
Abstract

Physical activity is an important facilitator for health and wellbeing,
especially for late middle-aged adults, who are more susceptible to car-
diovascular diseases. Physical activity performed in green areas is
supposed to be particularly beneficial, so we studied whether late mid-
dle-aged adults are more active in green areas than in non-green areas
and how this is influenced by individual characteristics and the level
of neighbourhood greenness. We tracked 180 late middle-aged (58 to
65 years) adults using global positioning system and accelerometer

data to know whether and where they were sedentary or active. These
data were combined with information on land use to obtain informa-
tion on the greenness of sedentary and active hotspots. We found that
late middle-aged adults are more physically active when spending
more time in green areas than in non-green areas. Spending more
time at home and in non-green areas was found to be associated with
more sedentary behaviour. Time spent in non-green areas was found
to be related to more moderate-to-vigorous physical activity (MVPA)
for males and to less MVPA for females. The positive association
between time spent in green areas and MVPA was the strongest for
highly educated people and for those living in a green neighbourhood.
This study shows that the combined use of global positioning system
and accelerometer data facilitates understanding of where people are
sedentary or physically active, which can help policy makers encourage
activity in this age cohort.

Introduction

Aging is often associated with physical frailty and increased health
problems (Rockwood et al., 2004; Landi et al., 2010). With increasing
life expectancy and an expected increased number of middle-aged (45
to 65 years) and older adults (≥65 years) in the future, health care
costs are expected to rise globally (Department of Health, 2004; OECD,
2006). Sufficient physical activity and limited sedentary behaviour can
prevent certain diseases, especially in middle-aged and older adults,
who are more susceptible to cardiovascular diseases than younger
people (Warburton et al., 2006; Cavill et al., 2008; US Department of
Health and Human Services, 2008; King and Guralnik, 2010;
Warburton et al., 2006; Hamilton et al., 2012).

Theoretically, late middle-aged adults (58 to 65 years) have more
leisure time to spend on recreational physical activity (PA) or active
transport than younger adults and could thus be more physically active
or spend more time away from home (Banister and Bowling, 2004).
However, with increasing age people seem to spend more time at
home (Kerr et al., 2012), their sedentary behaviour increases (Clark et
al., 2014; Ortlieb et al., 2014), and they are less physically active
(Bauman and Bull, 2007; Troiano et al., 2008; Ortlieb et al., 2014). In
most developed countries, 60 to 70% of adults aged 65 and more do not
reach 150 minutes of moderate-to-vigorous PA (MVPA) per week,
which is recommended to benefit positive health effects (Centers for
Disease and Control Prevention, 1996; WHO, 2010). 

The presence of green areas can have a positive impact on achiev-
ing these health effects. Several publications demonstrate that a high-
er availability of accessible green spaces is associated with a higher
amount of PA (Van Cauwenberg et al., 2011; Van Holle et al., 2012,
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2014). On the other hand, when PA occurs in green areas (e.g. parks;
Coombes et al., 2013), it can have positive effects on both physical (e.g.
less exposure to pollution) and mental (e.g. wellbeing) health
(Frumkin, 2001; St Leger, 2003; Sugiyama et al., 2008; Mackay and
Neill, 2010; Fan et al., 2011; Thompson et al., 2011). It has also been
demonstrated that performing PA in non-green areas, especially along-
side urban roads, increases inhalation levels and hence exposure to air
pollution (Int Panis et al., 2010). Providing a sufficient amount of
accessible green areas in urban areas is potentially a cost effective way
to improve health and wellbeing. However, the relationships between
greenness and health are complex and further exploration is needed.
The research presented here explores the link between PA levels of late
middle-aged adults and the presence of green areas. Not only do we
focus on where PA mainly takes place as this significantly influences
health impacts, but also on the general relationship between the
amount of available greenness and the level of PA. To better understand
time-activity patterns and PA of late middle-aged adults, it is important
to know if and where they are mostly active. Global positioning system
(GPS) devices in combination with accelerometers have been previous-
ly used to analyse the location-specific PA in children (Elgethun et al.,
2003; Almanza et al., 2012; Lachowycz et al., 2012; Oreskovic et al.,
2012; Coombes et al., 2013). Knowing where people are can give
insights into their exposure to different attributes of the environment
(e.g. air pollution, noise, greenness) and related health effects (Seeger
et al., 2007; Dons et al., 2013; Bekö et al., 2015; Dewulf et al., 2016).
Knowing where people are physically active (in terms of location or
greenness) can also provide policy makers with insights into people’s
needs.

