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Exploring the Mediating Role of Physical Activity in the
Relationship between Green Space Exposure and Well-being:

Results from the AUGS Survey

Abstract

Although previous studies have shown that exposure to nature has a
positive impact on physical and mental health, the factors that produce
such benefits are still not well established, especially in high- and middle-
income countries. In the present study, we implemented a mediation
approach between green space exposure and psychological distress,
body fat percentage and well-being index in Tirana (Albania), through
the mediation of physical activity. The significant direct effects of green
space on body fat percentage index (BFPI), psychological distress index
(PDI) and well-being index, together with the relatively smaller mediating
role of physical activity, offer insightful implications for the design and
prioritisation of urban green spaces. The differential impact on health
outcomes suggests a complex relationship that is not only mediated by
physical activity, but also offers clear benefits by reducing psychological
distress (as indicated by PDI scores) and significantly improving overall
well-being. This dichotomy highlights the multifaceted role of green
spaces in public health, requiring a broad lens that goes beyond physical
health metrics to include mental health and subjective well-being. Our
findings also confirm the intrinsic value of green spaces in improving
well-being and reducing psychological distress, independent of the
physical activities they may promote.

Keywords:
mediation approach, green spaces, mental health, well-being, physical
activity

Samel Kruja'*, Olta Brage?3, Marco
Garrido-Cumbrera’?, Elena Kokthi*

1) Universidad de Sevilla, Department
of Physical Geography and Regional
Geographic Analysis, Seville, Spain.

2) Universidad de Sevilla, Department of
Human Geography, Seville, Spain.

3) Universidad de Sevilla, Health and
Territory Research, Seville, Spain

4) Agricultural University of Tirana,
Department of Agrifood Technology,
Tirana, Albania

*Email corresponding author:
samkru@alum.us.es

Samel Kruja
https://orcid.org/0000-0003-2717-138X

Olta Brage
https://orcid.org/0000-0001-6335-5085

Marco Garrido-Cumbre
https://orcid.org/0000-0001-9727-1189

Elena Kokthi
https://orcid.org/0000-0002-2227-6820

https://doi.org/10.3097/L0.2024.1126
© 2024 The Authors. Published in Landscape Online — www.Landscape-Online.org

Open Access Article distributed under the terms of the Creative Commons Attribution 4.0 International License (CC BY 4.0),
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.



Kruja et al.

1 Introduction

1.1 Motivation

People’s health and well-being may be influenced by
a lack of exposure to natural ecosystems in a rapid-
ly urbanizing society (Hartig et al., 2014; Markevych
et al., 2017). Over the past few decades, a develop-
ing discipline in environmental epidemiology has
focused on the possibility of a causal relationship
between population exposure to natural settings
and favourable health outcomes (Astell-Burt & Feng,
2019, 2020; Chiabai et al., 2020). Air quality, exer-
cise, social cohesion, stress reduction, and enhanced
physical health are all topics that are currently re-
ceiving research focus (Astell-Burt et al., 2014; As-
tell-Burt & Feng, 2020; Beyer et al., 2014; Dzhambov
et al., 2018; Johnson et al., 2018; Markevych et al.,
2017; Orru et al., 2016). According to previous stud-
ies, exposure to nature is proven to have long-term
effects on physical and mental well-being (Barton &
Pretty, 2010; Chen et al., 2021; Chiabai et al., 2020;
Dzhambov et al., 2018; Pretty et al., 2005, 2007). In
the same vein, in high-income countries, existing
evaluations and meta-analyses on residential green-
ness exposure or green spaces like parks, gardens,
and forests are favourable for a variety of health
indicators (Dzhambov et al., 2018; Escola-Gascén
& Houran, 2021; Gascon et al., 2015; Kondo et al,,
2018; Taylor & Hochuli, 2017; White et al., 2019).
The benefits of green space exposure remain unclear
regarding the features that generate them. Conse-
qguently, it is a challenge to promote green spaces,
especially in upper and middle-income countries,
where scientific studies on the associations between
green spaces and health are scarce.

