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ABSTRACT
Szabo, B., Gollner, E. & Schnabel, F. (2014). Topographic conditions and physical activity behaviour of
young adults in Austria. J. Hum. Sport Exerc., 9(Proc1), pp.S210-S222. In Austria there is an east-west
divide concerning the amount of physical activity that has been detected. This is associated with poorer
health in the eastern region of Austria compared to the western. Experts think that differences in
topographic conditions might be a reason for these differences. However this hypothesis until now has not
been scientifically proven. This study incorporates a multi-staged approach. First, outdoor physical activity
behaviour (levels of exercise, favourite activities etc.) among people aged between 18-35 and living in
Burgenland (n=150), as well as levels of physical activity in general, were compared with those of people at
the same age living in Tyrol (n=150), by using a semi-standardized quantitative online-survey. To determine
if differences between these two groups were significant the chi-squared test was used. In addition
satisfaction with opportunities for outdoor physical exercise, motives, barriers and wishes concerning
design of green spaces were analysed. Finally experts, working in the field of physical activity promotion
(n=9), discussed within a focus group how to implement results into practice. The hypothesis that
topographic conditions have an influence on physical activity behaviour was confirmed. For example,
people living in Tyrol are more likely to engage in mountain sports than those living in Burgenland, while
Nordic Walking is more popular in Burgenland compared to Tyrol (P<0.05). The results also show that
people living in Tyrol are more physically active in general (P<0.05) as well as do more outdoor sport than
people living in Burgenland (P<0.05). In addition some barriers as well as need for action could be
identified in both regions. The natural environment influences levels of physical activity as well as sport
activities among local populations. However differences in topographic conditions are not like to be the only
reason for east-west differences concerning levels and forms of physical activity. Expert recommendations
need to be implemented in the future. Further research needs to be conducted to examine the role of other
potential explanations for east-west differences. Key words: EAST-WEST GRADIENT, GREEN SPACE,
OUTDOOR SPORT, GREEN EXERCISE
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INTRODUCTION
Many studies have demonstrated that physical inactivity is an important societal problem in industrialized
countries. For example, Klimont et al. (2007) found that only 60% of Austrian adult men and 49% of
Austrian adult women are physically active enough to cause sweating at least once a week. These results
stand in contrast to the Austrian Recommendations for Health-Enhancing Physical Activity (Titze et al.,
2010), which state that adults should undertake one of the following:
• activity of moderate intensity (you can still talk during the activity, but singing would be impossible)
for at least 150 minutes every week
• 75 minutes per week of vigorous activity (only a brief exchange of words is possible)
• an appropriate combination of moderate and vigorous physical activity
In addition, Klimont et al. (2007) identified an east-west divide concerning levels of physical activity in
Austria. People living in the western regions of Austria (e.g. Tyrol) exercise more often than people living in
the eastern regions (e.g. Burgenland). Specifically, the results show that 47.4% of adult people living in
Burgenland and 54.7% of adult people living in Tyrol are physically active enough to cause sweating at
least once a week, and 10.2% of Tyroleans say that they do competitive sports in general, compared to
only 5.9% of Burgenlanders.
Many studies have scientifically proven the negative health consequences of a physically inactive lifestyle
in today´s society. This supports the Social Model of Health by Dahlgren and Whitehead (1991), which
states that physical activity is an important influencing factor on public health. Due to these many studies,
the World Health Organization (2010) identified physical inactivity as the fourth largest risk factor for global
mortality and as an important reason for many diseases (e.g. breast cancer, colon cancer, diabetes,
ischemic heart disease). Results of studies in Austria have confirmed the negative influence of physical
inactivity on public health. Lower levels of physical activity among people living in the eastern regions of
Austria are associated with poorer health compared to the western part of the country. For example,
mortality due to cardiovascular diseases is 7% higher than the national average in Burgenland and 15%
lower than the Austrian average in Tyrol (Urbas et al., 2008). In addition, 52.9% of people living in
Burgenland are overweight or obese, compared to “only” 41% of people living in Tyrol (Klimont et al.,
2007).
According to the Ottawa Charter (World Health Organization, 1986), health promotion is the process of
enabling people to increase control over their health and improve it. One strategy for reaching this goal is
creating supportive environments. Since physical activity has a significant influence on health, supportive
environments also include spaces for doing sports. Studies in Austria (e.g. Weiß & Russo, 2005) have
shown that countryside and green spaces (e.g. meadows, forests, rivers, lakes) are the most attractive
places for people to exercise. In addition, being in nature is one of the main motives for being physically