There are numerous factors influencing both PA itself and the asso-
ciation between greenness, location (i.e. at home, in the neighbour-
hood or further away) and PA, which need to be known to further pro-
mote PA. Several individual characteristics are correlates of PA. Males
with a higher income and normal weight tend to be more physically
active than their counterparts (Bauman and Bull, 2007; Ortlieb et al.,
2014). For older adults, being confident to be physically active and hav-
ing social support is positively correlated with PA, while feeling too old
has an adverse effect (Bauman and Bull, 2007; Carlson et al., 2012).
Next to individual characteristics, the relation of neighbourhood built
environment factors and PA has been widely studied in the past, mainly
showing that people living in highly walkable neighbourhoods tend to
be more physically active (Berke et al., 2007; Frank et al., 2010; King et
al., 2011; Marshall et al., 2014; Van Holle et al., 2014; Marquet and
Miralles-Guasch, 2015). However, a study based on a national survey on
Canadian adults reports that there is a positive association between
neighbourhood greenness in a 500 m buffer around the home location
and leisure-time PA (McMorris et al., 2015). Research on the influence
of greenness on PA in late middle-aged adults is however limited, and
there is hitherto no research on how neighbourhood greenness
impacts the time spent active in green areas. In general, specific
research on late middle-aged adults is relatively uncommon (especially
in Europe) and does often not include objective measures of PA (Berke
et al., 2007; Kaczynski et al., 2008; Lovasi et al., 2008; Shigematsu et al.,
2009; Frank et al., 2010; McMorris et al., 2015) or shows inconsistent
results (Berke et al., 2007; Lovasi et al., 2008; Frank et al., 2010; King et
al., 2011; Carlson et al., 2012; Van Holle et al., 2014). To our knowledge,
research on the influence of personal characteristics and neighbour-
hood greenness on the association between greenness, location and PA
in late middle-aged adults in Europe is unprecedented. We also feel
that the use of detailed GPS and accelerometer data in this line of
research can offer new insights. The main goal of this study is to reach
an understanding where late middle-aged adults are mostly physically

active in terms of location and in relation to greenness. Secondly, the
influence of several individual characteristics, such as gender, working
status, body mass index (BMI) and diploma as well as neighbourhood
greenness has been studied with respect to PA and its association with
greenness and location.

Materials and Methods

Participants and procedures
We used data from 180 community-dwelling late middle-aged adults

selected from a systematic random sample. Participants were all between
59 and 65 years old, working or retired, and living in Ghent, a medium-
sized city (156.2 km2-250,000 inhabitants) (Stad Gent, 2014) in Belgium.
In order to participate, individuals had to meet three criteria: i) under-
stand and speak Dutch; ii) live independently; and iii) be able to walk a
couple of hundred meters without severe physical restrictions. The home
address for each participant was available. They were all visited at home
and asked to wear a GPS device (Qstarz BT-Q1000X; Qstarz International,
Taipei, Taiwan) and an accelerometer (Actigraph GT3X, GT3X+, or
GT1M; ActiGraph, Fort Walton Beach, FL, USA), a valid and reliable tool
for objectively measuring PA levels (Melanson and Freedson, 1995;
Copeland and Esliger, 2009; Pruitt et al., 2010). The instruments were
worn at waist height for a week. The participants entered the required
information on PA for different purposes (home, work, transport, recre-
ation) in the international PA questionnaire (i.e., the long past seven
days version; IPAQ, 2014). They also provided information regarding sev-
eral personal characteristics: gender, working status, height and weight
(from which the BMI was calculated), and diploma.