1.2 Goals of the study

In this context, the aim of the present study is to
explore the relationship between urban green spac-
es and health in a Mediterranean country examin-
ing the case of Albania, a Mediterranean country
located in the Balkan peninsula. For that purpose,
causal associations among green space exposure
and psychological distress index (PDI), and body fat
percentage index (BFPI) and well-being index will be
explored via physical activity mediation.
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It is likely that access to green space may have an
effect on one’s level of physical activity and, subse-
quently, weight status, as more exposure to green
space can promote health by increasing possibilities
and actual levels of physical activity (Jia et al., 2021).
Previous studies have analysed the positive impact
of different green settings on body fat percent-
age body index (BFPI) (Bai et al., 2013; Bird et al.,
2016; Sander et al., 2017; Stark et al., 2014; Tsai et
al., 2016). In this study, we assume that more green
space exposure is connected to increased physical
activity. The latter is associated with better BFPI. In
that regard, two pathways will be explored. Firstly, if
BFPI is directly associated to green exposure, and if
BFPI is affected by green exposure through the me-
diation of physical activity. Therefore, the following
hypotheses will be tested:

H1:1 BFPI is negatively associated with green expo-
sure.

H1:2 BFPI is negatively associated with green expo-
sure through the mediation of physical activity.

Considering that, natural settings have a tendency
to alleviate perceived stress, green space has also
drawn significant attention as a resource for psycho-
logical restoration (Ulrich, 1983; Ulrich et al., 1991;
Hartig et al., 2014; Huang et al., 2020; Ward Thomp-
son et al., 2012). A number of outcome measures
related to mental health were utilized, including 1)
the risk of psychological distress, (2) self-reported
physician-diagnosed depression or anxiety, and (3)
self-rated fair to poor general health (Furukawa et
al., 2003). In the present study, we will test in the
case of Tirana, Albania, if mental health through
psychological distress is affected by green exposure
and if the relationship between mental health (PDI)/
green spaces exposure is mediated by physical activ-
ity. We will also assume a positive relationship be-
tween green exposure and well-being index. In this
context, the hypotheses to be tested are as follows:

H2.1: Psychological distress PDI s positively associ-
ated with green space exposure.

H2.2: Psychological distress PDI is positively associ-
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ated with green space exposure through the media-
tion of physical activity.

H2.3: Well-being index is positively associated with
green space exposure.

H2.4: Well-being index is positively associated with
green space exposure through the mediation of
physical activity.

The benefits generated from green spaces exposure
in urban spaces are not uniform for all population
segments (Richardson & Mitchell, 2010). Numerous
studies analyse the socioeconomic variables that
may have an impact on health and that limit the re-
lationship between urban green space and health
outcomes (Aerts et al., 2020; Astell-Burt et al., 2014;
Astell-Burt & Feng, 2019, 2020; Gascon et al., 2015;
Huang et al., 2020; Jia et al.,, 2021; Markevych et
al., 2017; Richardson & Mitchell, 2010). Gender, in-
come, education, employment status, etc., are some
of the socio-demographics characteristics explored
in the green spaces exposure-health relationship.
We assume that gender, education and income will
have a significant effect in the green space exposure
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-> physical activity - BFPI, PDI and well-being index
pathway.

2 Methods

This study presents results of a population-based
online survey related to the Grand Park of Tirana, Al-
bania. Health indicators such as body fat percentage
index (BFPI), and mental health (psychological dis-
tress index (PDI), well-being index) are considered.
The study area, research instrument and statistical
approach are described below.

2.1 Study area

Albania has progressed from being one of the poor-
est countries in Europe to an upper-middle-income
country (World Bank, 2022) and has been a NATO
member since 2009. Tirana is the capital and the
largest city in Albania, located in the Western Bal-
kans, near to the Mediterranean Sea. The number of
inhabitants in Tirana is forecasted to increase from
763,560 in 2011 to 909,252 in 2031 (up to 30%),
(INSTAT, 2014). Despite Tirana’s rapid population
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Figure 1. Location of Grand Park of Tirana. Source: Author’s elaboration.
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growth over the years, very few research has been
done on its urban parks. They manifest a pattern of
increasing urbanization that suggests the need for
studies on how this process may affect public health,
as well as the need for evidence-based policies to
develop eco-friendly solutions.

The Grand Park of Tirana is an area of about 250 ha
of vegetation, within which is located the Tirana Ar-
tificial Lake, with an extension of 48 hectares (Figure
1). Many services are available in this area, as the
Grand Park of Tirana is a popular leisure and sports
destination in the city.