active. Therefore, designing green spaces that are conducive to physical activity can be an important
strategy for promoting physical activity in Austria.
Many authors (Fuchs, 2003; Titze et al., 2010; Brownson et al., 2001) have identified the natural
environment as an important influencing factor on physical activity. According to De Vries (2010), nature in
general promotes physical activity behaviour of the population in everyday life as well as sport behaviour in
leisure time. More specifically, several authors (Kaczynski & Henderson, 2008; Cohen et al., 2006;
Coombes et al., 2010; Brownson et al., 2001; Cunningham & Michael, 2004; Humpel et al., 2002) have
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found associations between physical activity behaviour of local populations and green spaces in the
neighbourhood. In particular, the distance to green spaces from home (Toftager et al., 2011), the amount of
green spaces (Ellaway et al., 2005), the kind of green spaces (Cohen et al., 2006) and the self-assessed
aesthetics of green spaces (Hartig, 2008; Cunningham & Michael, 2004) in neighbourhood seem to
influence physical activity behaviour. However, some studies found no correlations between countryside
and people´s physical activity behaviour (Hillsdon et al., 2006; Witten et al., 2008). This shows that the
existing literature concerning this topic has drawn no clear conclusions.
The Austrian provinces of Burgenland and Tyrol are characterised by different topographic conditions.
While lowlands and hill lands dominate Burgenland, Tyrol has average to high mountains (Schwarz, 2002).
Titze et al. (2010) posited that these differences in the natural environment are one reason for the eastwest divide concerning physical activity behaviour in Austria. The authors suggested that the mountains in
the western regions are more inviting to exercise than the lowlands and hill lands in the eastern regions.
However, before this study, this hypothesis had not been scientifically proven.
Based on scientific findings, the aim of the present study was to explore the potential link between the
physical activity behaviour of people ages 18-35 living in Burgenland or Tyrol and topographic conditions.
Other goals were to identify motives and barriers for being physically active in nature and expectations
concerning the design of green spaces, as well as to develop recommendations for creating green spaces
that are conducive to physical activity.
MATERIALS AND METHODS
Based on a systematic literature review, a multi-staged method concept was developed and deployed. The
concept consists of a quantitative semi-standardized online survey and a focus group. This section
describes the multi-staged method concept in detail.
Online survey
In a first step, the outdoor physical activity behaviour and levels of physical activity in general among
people ages 18-35 living in Burgenland were compared with those of people at the same age living in Tyrol.
Burgenland represents the eastern region of Austria, while Tyrol represents the western region.
Study population
The population of the quantitative online survey were Burgenlanders and Tyroleans between the ages of 18
and 35. According to Statistik Austria (2012), Tyrol contains about 170,000 inhabitants within that age
group, and Burgenland contains 58,000. The inclusion criteria are age (18-35) and place of residence
(Burgenland, Tyrol). The reasons for choosing the age group 18-35 were:
• Being in the nature is one of the main motives for young adults (18-35) to exercise (Weiß and
Russo, 2005).
• Among young adults (18-35), a short distance to outdoor sport facilities is an important requirement
for being physically active (Weiß & Russo, 2005).
• Physical activity behaviour at a young age influences physical activity behaviour at an older age
(Sprecher, 2010).
• Many Austrian people between the age of 18 and 35 are parents (Statistik Austria, 2012) and
therefore have a role model function for their children.
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Using the method of disproportional sampling, the population was divided into subgroups (group 1:
Burgenlanders between the age of 18 and 35; group 2: Tyroleans between the age of 18 and 35). This
sampling method ensures that the representation of both groups in the sample is sufficient for drawing
conclusions. A total of 150 respondents living in Burgenland and 150 respondents living in Tyrol responded
to the survey. Therefore, the information obtained has to be valued with a statistical fluctuation rate of +/8.1%.
Group 1
Group 1 consisted of 55 male and 95 female Burgenlanders. Most respondents (72%) were between the
ages of 18 and 25 (26-29 years: 16%; 30-35 years: 12%). Most participants of group 1 had a high
educational background (i.e. 48% had a higher school certificate, and 36% had a final degree).
Group 2
Group 2 consisted of 48 male and 102 female Tyroleans. Most respondents (71%) were between the ages
of 18 and 25 (26-29 years: 21%; 30-35 years: 8%). Most participants of group 2 had a high educational
background (i.e. 55% had a higher school certificate and 38% had a final degree).
Survey instrument
Data was collected using a semi-standardized quantitative online survey. There was no previously existing
valid questionnaire for measuring the outdoor physical activity behaviour of local populations. The
questionnaire was based on existing valid instruments that measure physical activity behaviour (e.g. the
Global Physical Activity Questionnaire). The survey was created using the online tool E-Questionnaire. It
consisted of the following categories:
•
•
•
•
•
•
•