Data collection and analysis

Global positioning system and accelerometer data
GPS and accelerometer data were captured during the participants’

waking hours. GPS data were collected at a 15-second time interval,
between February 22nd 2013 and April 5th 2013 resulting in a raw
dataset of 5,672,590 points. Additionally, participants were equipped
with an accelerometer that showed the number of accelerations per 15
seconds. GPS and accelerometer data were linked using the personal
activity and location measurement system (PALMS) (Demchak et al.,
2012; PALMS, 2015) enabling us to know the number of accelerometer
counts for each GPS point, from which each participant’s PA level was
calculated based on the Freedson cut-off points (Freedson et al., 1998)
as shown in Table 1. Because distinction between car and bike move-
ment (especially in the city centre where they have similar speeds) is
difficult, the vehicle PA level was only studied in the first part of the
manuscript. In the current study, we only took into account data points
where people are either sedentary or active. Data points showing non-
wearing time and erroneous ones were omitted from the dataset,
resulting in 3,019,491 valid (wearing) data points (53.2% of the origi-
nal dataset).

Location calculation
For each data point, the network distance to each participant’s home

address was calculated in ArcGIS 10.0TM using Network Analyst (ESRI,
2011). Based on this distance, the following movement classification
was made: i) 0 to 50 m: at the home location; ii) 51-1000 m: in the
neighbourhood; and iii) >1000 m: outside the neighbourhood. 

We used a distance of 50 m for the home location including the yard,
since too little movement can cause noise in the GPS data. A distance
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of 1000 m coincides with a 10-15 minute walk and is internationally
used as the neighbourhood boundary (Frank et al., 2005; Oliver et al.,
2007; Bauman and Bull, 2007; Lovasi et al., 2008; Boruff et al., 2012).

Greenness calculation
A 10-m resolution land use map containing 48 classes of the Flanders

and Brussels region was used to calculate the greenness of each loca-
tion using ArcGIS 10.0TM (Van Esch et al., 2011). This map was devel-
oped by the Flemish Institute for Technological Research (Vlaams
Instituut voor Technologisch Onderzoek, VITO), Mol, Belgium, and
combines the CORINE land cover, detailed parcel data, a biological
appreciation map and others. The following land use classes were con-
sidered as green: agriculture, grassland, forest, swamp, heath land and
coastal dune as well as park, recreation and sport terrains. The other
classes were considered as non-green land uses (e.g. residential, com-
mercial, industrial, roads). While a further distinction could be made
between e.g. natural/built green areas and commercial/residential non-
green ones, in this exploratory study we made a dichotomist distinction
to offer a first view on the association between greenness and PA.

Average values per person
To analyse the association of greenness and location with PA per per-

son and to study the influence of personal characteristics of this asso-
ciation, the point dataset was summarised to obtain average values per
person. The following values were calculated using the administration
and management tool pgAdmin™ (PostgreSQL Global Development
Group: https://www.postgresql.org/): hours of PA levels [sedentary,
vehicle, light physical activity (LPA), moderate-to-vigorous physical
activity (MVPA)] per day, hours in green/non-green areas per day,
hours at home/neighbourhood/further per day, hours of PA levels in
green/non-green per day, hours of PA levels at home/
neighbourhood/further per day. Only participants with at least 6 hours
of valid accelerometer data per day and at least 4 valid days were includ-
ed in the analyses. As a result, we maintained 138 (76.7%) participants
of the initial 180, with respect to whom full further analyses were done.

Neighbourhood greenness
The neighbourhood greenness was calculated in a network buffer

(only using walkable roads) of 1000 m around each participant’s home
location using ArcGIS 10.0™ (ESRI, 2011), and expressed as the per-
centage green land use cells of all cells. Data on the road network
(TeleAtlas MultiNet®: http://www.tele-mart.com/teleatlas_multinet.
php) was used to define the walkable roads.

Geographical and statistical analyses
Geographical and visual analyses were performed in QGIS 2.8™

(QGIS Develoment Team, 2015). Statistical analyses were done using
SPSS Statistics 22™ (IBM Corp., 2013). The association between
greenness, location and PA per GPS data point (n=3,019,491) was test-
ed for significance using an independent-samples t-test (after success-
fully testing the data for normality). The averaged data per person
(n=138) were examined by performing a linear regression analysis to
study the associations of greenness and location with PA (again, after
successfully testing the data for normality). To examine whether these
associations are similar in different socio-demographic subgroup,
stratified linear regression analyses were conducted. 