2.2 Research instrument

Following the validation and cleaning processes, 493
respondents who took part in the Albanian Urban
Green Space (AUGS) survey were obtained as a rep-
resentative sample (95% confidence level). This sur-
vey was designed for people over the age of 16 and
was distributed to the public via social media plat-
forms. The survey questionnaire included questions
in four domains as follows: 1) Socio-demographic

Table 1. Description of the variables included in the study.
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characteristics, 2) Life habits, 3) Health and well-be-
ing, and 4) Green space exposure (see Table 1).

This paper considers the variables used in the me-
diation analysis following the conceptual framework
(see Figure 2).

The body fat percentage is a fitness measure that
directly calculates a person’s relative body composi-
tion without taking into account height or weight. In
this study, we have used the Deurenberg formula to
calculate the BFPI (Body fat % = (1.20 * BMI) + (0.23
* Age) - (10.8 * gender) - 5.4) (Deurenberg et al.,
1991). The WHO provides the following ranges for
body fat percentage for adults. On women, essential
fat: 0-12 percent, athletes: 14-20 percent, fitness:
21-24 percent, acceptable: 25-31 percent, obese: 32
percent+. While for men essential Fat: 2-4 percent,
athletes: 6-13 percent, fitness: 14-17 percent, ac-
ceptable: 18-25 percent, Obese: 26 percent+.

The World Health Organisation - Five Well-Being In-
dex (WHO-5) consists of five statements: 1. “I have
felt cheerful and in good spirits”, 2. “I have felt calm
and relaxed”, 3. “I have felt active and vigorous” 4.

Domains Variables

Questions

1. Socio-
demographic
characteristics

Gender (Female/Male)

Age (Years)

Marital status (Married, Single, Divorced, Widowed, Prefer

not to answer)

Gender

Year of birth
Marital status

Education

Education (Primary school, High school, University (complet-
ed), Following university studies)

Job status (Unemployed, Employee, Temporary sick leave,
Permanently sick, Disabled, Retired Student)

Household income (less than 10,000 ALL, 10,001 to 20,000
ALL, 20,001 ALL to 40,000 ALL, 40,001 ALL to 60,000 ALL,
60,001 ALL to 80,000 ALL, 80,001 ALL to 100,000 ALL,
100,001 ALL to 120,000 ALL, 120,001 ALL to 140,000 ALL,
140,001 ALL to 160,000 ALL, 160,001 ALL to 180,000 ALL,
180,001 ALL to 200,000 ALL, Up to 200,001 ALL, Prefer not
to answer)

2. Life habits Physical activity (in minutes)
No. days * 30 minutes
3. Health and Body Fat Percentage Index (BFPI)
well-being WHO-5 Well-Being Index (Range 0-50; poor well-being < 50;

4. Green space
exposure

good well-being < 50)

Psychological Distress Index (PDI) (Range 10 — 50)
Kessler Psychological Distress Scale K10

Time of green spaces exposure (in minutes)

Quality of green space (Very good, Good, Neither good, nor
bad, Bad, Very bad)

Employment status (during the last month)? Please select
only one

Which of the following describes your household’s total
monthly income after tax and compulsory deductions, from
all sources?

During the last 4 weeks on how many days per week, have
you done at least 30 minutes of physical activity?

Underweight/Normal/Obese

Please indicate for each of the five statements, which is clos-
est to how you have been feeling over the last two weeks.

Please indicate for each of the five statements, which is clos-
est to how you have been feeling over the last two weeks.
10- 19 Likely to be well

20- 24 Likely to have a mild disorder

25- 29 Likely to have a moderate disorder

30- 50 Likely to have a severe disorder

How much time (in minutes) did you spend during your visit?

Overall, how would you describe the quality of Grand Park of
Tirana?
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“I woke up feeling fresh and rested” 5. “My daily
life has been filled with things that interest me.” Re-
spondents rate according to the following scale: All
of the time = 5; Most of the time = 4; More than half
of the time = 3; Less than half of the time = 2; some
of the time = 1; at no time = 0. WHO-5 values <50 are
defined as poor well-being and >50 good well-being
(Topp et al., 2015).

Exposure to the green space, in this case within the
Grand Park of Tirana (green space exposure), was
measured in minutes and coded for the data analysis
as follows 1. 0-30 minutes, 2. 31-60 minutes, 3. 61-
90 minutes, 4. 91-120 minutes, 5. 120-180 minutes,
6. Over 181 minutes.

Physical activity is coded for the data analysis as fol-
lows 1. 0-30, 2. 31-60, 3. 61-90, 4. 91-120, 5. 150, 6.
Over 150 minutes.