physical activity behaviour in general
outdoor physical activity behaviour
satisfaction with outdoor opportunities for being physically active
motives for being physically active in nature
barriers for being physically active in nature
desires concerning the design of green spaces
sociodemographic data

Data collection
Before the field phase, the authors conducted a pre-test to analyse the comprehensibility, manageability
and consistency of the developed questionnaire and to ensure its quality. After adapting the survey, data
collection started. To access the target group, the virtual networks of 16 Austrian universities were used, as
well as the social network Facebook. An onlinelink to the questionnaire was sent to the universities via email and posted on different Facebook sites. The data collection period lasted 1 ½ months.
Statistical analyses
Within the study, three hypotheses were generated:
H1: Tyroleans between the ages of 18 and 35 are more physically active than Burgenlanders between the
ages of 18 and 35.
H2: Topographic conditions influence the physical activity behaviour of people between the ages of 18 and
35 living in Burgenland or Tyrol.
H3: The motives of Tyroleans between the ages of 18 and 35 for being physically active in nature are
different than those of Burgenlanders in the same age group.
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Frequency tables were constructed for all of the variables in the survey instrument. Stratification was
performed by county, age, gender and educational background. To estimate the probability that the true
population mean lies within a range around a sample mean, confidence intervals were calculated. To test
the defined hypotheses and to calculate differences between group 1 and group 2, the chi-squared test was
used. In all statistical tests, a probability level of P<0.05 was deemed statistically significant. The statistical
software package SPSS 18.0 was used for all statistical calculations.
Focus group
According to Mayerhofer (2009), focus groups are an appropriate method for identifying and analysing
influencing factors and for generating hypotheses. Thus, a focus group was held, in which experts working
in the field of physical activity promotion (n=9) discussed the results of the quantitative survey. In particular,
the topics discussed were:
• assessment of the results of the quantitative online survey
• importance of green spaces and countryside for physical activity behaviour
• outdoor sport facilities in Burgenland and Tyrol and their utilization
• recommendations for the design of green spaces that are conducive to physical activity, in order to
improve the physical activity behaviour of Burgenlanders and Tyroleans between the ages of 18 and 35
• other explanations for the east-west divide concerning physical activity behaviour in Austria
The results of the quantitative online survey were presented first, after which the focus group participants
discussed the topics listed above guided by a question list. The results were recorded in a protocol.
RESULTS
This section describes the main results of the quantitative online survey and the focus group.
Physical activity behaviour of Burgenlanders (group 1) and Tyroleans (group 2)
The hypothesis that Tyroleans between the ages of 18 and 35 exercise more often than Burgenlanders in
the same age group was generally confirmed. A chi-squared analysis of levels of physical activity
demonstrated a significant difference between groups 1 and 2 (X2=3.382, P<0.05). The greatest variation
was found for the percentage of respondents who say that they exercise three or four times a week (group
1: 27%, group 2: 38%). Figure 1 provides detailed information.

Figure 1. Levels of physical activity - group 1: n=150, group 2: n=150; P<0.05.
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These results are consistent with those of other Austrian studies concerning levels of physical activity in
different provinces (e.g. Klimont et al., 2007).