Results

This section first presents some general descriptive statistics about
the population sample. The second part describes analyses of the
3,019,491 valid data points to detect where the late middle-aged adults
(n=180) are mostly active. The third part deals with the analyses based
on the data per person (n=138) and has to do with the association
between greenness, the distance from home and PA level per person
and includes an analysis of the influence of several personal character-
istics and neighbourhood greenness.

General descriptive statistics
General descriptive statistics of the 180 participants are presented in

Table 2. The majority of the sample was non-smoking, had a higher
education, was retired and had a partner. The mean age was 61.7 years
and the mean BMI was 26.0. The sample contains slightly more women
than men. From all valid data points (n=3,019,491) it is clear that the
participants were mainly sedentary (65.5%), followed by LPA (24.0%),
vehicle (5.8%) and MVPA (4.7%). Table 3 shows the distribution of valid
data points for both greenness and location. The data points referring
to the participants’ whereabouts mainly pointed at non-green land use
classes (residential, commercial, or other industrial) compared to
green land use classes (forest, recreation, park, grassland, agricul-
ture). Additionally, it was found that late middle-aged adults spent most
of their time at the home location rather than anywhere else.

Where are late middle-aged adults mostly active?

Geographical and visual analyses
In Figure 1, data points from one specific green area as an example

(the Citadel park) are visualised for all participants, indicating the PA
level. One can see that in this green area MVPA (probably mainly walk-
ing) was done along the walking trails. At certain locations, we
observed some LPA and sedentary behaviour as well, mainly near cer-
tain points of interest (in the Southwest a statue with benches, in the
Northeast a pond with benches). This type of pattern was also observed
at other green locations.

                                                                                                                                Article
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Figure 1. Visualisation of the collected global positioning system
and accelerometer data in a green area (Citadel Park in Ghent,
Belgium). The figure includes all participants and indicates the
physical activity level for sedentary, light physical activity and
moderate-to-vigorous physical activity per data point. 
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Associations of greenness, location and physical activity per data point
Figure 2 visualises the PA levels depending on the location and

greenness of the data points, summed to 100% for greenness. We did
not consider the home location (>50 m) here, since this is a mainly
non-green area, where this analysis would be purposeless. In the
neighbourhood, the participants were mainly sedentary and performed
LPA. Outside the neighbourhood we observed less sedentary behaviour
(P<0.05) in favour of more time spent in the vehicle (P<0.001) and
more MVPA (P<0.001). LPA was approximately the same in the neigh-
bourhood and further, and mainly involved walking at a slow pace.

Taking greenness into account, sedentary time was found to be
much higher in non-green areas than in green areas (P<0.01). There
is generally more vehicle use (P<0.01) in green areas, because green
areas are often located outside city centres and car use is higher there.
LPA (P<0.05) but more striking MPVA (P<0.001) was significantly
higher in green areas than in non-green areas.

Individual greenness/location/physical activity asso-
ciation and the influence of personal characteristics
and neighbourhood greenness

Descriptive statistics
Table 4 shows some additional general descriptive statistics of the

participants (n=138), concerning greenness, location and PA. Each
participant had an average of 12.0 hours of data per day (non-wearing
time and sleeping excluded) for on average 6.6 days. Only 30 minutes
per day was spent in green areas, 6.7 hours were spent at the home
location, almost 2 hours in the neighbourhood and more than 3 hours
further away (the histogram of the time spent further away shows a
large peak between from 1 to 5 hours, and a smaller peak from 6 to 9
hours). Almost 8 hours were spent being sedentary, and approximately
2.8 hours per day were spent being active (LPA and MVPA).

The results indicate that 70% of the late middle-aged adults are
sedentary for more than 7 hours per day and 35% does not reach the
21.4 minutes of MVPA per day (or 150 minutes per week) to benefit
positive health effects.

Associations of greenness, location and physical activity per person
We performed a linear regression analysis to study the association of

greenness and location (i.e. being at home) with PA and found some
significant results (Table 5). More time spent in non-green areas was
associated with more hours of sedentary behaviour and LPA, while
more time in green areas was associated with less sedentary behaviour
and more hours of MVPA. More time spent at home was also associated
with more sedentary behaviour and LPA.