Park’s quality, is evaluated through a five Likert scale,
1=very good, 5=very bad.

2.3 Statistical analysis

Descriptive statistics were used to analyse (1) so-
cio-demographic characteristics (age, gender, mari-
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tal status, education level, job status and household
income); (2) exposure time during the visit to green
spaces; (3) the quality of urban green space, (4)
physical activity; (5) self-reported health indicators
(BFPI, PDI, well-being index). The statistical evalua-
tions were conducted using the SPSS software plat-
form. Data from the sample was calculated using fre-
guency, percentage, mean, and standard deviation
calculations.

In the present study, through a mediation model,
we will test the relationship between BFPI, PDI and
well-being index and green space exposure. Mod-
el four through the “PROCESS” macro was used for
the mediation analysis (Hayes, 2013) in SPSS with
bias-corrected 95% confidence intervals and boot-
strapping will allow us to calculate the following
pathways: Figure 2.

Model four tests the model with physical activity
as a mediator, Through the model four we will test
the following pathways: 1) Green space exposure -
physical activity = PDI, 2) Green space exposure -
physical activity - well-being index, 3) Green space
exposure = physical BFPI.

Figure 2. Conceptual and statistical model. GSE=Green Space Exposure; PhA=Physical Activity; PDI=Psychological Distress Index;
BFPI=Body Fat Percentage Index, WBI=Well-being index. Source: adapted from Hayes, 2013. .
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3 Results

The analysis of the socio-demographic characteris-
tics revealed that the mean age of the respondents
was 33.09 £ 10.976 as indicated in Table 1. It is clear
that the population sample was young, with 58.4%
of participants between the ages of 16 and 31;
28.4% between the ages of 32 and 45; and 7.5% be-
tween the ages of 46 and 54, and 5.7 % over 55 years
old, including 69.2% of women and 30.8% of men.
The vast majority of the participants in the survey
are women (69%) showing again that women are
more active in completing questionnaires in online
platforms.

The mean BFPI for men over the age of 55 is 25.5%,
24.4% for men between the ages of 46 and 54, 18.6%
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for men between the ages of 32 and 45, and 13.3%
for men between the ages of 16 and 31. This show
that men, regardless age, their BFPI is considered ac-
ceptable to essential fat. On the other hand, wom-
en’s BFPI is noted to be 34% over the age of 55, 32%
between the ages of 46 and 54, 24.6% between the
ages of 32 and 45, and 20.6% between the ages of 16
and 31. These results shows that older women and
women in mid-age have a higher body fat percent-
age and considered obese. On the contrary, younger
women seems to be healthier referring to lower lev-
els of body fat percentage.

It is noteworthy to observe that respondents gave
the quality of urban green space a low rating when
discussing the visit’s perceived benefit according to
the scale and items used in the analysis. Approxi-
mately 86.4% of respondents said they were nei-

Table 2. Sociodemographic, green exposure and health-related variables (N: 493).

Sociodemographic variables Frequencyin N/% Health-related variables

Frequency in N/%

Gender BFPI

Female 341 (69.2) 0-13 42 (8.6)
Male 152 (30.8) 14-20 203 (41.4)
Age group 33.09 +10.976 21-24 114 (23.3)
16-31 288 (58.4) 25-31 97 (19.8)
32-45 140 (28.4) +32 34 (6.9)
46-54 37(7.5) PDI

>55 28 (5.7) Likely to be well (10 — 19) 179 (36.5)
Marital status Likely to have a mild disorder (20 -24) 36 (27.5)
Married 168 (34.1) Likely to have a moderate disorder (25 —-29) 69 (13.9)
Single 272 (55.2) Likely to have a severe disorder (30 — 50) 109 (22.1)
Other 53(10.7) Well-being index

Education level Good well-being WHO-5 <50 270 (54.8)
Primary school 2(0.4) Poor well-being WHO-5 >50 223 (45.2)
High school 13 (2.6) Green exposure

Following university studies 105 (21.3) Time spent in the Tirana park (in minutes)

University (completed) 373 (75.7) 0-30 33(9.3)
Job status 31-60 188 (53.1)
Unemployed 30(6.1) 61-90 51(14.4)
Employed 398 (80.7) 91-120 60 (16.9)
Students 59 (12.0) 121-180 16 (4.5)
Other 6(1.2) >181 6(1.7)
Household income Physical activity (in minutes)