Figure 2. Average duration of an outdoor sport session: group 1: n=138; group 2: n=145, P<0.05.

Figure 3. Amount of outdoor sport sessions: group 1: n=138; group 2: n=145; P>0.05
Participants from both provinces were also asked which sport activities they do in general. These results
alone already indicated that nature plays a vital role for physical activity behaviour. The most popular sport
activities in Burgenland are cycling/mountain biking (61% “yes”), running/jogging (53% “yes”) and
swimming (51% “yes”), while in Tyrol skiing/snowboarding (67% “yes”), hiking (65% “yes”), running/jogging
(54% “yes”) and cycling/mountain biking (52% “yes”) were the most popular.
A difference in general physical activity behaviour between the two groups was also evident in questions
regarding organized sports. While only 44% of Burgenlanders said that they were members of a sport club,
51% of Tyroleans were in such a club. One possible explanation for this difference is the presence of hiking
clubs in Tyrol. While only 6% of Burgenlanders were members of a hiking club, 22% of Tyroleans were.
Findings concerning outdoor physical activity behaviour show that in total 92% of respondents from
Burgenland and 97% of respondents from Tyrol said that they do outdoor sports in general. The main
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difference was in the duration of exercise in nature, where Tyroleans had significantly longer times than
Burgenlanders (X2=19.400, P<0.05). Figure 2 provides detailed information.
Concerning the amount of outdoor sport sessions, a chi-squared analysis detected no significant difference
between Burgenlanders and Tyroleans (X2=5.751, P>0.05), although the results indicate that members of
group 2 exercise more often in nature than those of group 1 (see figure 3).
In addition to differences concerning the amount of physical activity, the choice of outdoor sport activities
also varied between the two groups. Chi-squared analyses show that there are significant differences
between groups 1 and 2 concerning the outdoor sport activities listed in table 1. For activities which can
only be practiced during specific seasons of the year only that period of time was considered when
answering.
Summing these results up (see table 1), people living in mountainous Tyrol prefer mountain sports, while
those living in the lowlands and hill lands of Burgenland more often engage in sport activities such as
nordic walking and inline skating. Although there are differences between the two groups, there are also
some similarities. In both provinces, the most common outdoor sport activities are running/jogging (group 1:
32% at least once a week +/-4%; group 2: 34% at least once a week +/-4%), cycling/biking (group 1: 27%
at least once a week +/-4%; group 2: 30% at least once a week +/-4%) and walking (group 1: 25% at least
once a week +/-5%; group 2: 26% at least once a week +/-4%).
Table 1. Frequency of doing specific outdoor sport activities: group 1: n=138; group 2: n=145; P<0.05.
outdoor
activity

sport

nordic
walking
hiking
skiing/
snowboarding
inline skating

group
1

group
2

at least several
times a month
(occasionally)
group
group
1
2

8%

2%

16%

6%

12%

10%

64%

83%

1%

12%

16%

44%

41%

34%

41%

1%

23%

13%

30%

41%

26%

8%

3%

17%

8%

17%

19%

at least once a
week (regularly)

once a month or
more seldom

never

group
1

group
2

group
1

group
2

X²

95% confidence interval
(regularly
or
occasionally)
group 1

group 2

16,155

[20%;28%]

[6%;10%]

10%

59,821

[14%;20%]

[52%;60%]

45%

21%

10,492

[11%;17%]

[49%;57%]

59%

69%

8,024

[21%;29%]

[8%;14%]