Influence of personal characteristics and neighbourhood greenness
Table 6 shows whether the association of greenness and location

with PA differs depending on various personal characteristics (gender,
working status, BMI, and educational level).

The positive associations between time spent in non-green areas
and time being sedentary or in LPA were comparable for the different
subgroups. The association between time spent in non-green areas and
time in MVPA was positive for males, i.e.more time spent in non-green
areas was related to more MVPA, and negative for females, i.e. more
time in non-green was related to less MVPA. The negative association
between time spent in green areas and sedentary time was only signif-
icant for male, retired participants with a normal BMI and lower educa-
tion. The positive association between time spent in green areas and

                   Article

Figure 2. Percentages of the type of physical activity of all valid
points depending on greenness and location. Activity types refer
to sedentary, vehicle, light physical activity and moderate-to-vig-
orous physical activity.

Table 1. Accelerometer counts based on estimated physical activities.

Accelerometer data (counts per minute)                 Type of defined physical activity                                             Activity

>60                                                                                                            Non-instrument wearing/sleeping                                             Non-defined; not measured
0-100                                                                                                                                Sedentary                                                        Reading, watching TV, eating, desk work
0-100 (speed >5 km/h)                                                                                          Vehicle-related                                                        In transport (car/tram etc.); biking
101-1951                                                                                                                               LPA                                                          Standing (e.g. ironing, washing up and other 
                                                                                                                                                                                                                      household tasks; low-speed walking)
1952-100,000                                                                                                                       MVPA                                                                                 Walking, running
>100,000                                                                                                                            Error°                                                                                              na
LPA, light physical activity; MVPA, moderate-to-vigorous physical activity; na, not available. °Removed from the dataset.
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LPA was only significant for men, and the association between time
spent in green areas and MVPA was the strongest for highly educated
people and those living in a green neighbourhood. The positive associ-
ation between time spent at home and sedentary behaviour was
strongest for retired participants. The association between time spent
at home and doing LPA is comparable in the different subgroups.

Discussion

Previous research has shown that being active in green areas has a
positive effect both on physical and mental health (Frumkin, 2001; St
Leger, 2003; Thompson Coon et al., 2011; Dewulf et al., 2016). This
study demonstrates that late middle-aged adults spend an average of 30
minutes per day in green areas, and when more time is spent there,
people are more active compared to their behaviour in non-green
areas. This suggests that availability of green areas lead to higher
amounts of PA. The knowledge of the link between greenness and PA
hotspots is important for policy makers wishing to stimulate PA.
Nevertheless, there will always be a large proportion of PA occurring in
non-green areas (e.g. in city centres). Being physically active in non-
green areas does not necessarily imply a negative health impact, but
small green features could be introduced to improve people’s wellbeing.
However, spending more time at home is associated with more seden-
tary behaviour, and with more time spent at home with increasing age
(Kerr et al., 2012). A vicious circle is established that could thus lead to
more sedentary behaviour and related health risks (Clark et al., 2014;
Ortlieb et al., 2014). Our results of the influence of various character-
istics on the association between greenness, location and PA indicate
that the association between the time spent in non-green and MVPA is
positive for males and negative for females. This means that more time
spent in non-green areas is related to more MVPA for males, while to
less MVPA for females. The positive association between the time spent
in green areas and MVPA is strongest for highly educated people and
for those living in a green neighbourhood, indicating that living in a
green neighbourhood leads to more PA when time is spent in green
areas, which coincides with the findings by McMorris et al. (2015). In
contrast to previous studies (Berke et al., 2007; Frank et al., 2010; King
et al., 2011; Marshall et al., 2014; Van Holle et al., 2014; Marquet and
Miralles-Guasch 2015), on the other hand, living in a non-green neigh-
bourhood was not found to be associated with more PA and less seden-
tary behaviour. The positive association between the time spent at
home and sedentary behaviour was found to be the strongest for retired
participants, indicating that once retired the time spent at home is
often linked with sedentary behaviour. It would be interesting to study
the association between greenness in the home neighbourhood and PA
(and more specifically PA in green areas) further in different age
groups. Our study has several strengths compared with similar studies.
First, this research is the first to study the association between green-