<200 USD 11 (2.2) 0-30 137 (27.5)
201 - 600 USD 67 (13.6) 31-60 83 (16.9)
601 - 1000 USD 102 (20.7) 61-90 89 (18.1)
1001 - 1400 USD 74 (15.0) 91-120 56 (11.4)
1401 - 1800 USD 31(6.3) 150 56 (11.4)
<1801 USD 82 (16.6) >150 72 (14.7)

| do not prefer to answer 126 (25.6)

GSE-Green Space Exposure; BFPI-Body Fat Percentage; WBI-Well-being Index; PDI-Psychological Distress Index. Source: Author’s elaboration.
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ther satisfied with their visit nor felt a part of nature
(86.9%). They reported to be feeling insecure, the
area being prone to vandalism, and the lack of ade-
guate facilities.

Furthermore, nearly half of the participants (45.2%)
reported poor well-being in our study. It also demon-
strates that the majority of respondents are likely to
have a psychological disorder. According to our find-
ings, 36.5% are likely to be healthy, 27.5% to have a
mild disorder, 22.1 % to have a severe disorder, and
13.9% to have a moderate disorder. In terms of the
amount of time spent engaging in physical activity in
green spaces during the visit, the results show that
almost all respondents spent more than 30 minutes
exercising in green spaces.

The analysis reveals a significant total effect of green
space exposure on BFPI (a3 =.364;t=2.263; p=.02).
This means that, in general, an individuals’ exposure
to green space is positively associated with their
body fat percentage index. The direct effect of green
space on BFPI is significant even without considering
the mediating role of physical activity (effect = .344;
t = 2.117; p = .03). This means that space exposure
influences BFPI independently of physical activity
levels. The model also shows an indirect effect of
green space exposure on BFPI through physical ac-
tivity, although this effect is smaller (effect = .019).
This suggests that part of the green space effect on
BFPI is mediated by physical activity, but this path-
way contributes less to the overall effect than the di-
rect effect of green space exposure. The direct effect
of green spaces on BFPI is greater than the indirect
effect through physical activity. This suggests that al-
though physical activity plays a role in the relation-
ship between green spaces and BFPI, green spaces
themselves have a greater direct effect on BFPI. The
positive value of the relationship between green
space exposure and BFPI (=.36) might initially be
counterintuitive, as we expect green space exposure
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to lead to lower BFPI due to increased opportunities
for physical activity. However, this finding suggests
that other factors associated with green space expo-
sure may be involved. Individuals with a higher BFPI
may spend more time in green spaces for reasons
unrelated to physical activity, such as relaxation or
socialisation, which are not captured by the physi-
cal activity mediator. These findings highlight the
complexity of the relationship between green space
exposure and physical health outcomes. While it
is generally assumed that green spaces promote
health by encouraging physical activity, the direct
relationship with the BFPI suggests that the benefits
of green spaces may involve other mechanisms, or
that the relationship may be influenced by other var-
iables not included in this analysis, such as dietary
habits, mental health or socio-economic factors. The
computation of gender and age as covariates in the
mediation model, show a significant effect of the
gender (Effect=-6.784, F (value) = -16.120, p (val-
ue)= .000) and age Effect=4.581, F(value)= 20.361,
p(value)=.000 (see Table 7 for BFPI sample compari-
son).Green exposure is related to lower BFPl in men,
while its effects decrease with increasing age.

The overall effect of green space exposure on the
Psychological Distress Index (PDI) is statistically sig-
nificant, with a coefficient (a2) of 0.068, a t-value
of 2.417, and a p-value of 0.01. This indicates that,
overall, increased exposure to green space is asso-
ciated with improvements in the PDI, suggesting
less psychological distress among participants. How-
ever, the direct effect of green space exposure on
PDI, excluding the mediating role of physical activity,
also shows a positive effect with a coefficient (a2) of
0.058, a t-value of 2.056 and a p-value of 0.04 (see
Table 4). This confirms that the positive relationship
between exposure to green spaces and lower levels
of psychological distress remains significant even
when physical activity is not taken into account as a

Table 3. Sociodemographic, green exposure and health-related variables (N: 493).

