moderate PA hardly ever or never, 1-3 
times per month, once a week and more than once a week, 
respectively. Specifically, the percentage of older 
Europeans that hardly ever or never participated in 
vigorous PA increased from 39% in 2015 to 45.8% in 
2020. In line with this, the percentage of older individuals 
that participated in vigorous PA more than once a week 
was reduced from 35.3% in 2015 to 29.8% in 2020 (Table 
2). Regarding moderate PA, the percentage of older 
Europeans that hardly ever or never participated in 
moderate PA increased from 9% in 2015 to 13.7% in 2020 
and those who participated in vigorous PA more than once 
a week decreased from 71.2% in 2015 to 65.5% in 2020 
(Table 3). The highest percentages of individuals 
participating in vigorous and moderate PA more than once 
a week were detected in Denmark, whereas the lowest PA 
percentages were observed in Greece (Tables 2 and 3). 

3.2. Vigorous Physical Activity Repeated 
Measures  

Significant differences in vigorous PA were found 
among the repeated measures for Belgium (F(2) = 16.06, p 
< .01), Czech (F(2) = 49.40, p < .01), Denmark (F(2) = 
15.20, p < .01), France (F(2) = 10.97, p < .05), Germany 
(F(2) = 20.40, p < .01), Greece (F(2) = 175.84, p < .01), 

Italy (F(2) = 25.67, p < .01), Poland (F(2) = 45.50, p < .01), 
Spain (F(2) = 26.01, p < .01), Sweden (F(2) = 20.39, p < .01) 
and all countries (F(2) = 253.79, p < .01). These results 
were not confirmed for Austria and Switzerland. Figure 
1 and Table 4 depict the differences for each country, 
according to the post-hoc comparisons. Despite the 
longitudinal decline of vigorous PA in all countries, 
greater reductions in vigorous PA were found in 
southeast countries, such as Greece, Poland and Spain, 
whereas lower decreases in vigorous PA were observed 
in north countries, such as Switzerland, Denmark and 
Sweden (Table 4). 

3.3. Moderate Physical Activity Repeated 
Measures  

Significant differences in moderate PA were detected 
among the repeated measures for Belgium (F(2) = 44.78, p 
< .01), Czech (F(2) = 33.98, p < .01), Denmark (F(2) = 
22.20, p < .01), France (F(2) = 38.46, p < .01), Germany 
(F(2) = 25.88, p < .01), Greece (F(2) = 56.27, p < .01), Italy 
(F(2) = 14.33, p < .05), Poland (F(2) = 17.36, p < .01), Spain 
(F(2) = 20.10, p < .01), Sweden (F(2) = 34.40, p < .01), 
Switzerland (F(2) = 8.48, p < .05) and all countries (F(2) = 
269.10, p < .01). These results were not confirmed for 
Austria. Figure 2 and Table 4 depict the differences for 
each country, according to the post-hoc comparisons. 
Despite the longitudinal reduction of moderate PA in all 
countries, greater decreases in moderate PA were found in 
southeast countries, such as Greece, Poland and Spain, 
whereas lower reductions in moderate PA were observed 
in north countries, such as Switzerland, Denmark and 
Sweden (Table 4). 

 

Notes. PA: physical activity; Vertical axes represent the vigorous PA means.   

* Significant differences in the vigorous PA measures between 2015 and 2020 (p < .05) 

 † Significant differences in the vigorous PA measures between 2017 and 2020 (p < .05) 

§ Significant differences in the vigorous PA measures between 2015 and 2017 (p < .05)  

Figure 1. Differences in Vigorous PA Among the Repeated Measures in 2015, 2017 and 2020 
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Note. PA: physical activity; Vertical axes represent the moderate PA means.   