ness, location and PA with respect to late middle-aged adults in Europe.
Second, most studies are only based on self-reported PA values (Berke
et al., 2007; Lovasi et al., 2008; Kaczynski et al., 2008; Shigematsu et al.,
2009; Frank et al., 2010), while we used accelerometer-based PA, which
offers more objective values. This made it possible to attribute PA levels
to each GPS data point, which cannot be done when using only self-
reported data, where for example only binary data (participant walked
or did not walk today) is extracted (Clark et al., 2014). Third, the com-
bined use with GPS data offers detailed insights in where active behav-
iour is done (Duncan et al., 2009; Troped et al., 2010; Oreskovic et al.,
2012; Kerr et al., 2012). In contrast to previous studies, where only the
home neighbourhood is considered, we additionally gathered informa-
tion on the specific context of where PA is carried out. Although our
approach had also limitations, they open up interesting avenues for
future work. First and foremost, we already described the difficulty to
detect bicycle use (Hansen et al., 2012) when deriving PA levels from
accelerometer data. We considered both bike and car use as vehicle,
therefore losing some active data when people are biking. In future
work, mode-detection algorithms could be used to detect transport
modes. However, for the specific research results reported here, the
loss of information must be deemed limited as only 5.8% of the entire
dataset was considered vehicle-related. Second, in this cross-sectional
study it was not possible to extract causal relationships. One must
therefore be careful when interpreting the results, because it is not
given that the greenness of the area is the cause of a higher PA activity.
Future studies should focus on longitudinal research to detect whether
or not changes are causal, and occasional or persistent. In this way, the

                                                                                                                                Article
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Table 3. Distribution of valid data points with regard to greenness/non-greenness and location.

                                                                            Non-green area (%)                      Green area (%)                                      Total (%)

Home (<50 m)                                                                               1,618,459 (53.6)                                           12,931 (0.4)                                                    1,631,390 (54.0)
Neighbourhood (50-1000 m)                                                        441,267 (14.6)                                            30,605 (1.0)                                                      471,872 (15.6)
Further away (>1000 m)                                                               852,484 (28.2)                                            63,745 (2.1)                                                      916,229 (30.3)
Total                                                                                                  2,912,210 (96.4)                                          108,281 (3.6)                                                    3,019,491 (100)
Total number of points=3,019,491.

Table 2. General descriptive statistics of the study sample.

Parameter                                                Sample (n=180)

Age, mean (CI=5-95%)                                              61.7, (58.0-65.0)
BMI, mean (CI=5-95%)                                             26.0, (20.6-32.4)
Gender (% male)                                                                   47.8
Smoking (% not smoking)                                                   90.0
Working/retired (% working)                                              23.3
Marital status (%)                                                                     
   Married                                                                                 67.8
   Living together                                                                     7.8
   Single                                                                                     4.4
   Divorced                                                                               14.4
   Widow(er)                                                                            5.6
Education (%)                                                                            
   Primary school                                                                     7.2
   Secondary school                                                               40.0
   Higher/University                                                               52.2
   Missing                                                                                  0.6
CI, confidence interval; BMI, body mass index.
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effect of introducing green areas (using natural experiments) on PA
levels can be studied (Bauman and Bull, 2007). Third, the data were
collected in March, possibly influencing space-time activity patterns of
some participants because of the weather (e.g. low temperatures,
snow). Future research should incorporate weather characteristics
(e.g. temperature, rain, wind speed) to account for this. Fourth, future
studies on this topic should try to incorporate socio-economic status
(e.g. income, education) indicators, to analyse its possible correlation
with walkability and greenness and potential influence on the associ-
ation of greenness, location and PA. Finally, we considered agriculture
as a green area. Despite the fact that moving through these areas is
associated with positive health effects, this can possibly affect our
results since there can also be functional trips. For example people liv-
ing in a rural neighbourhood are likely to spend more time in green
areas because they automatically pass through green areas when mov-
ing. This could be reduced in future research by filtering the trips per
goal. Related to this final limitation, a more detailed distinction could
be made between natural (e.g. forest, coastal dune, grassland) and built

green areas (e.g. park, sport terrain), in future work considering the
possibility that they could be differently related to PA.