Motives
Respondents from Burgenland and Tyrol rated the importance of green spaces for being physically active
as high or very high. When analysing the data, the authors identified three major characteristics green
spaces should feature in order to make them suitable for physical activities: closeness (group 1: 77% “very
important" or "important” +/-4%; group 2: 73% “very important" or "important” +/-4%), cleanliness (group 1:
77% “very important" or "important” +/-4%; group 2: 83% “very important" or "important” +/-4%) and
naturalness (group 1: 76% “very important" or "important” +/-4%; group 2: 85% “very important" or
"important” +/-3%). These results show that, although the three most important conditions are the same in
both groups, the ranking is different.
The main motives for doing sports and exercising in nature were nearly identical for both groups. These
factors were health (group 1: 64% “agree completely”; group 2: 65% “agree completely”) and fresh air
(group 1: 60% “agree completely”; group 2: 69% “agree completely”). Beyond these general similarities, the
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significance of differences in motives was tested using the chi-squared test. The analyses revealed
statistically significant differences in the following motives: Weight loss was more important for respondents
living in Burgenland than those living in Tyrol (X2=6.398, P<0.05). In contrast, experiencing nature
(X2=13.272, P<0.05) and being with friends (X2=13.110, P<0.05) are more relevant motives in Tyrol than in
Burgenland.
Barriers
Most respondents (from both provinces) rated the outdoor sport facilities in their neighbourhood as very
good. In fact, 93% (+/-2%) of the Burgenlanders and 99% (+/-1%) of the Tyroleans agreed or even
completely agreed with the statement “There are many possibilities for being physically active in nature in
my neighbourhood”. In contrast, many respondents, and especially those living in Burgenland, disagreed
with the statements “Sport clubs in neighbourhood offer many possibilities for being physically active in
nature” (group 1: 49% “disagree” +/- 4%; group 2: 33% “disagree” +/-4%) and “My community does enough
to ensure that citizens are being active in nature” (group 1: 58% “disagree” +/-4%; group 2: 35% “disagree”
+/-4%). This indicates that there is a need for action concerning organized outdoor sport activities.
Most barriers for doing outdoor sports refer to general obstacles for being physically active, such as lack of
time (Burgenland: 69%, Tyrol: 61%). Barriers concerning the condition and design of green spaces seem to
play only a minor role: Only 21% of respondents from Burgenland (+/-3%) and 20% of respondents from
Tyrol (+/-3%) said that there should be more green spaces that enable physical activities in their
neighbourhood. Only 8% of Burgenlanders (+/-2%) and 5% of Tyroleans (+/-2%) said that green spaces in
their neighbourhoods were not attractive or even dirty. Although most respondents of both groups are
generally satisfied with the design of green spaces in their neighbourhoods, special needs of the population
were identified (see table 2).
Table 2. Desires of the population concerning designing green spaces in order to facilitate physically
activity: group 1: n=106: group 2: n=128
Desires of the population concerning
group
designing green spaces in order to facilitate
1
physically activity
more naturalness, being away from traffic
cleanliness
better guiding system (marks, labeling)
more special infrastructure for young adults
(skating hills, downhill trails, mountain bike
routes)
larger areas and free zones
better accessibility
more experience elements (e.g. experience
hills etc.)
more organized sport events (e.g jogging
group)
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2