* Significant differences in the moderate PA measures between 2015 and 2020 (p < .05) 

 † Significant differences in the moderate PA measures between 2017 and 2020 (p < .05) 

§ Significant differences in the moderate PA measures between 2015 and 2017 (p < .05)  

Figure 2. Differences in Moderate PA Among the Repeated Measures in 2015, 2017 and 2020  

Table 2. Percentages of Individuals Participating in Vigorous Physical Activity in 12 Countries from the SHARE’s Studies in 2015, 2017 and 
2020 

2015 
Physical 
Activity 

Categories 

Austria Belgium Czech Denmark France Germany Greece Italy Poland Spain Sweden Switzer-
land Total 

Hardly 
ever or 
never 

35.5% 47.1% 45.7% 27.6% 51.1% 32.3% 26% 49.7% 46.2% 52.6% 30.8% 29.7% 39% 

One to 
three times 
per month 

7.9% 8.2% 13% 5.5% 6.7% 7.4% 26.9% 11.7% 11.5% 8.2% 9.6% 7.1% 10.1% 

Once a 
week 14.1% 13.5% 14.6% 16.1% 13.1% 17.8% 24.1% 14.8% 7.5% 10.5% 14.9% 18.4% 15.6% 

More than 
once a 
week 

42.5% 31.2% 26.7% 50.8% 29.1% 42.5% 23% 23.8% 34.8% 28.7% 44.7% 44.8% 35.3% 

2017 
Physical 
Activity 

Categories 

Austria Belgium Czech Denmark France Germany Greece Italy Poland Spain Sweden Switzer-
land Total 

Hardly 
ever or 
never 

47.1 53.2% 46.3% 29.9% 52.4% 32.4% 29.6% 61.4% 57.8% 53.8% 31.3% 29.9% 41.8% 

One to 
three times 
per month 

6.7% 6.9% 11% 6.7% 7.9% 8.5% 32.6% 7.9% 8.1% 6.5% 9.9% 9.9% 12% 

Once a 
week 13.1% 12.5% 14.6% 15.1% 14% 17.8% 24.7% 9.3% 11.8% 9.7% 16.6% 18.1% 15.7% 

More than 
once a 
week 

33.1% 27.4% 28.1% 48.3% 25.7% 41.3% 13.1% 21.4% 22.3% 30% 42.2% 42.1% 30.5% 

2020 
Physical 
Activity 

Categories 

Austria Belgium Czech Denmark France Germany Greece Italy Poland Spain Sweden Switzer-
land Total 

Hardly 
ever or 
never 

57% 53.7% 51.8% 31.8% 55.1% 39.8% 33.2% 60.3% 61% 63.4% 36.2% 32.4% 45.8% 

One to 
three times 
per month 

7% 7.5% 11.4% 6% 7.5% 7.8% 29.3% 7.8% 11.2% 7.5% 11.1% 9.7% 10.2% 

Once a 
week 12% 12.8% 13.4% 12.4% 13.1% 15.8% 22.5% 11% 9.5% 9.3% 14.4% 18% 14.2% 

More than 
once a 
week 

24% 26% 23.4% 49.8% 24.3% 36.6% 15% 20.9% 18.3% 19.8% 38.3% 39.9% 29.8% 
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Table 3. Percentages of Individuals Participating in Moderate Physical Activity in 12 Countries from the SHARE’s Studies in 2015, 2017 and 
2020 

2015 Physical 
Activity 

Categories 
Austria Belgium Czech Denmark France Germany Greece Italy Poland Spain Sweden Switzer-

land Total 

Hardly ever or 
never 7.1% 8.7% 7% 3.5% 9.6% 5.7% 6.9% 23.7% 14.2% 14.7% 2.9% 3.9% 9% 

One to three 
times per month 2.9% 5.8% 7.2% 2.9% 5.6% 4.3% 11.9% 9.8% 5.9% 5.4% 3.3% 4.1% 5.7% 

Once a week 7.7% 16.1% 14.2% 7.7% 17.7% 13.4% 26.3% 18.1% 10.9% 12.3% 9.4% 10.7% 14.1% 

More than once 
a week 82.3% 69.4% 71.6% 85.9% 67.1% 76.6% 54.9% 48.4% 69% 67.6% 84.4% 81.3% 71.2% 

2017 Physical 
Activity 

Categories 
Austria Belgium Czech Denmark France Germany Greece Italy Poland Spain Sweden Switzer-

land Total 

Hardly ever or 
never 11.2% 11.2% 8.7% 6.7% 8.9% 8.5% 6.9% 29.2% 16.7% 18.5% 3.4% 5.1% 10.6% 

One to three 
times per month 3.6% 4.2% 5.7% 2.1% 3.7% 2.8% 10.5% 8.6% 5.2% 5.2% 4.6% 4.3% 5.5% 