Conclusions

The combined use of GPS and accelerometer data can help to detect
where people are sedentary or physically active. Knowing where older
people are mainly physically active should encourage policy makers to
increase activity in this age cohort. Despite the fact that the observed
population spends little time in green areas, higher levels of PA are
reached in green areas. As this is the first research studying the asso-
ciation between greenness, location and PA, and considering the influ-
ence of several characteristics on this relationship, our results are use-
ful in updating the current knowledge on PA in late middle-aged adults.
However, more research is needed to better understand where and why
late middle-aged adults are physically active or sedentary.
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Table 6. Results of the stratified linear regression analysis.

Independent  Dependent         Gender                   Working status                     BMI                         Diploma Neighbourhood greenness
variable           variable°     βmale   βfemale    βretired       βworking    βnormal     βhigh      βlow          βhigh          βnot            βgreen

Non-green               Sedentary            0.86***       0.73***           0.82***                 0.70***              0.78***           0.82***        0.79***             0.84***             0.81***                 0.75***
                                  behaviour                    
                                  LPA#                       0.50***       0.52***           0.48***                  0.46**                0.44**            0.50***        0.56***             0.41***             0.48***                 0.46***
                                  MVPA§                    0.31**          -0.27*                0.13                        -0.06                    0.01                  0.17               0.11                    0.07                     0.07                        0.18
Green                       Sedentary             -0.20*           -0.14               -0.22*                      0.64                   -0.30*               -0.03           -0.36**                 0.05                    -0.18                       -0.03
                                  behaviour                    
                                  LPA#                        0.24**           -0.13                 0.04                        -0.06                   -0.17                 0.16              -0.04                    0.06                     0.01                        0.09
                                  MVPA§                     0.26*            0.15*               0.19*                      0.14*                   0.23*               0.14*            0.10*                 0.30**                  0.07                      0.31**
At home                   Sedentary             0.30**         0.37**            0.50***                    -0.23                   0.28*              0.38**         0.45***                0.24*                 0.40**                     0.24*
                                  behaviour                    
                                  LPA#                        0.36**        0.38***           0.40***                    0.36*                 0.41**             0.35**          0.34**              0.42***               0.36**                    0.35**
                                  MVPA§                     -0.10             0.14                  0.02                        0.08                     0.04                  0.03               0.04                    0.04                     0.08                        -0.00
BMI, body mass index; LPA, light physical activity; MVPA, moderate-to-vigorous physical activity. °Hours in/of; #light physical activity; 3moderate-to-vigorous physical activity. *P<0.05; **P<0.01; ***P<0.001.

Table 4. Descriptive statistics of the study sample (n=138) con-
cerning greenness, location, and physical activity.

Parameter                                              Hours per day

Valid days                                                                    6.6, (5.0-8.0)
Data                                                                            12.0, (8.8-14.8)
Greenness                                                                              
       Non-green                                                         11.6, (8.4-14.4)
       Green                                                                   0.4, (0.0-1.7)
Location                                                                                  
       Home                                                                   6.7, (0.0-12.0)
       Neighbourhood                                                 1.8, (0.1-10.3)
       Further                                                                 3.4, (0.6-9.4)
Physical activity                                                                     
       Sedentary                                                           7.9, (5.2-10.4)
       Vehicle                                                                 0.6, (0.1-1.3)
       LPA                                                                        2.3, (1.3-3.6)
       MVPA                                                                    0.5, (0.1-1.3)
LPA, light physical activity; MVPA, moderate-to-vigorous physical activity. Values are expressed as mean
(confidence interval=5-95%).

Table 5. Results of linear regression analysis among greenness,
location and physical activity.

Independent variable           Dependent variable                    β°

Hours in non-green area                Hours of sedentary behaviour         0.80***
                                                             Hours of LPA                                        0.47***
                                                             Hours of MVPA                                       0.10
Hours in green area                        Hours of sedentary behaviour          -0.16*
                                                             Hours of LPA                                           0.02
                                                             Hours of MVPA                                      0.17*
Hours at home                                  Hours of sedentary behaviour         0.33***
                                                             Hours of LPA                                        0.37***
                                                             Hours of MVPA                                       0.03
LPA, light physical activity; MVPA, moderate-to-vigorous physical activity. *P<0.05; ***P<0.001. 
°Standardized regression coefficient.
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