13%
13%
8%

19%
10%
1%

8%

13%

3%
7%

9%
8%

2%

4%

3%

3%
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Expert recommendations
Based on the results of the quantitative online survey, status quo and requirements analyses, as well as a
SWOT (strenghts-weaknesses-opportunities-threats) analysis, experts working in the field of physical
activity promotion created a catalogue of recommended actions concerning the design of green spaces to
promote physical activity. The recommendations refer to the target group "Tyroleans and Burgenlanders
between the ages of 18 and 35".
In general, the experts agreed that the results of the online survey show that respondents are very satisfied
with both the quantity and quality of green spaces and outdoor sport facilities. However, there is room for
improvement in the following areas:
• The guiding system, especially in Burgenland, should be more user-friendly.
• Experience elements should be developed (e.g. experience trails) based on the needs of different
target groups (young parents, adolescents).
• Sport facilities for the most popular outdoor activities (e.g. jogging, biking) should be extended.
• Local populations should have easier access (low costs, good transport connections) to outdoor
sport facilities.
• A network between different important stakeholders (e.g. sport clubs, communities, tourism
organizations, conservation organizations) should be established to ensure the consistent
communication and improvement of green spaces in terms of physical activity promotion.
• Green spaces and outdoor sport facilities should be maintained regularly.
• There should be more organized sporting events to ensure the sustainable utilization of outdoor
sport facilities.
DISCUSSION
This study confirms the results of other Austrian studies concerning levels of physical activity and preferred
sport activities in different provinces (Klimont et al., 2007; Weiß & Russo, 2005; Zellmann & Mayrhofer,
2010). In particular, the findings demonstrate that people living in Tyrol are generally more physically active
and have different preferences concerning kinds of sport activities than those living in Burgenland. In
addition, the results of the analysis highlighted a number of differences in outdoor physical activity
behaviour between 18-35-year-old Tyroleans and Burgenlanders:
• The duration of exercise sessions in nature is significantly longer in Tyrol than in Burgenland.
• Respondents from Tyrol engage significantly more often in mountain sports (e.g. skiing,
snowboarding, hiking) than those from Burgenland.
• Respondents from Burgenland go nordic walking and inline skating significantly more often than
those from Tyrol.
• The amount of respondents who participate in sport clubs (e.g. hiking clubs) is higher in Tyrol than
in Burgenland.
• Burgenlanders between the ages of 18 and 35 have different motives for doing outdoor sports than
Tyroleans in the same age group.
The findings appear to support the assumption among Austrian experts working in the field of physical
activity promotion that topographic conditions influence the physical activity behaviour of local populations.
Despite the results of the present study, differences in topographic conditions are not likely to be the only
reason for east-west differences. In a focus group, experts working in the field of physical activity promotion
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discussed other potential explanations, such as differences between Burgenland and Tyrol in modes of
transportation in everyday life, attitudes towards sports, and political structures in health promotion.
In addition to alternative explanations for the study results, the study's limitations need to be taken into
account when considering the findings. One of these limitations concerns the survey instrument. To date,
no valid questionnaire for measuring physical activity behaviour has been developed.
One further limitation refers to the procedure of the online enquiry. The internet (virtual networks of
universities, Facebook) was the only access to the study population. This means that people who are not
members of one of these networks were unable to participate in the online survey. In addition, distributing
the online survey via virtual networks of universities had the effect that mainly people with a high
educational background (general qualification for university entrance or even bachelor's degree) responded
to the survey. The mainly positive results of the present study may therefore be attributed to the fact that
people with a higher educational background are more physically active and do more sports than those with
a lower one (Weiß & Russo, 2005).
Another shortcoming of the study is the method of disproportional sampling, which means that the results
are not representative for all people between the ages of 18 and 35 living in Burgenland or Tyrol. In that
context, the authors must also mention that the hypothesis that different topographic conditions are a
reason for the east-west divide concerning physical activity in Austria was only partially tested. Two
provinces, Burgenland and Tyrol, were chosen to represent the western and eastern regions of Austria.
Other provinces were not considered. In addition, only people between the ages of 18 and 35 were
included in the study. Overall, this target group includes different groups of people (e.g. adolescents, young
parents). The population of the present study was overrepresented by young adults ages 18-25. The
recommendations developed within the study therefore mainly address that population group.
CONCLUSION
Based on the data from this study, the authors conclude that the natural environment influences levels of
physical activity as well as choice of sports activities among local populations. In addition, the results of the
study appear to suggest that different topographic conditions are one plausible reason for the differences in
levels of physical activity between people living in western regions of Austria and those living in eastern
regions. However, since differences in topographic conditions are not likely to be the only reason, future
studies are necessary to test other possible explanations for the east-west divide concerning physical
activity behaviour in Austria. The present study has already generated some hypotheses.
However, the authors believe strongly that the development and design of green spaces, especially of nonstandardized, officially accessible outdoor facilities, will play a vital role in the future, mainly due to such
factors as the increased importance of informal sports, the decreased utilization of traditional sport facilities,
and the growing importance of sport motives (e.g. fun, health, experiencing nature), as well as the ongoing
concentration of the population in urban areas. Based on the current findings, the authors recommend
considering the desires of the population concerning the design of green spaces and the implementation of
expert recommendations. The limitations of this study concerning the restricted study population can only
be overcome by investigating the needs of other population groups (e.g. other age groups, people from
other provinces) within future studies. One next step would be to explore the opinions of other professionals
(e.g. city planners, conservationists) and to initiate cooperative actions to promote outdoor physical activity.
This could be supported by multidisciplinary research actions. Once expert recommendations have been
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implemented, it would also be interesting to re-examine the physical activity behaviour of the population in
order to explore the effect of (re)designing green spaces on this public health relevant factor.
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