Once a week 10.4% 17.1% 11.6% 8.4% 11.8% 12.7% 28.5% 12.7% 10.8% 10.6% 7.6% 12.1% 14.1% 

More than once 
a week 74.8% 67.5% 74% 82.8% 75.6% 76% 54.1% 49.5% 67.3% 65.7% 84.4% 78.5% 69.8% 

2020 Physical 
Activity 

Categories 
Austria Belgium Czech Denmark France Germany Greece Italy Poland Spain Sweden Switzer-

land Total 

Hardly ever or 
never 13.5% 15.7% 13.3% 6.5% 14.2% 10% 10.2% 29.2% 19.3% 23.7% 6% 5.9% 13.7% 

One to three 
times per month 3% 6.6% 6.6% 3.6% 6.5% 4.4% 13.4% 11.8% 6.5% 3.9% 5.6% 3.3% 6.3% 

Once a week 9% 16.8% 15.8% 8.4% 18% 14.3% 28.2% 15% 10.3% 9.2% 9.8% 11.5% 14.5% 

More than once 
a week 74.5% 60.9% 64.3% 81.5% 61.3% 71.3% 48.2% 44% 63.9% 63.2% 78.6% 79.3% 65.5% 

Table 4. Differences in the Physical Activity Measures Among 2015, 2017 and 2020 for each country, according to the post-hoc comparisons 

Vigorous Physical Activity Moderate Physical Activity 

Countries 2015-2020 
(z value) 

2017-2020     
(z value) 

2015-2017           
(z value) Countries 2015-2020 

(z value) 
2017-2020     
(z value) 

2015-2017         
(z value) 

Austria -6.81** -.96 -1.44 Austria -5.73** -2.28* -.41 

Belgium -5.54** -3.47* -.14 Belgium -6.43** -4.31** -.52 

Czech -4.71** -6.30** -1.71 Czech -7.82** -5.70** -.76 

Denmark -3.09* -3.28* -.65 Denmark -3.54** -2.21* -1.70 

France -4.60** -1.00 -2.40* France -6.26** -5.90* -.69 

Germany -7.71** -3.66** -.89 Germany -5.05** -4.10** -1.46 

Greece -9.43** -3.80* -9.96** Greece -7.10** -4.88** -2.87* 

Italy -6.39** -3.32* -.77 Italy -5.74** -3.63** -.33 

Poland -8.11** -4.33* -3.47* Poland -6.41** -4.04* -.57 

Spain -7.97** -4.21** -1.30 Spain -6.55** -3.75** -.78 

Sweden -4.73** -4.15** -.80 Sweden -4.51** -4.95** -.64 

Switzer-land -3.69** -1.74 -.22 Switzer-land -2.09* -1.83 -1.37 

Total -20.21** -10.70** -3.33* Total -21.01** -13.56** -2.72* 

(*p < .05, ** p < .01) 
Note. Z values were based on the Wilcoxon tests. 

4. Discussion 

The current study investigated the vigorous and 
moderate PA levels of older individuals over time, 
specifically at three time points over six years (i.e. in 2015, 
2017 and 2020) in twelve European countries: Austria, 
Belgium, Czech, Denmark, France, Germany, Greece, 
Italy, Poland, Spain, Sweden and Switzerland. Such data 
are optimal for observing PA rates over time and pointing 

out differences in the PA trends among the European 
countries. Data were retrieved and analyzed from the 
multidisciplinary and representative database of the 
SHARE, strengthening the research purpose of identifying 
longitudinal changes in PA behaviour in European 
countries. Further, the vigorous PA assessment was a key 
feature of this study as participation in vigorous PA is a 
crucial indicator of PA levels due to its well-established 
health benefits, recognized by the WHO [4] and the 
American College of Sports Medicine [10,11]. 

The findings demonstrated that the older individuals of 
 



6 Journal of Physical Activity Research  

northern Europe, compared to those living in southern 
Europe, are more physically active, which is in accordance 
with previous research data [7,20]. However, the 
longitudinal design of the current study indicated 
decreased vigorous and moderate PA levels over time in 
all countries, with greater PA reductions being observed in 
southeast countries, such as Greece, Poland and Spain, 
whereas lower PA decreases being detected in north 
countries, such as Switzerland, Denmark and Sweden. 
Recent studies have demonstrated that differences in 
urbanization, socio-economic development and 
availability of PA policies across European countries 
could explain the PA discrepancies among countries 
[7,20,21]. More specifically, low income and educational 
level, limited availability of national PA policies and 
guidelines in low-income countries, such as southeast 
European countries, could account for the low PA levels, 
highlighting the necessity of applying national policies 
and strategies promoting physically active aging in these 
countries [4,5,7,20]. According to the Eurobarometer 
(2022), high percentages of Europeans from the south and 
east countries are not members of health/ fitness/ sport 
clubs and centers due to financial difficulties and therefore, 
opportunities to engage in “free” PA programs, such as 
recreational activities in parks should be promoted [7]. 
Regarding education, despite its positive relationship with 
PA, it is not clear which differences in educational 
systems among north and southeast European countries 
contribute to the PA discrepancies among countries [7]. In 
line with this, although low availability of national PA 
policies in southeast European countries seems to be an 
important cause for the low PA levels, future research 
should be carried out to highlight differences in PA 
policies among European countries [7,20]. Further, policy 
options enhancing PA should be promoted, such as 
interventions in schools and workplaces, specific 
programs for older individuals, as well as accessibility to 
sports facilities and environment encouraging active 
transport and outdoor activities [7,20]. 

In addition, it is remarkable that the moderate PA levels 
were higher compared to the vigorous PA levels in all 
countries. This could be explained by the phrasing of the 
question about moderate PA levels, which includes both 
moderate and low PA types, such as gardening, cleaning 
the car and doing a walk without mentioning other PA 
types, such as sports or exercise performed with medium 
intensity. In line with this, a possible explanation for the 
high reported moderate PA levels may be the fact that 
medium or low intensity PA usually reflects activities of 
daily life, such as walking for transportation and 
household activities, which people do more and don’t 
necessarily require high levels of functional fitness, 
compared to PA with high intensity, such as sports [20,22]. 
Further, with aging, some high intensity activities may be 
replaced by activities of lower intensity, as one’s intention 
to participate in PA in later life may change [22]. This 
could be partly explained by the declining levels in several 
parameters of functional fitness, such as muscle strength, 
flexibility, agility and endurance [22] 

Finally, this study has several limitations that should be 
considered. First, the fact that vigorous and moderate PA 
was assessed using only two questions is an important 
limitation [23,24]. Although objective measures of PA, 

such as accelerometers and calorimetry are more valid and 
reliable methods, self-reports measures are more 
appropriate for large-scale epidemiological studies [23,24]. 
Second, information about the duration of vigorous and 
moderate PA is not available. Third, measures were self-
reported and problems associated with common method 
variance should be considered. Despite the apparent 
limitations, this study has some advantages that should be 
taken into account. In particular, key features of this study 
were the longitudinal study design with repeated measures 
in twelve European countries, as well as the PA 
assessments both at the vigorous and moderate level. In 
addition, the SHARE provides a European database of 
high quality and representativeness due to the high degree 
of standardization in data collection [14,15,16,17,18]. 
Finally, the sample size is sufficient to detect small effects 
and to minimize standard error and has high participation 
rates [14,15,16,17,18]. 

5. Conclusions 

The current study demonstrated decreases in the 
vigorous and moderate PA levels of older European 
individuals over a time period of six years, indicating the 
importance of promoting an active and healthy lifestyle in 
aging populations. Prevalence of longitudinal differences 
in PA varied among the twelve European countries 
examined, with higher PA levels being observed in north 
European countries compared to southeast countries where 
lower PA levels are presented. This finding highlights the 
necessity of national policies promoting PA for older 
individuals in southeast European countries. Future 
studies should be carried out to further investigate PA 
levels over time in this population using objective 
measures of PA, such as accelerometers.   

6. Availability of the SHARE Data 

This research was conducted analyzing data from the 
SHARE’s waves 6, 7 and 8 [16,17,18]. These data are 
available in the SHARE website without permission 
[14,15,16,17,18]. The SHARE has been funded by the 
European Commission, the German Ministry of Education 
and Research, the U.S. National Institute on Aging and 
various national funding sources.  
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