Hypotheses to be tested Causal relationship

Pathways

Results

H1:1 BFPI is negatively associated ~ Green Space Exposure—>
with green exposure BFPI

H1:2 BFPI is negatively associated  Green Space Exposure -
with green exposure through the  Physical Activity = BFPI
mediation of physical activity

The direct effect of green
space exposure on BFPl = a3

The indirect effect of green
space exposure through
physical activity =ald31

R=0.10;F(value)=5.120

p(value)=0.02, a3 =.36
R=0.10;F(value)=2.879; p(value)=0.02

a3 =.364; t (value) = 2.263; p (value) = .02

BFPI- Body Fat Percentage; PDI- Psychological Distress Index. Source: Author’s elaboration.
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Table 4. Green spaces exposure and mental health outcomes pathways H2.

Hypotheses to be tested Causal relationship

Pathways Results

H2.1:Psychological distress PDI is positively
associated with green space exposure

H2.2: The well-being index is positively
associated with green space exposure

H2:4 Well-being index is positively
associated with green exposure through
the mediation of physical activity

Being Index
Green Space Exposure -

Index

Green Space Exposure = PDI

Green Space Exposure - Well-

Physical Activity - Well-Being

R=0.23;F(value)=7.008
p(value)=0.01, a2 =.068
R=0.14;F(value)=9.024
p(value)=0.003, a3 =.36
R=0.20;F(value)= 16.652
p(value)=.0001

The direct effect of green space
exposure on PDI=a2

The total effect of green space
exposure on well-being index = ¢’

The indirect effect of green space
exposure in well-being index
through physical activity = ¢’

BFPI- Body Fat Percentage; PDI- Psychological Distress Index. Source: Author’s elaboration.

mediator. The indirect effect of green space exposure
on PDI through physical activity is quantified with a
coefficient (a2) of 0.010. This value, compared to the
direct effect, suggests that although physical activity
mediates the relationship between green space ex-
posure and psychological distress, its role is less pro-
nounced than the direct relationship. Furthermore,
the indirect effect of physical activity in mediating
the relationship between green space exposure and
the Psychological Distress Index (PDI) is smaller than
its role in mediating the relationship between green
space exposure and the Body Fat Percentage Index
(BFPI). This implies that although physical activity
is a positive mediator in both cases, its mediating
effect is stronger in the context of physical health
(BFPI) than mental health (PDI).

The overall effect of exposure to green space on
well-being, combining both direct and indirect ef-
fects, shows that the overall effect, before account-
ing for physical activity as a mediator, is -2.144,
with a significant t-value of -3.884 and a p-value of
0.0001. This indicates a strong negative relationship,
suggesting that greater exposure to green space is
associated with improved well-being. The direct ef-
fect before considering physical activity as a media-
toris-2.132, with a t-value of -3.858 and a p-value of
0.000. This is very close to the total effect, indicating
that most of the effect of green space on well-be-
ing is direct. The total effect with physical activity as
a mediator is -2.251, with a t-value of -4.080 and a
p-value of 0.000. The direct effect with physical ac-
tivity as a mediator is -2.093, with a t-value of -3.762
and a p-value of 0.000. This is slightly lower than
the direct effect before taking physical activity into
account, suggesting that a small part of the effect
of green space on well-being is through the media-
tion of physical activity. The indirect effect through
physical activity is therefore -.157. This suggests that

physical activity accounts for some of the positive
effects of green spaces on well-being, but is not the
sole mediator. The small differences between the to-
tal and direct effects, both before and after account-
ing for physical activity, highlight the complex rela-
tionship between exposure to green space, physical
activity and well-being.

In summary, comparing the total effects before and
after considering physical activity as a mediator
shows a slight increase in the total effect size (-2.144
to -2.251), indicating that physical activity enhanc-
es the overall positive impact of green spaces on
well-being. The direct benefits are likely to arise
from the intrinsic value of exposure to nature, while
the indirect benefits are partly due to the promotion
of physical activity. This dual pathway highlights the
multifaceted value of green spaces in urban plan-
ning and public health strategies, emphasizing their
role in improving physical and mental health.

To determine where the effect of green space is
greater - whether on the Body Fat Percentage Index
(BFPI), the Psychological Distress Index (PDI) or the
Well-being Index - we compared the magnitude of
the effects reported for each outcome. The direct ef-
fects of green space on BFPI (.344) and PDI (0.058)
are significant, but the nature and implications of
these effects differ. The effect on BFPI is positive,
suggesting an increase in BFPI with exposure to
green space, whereas the effect on PDI is negative,
suggesting a reduction in psychological distress with
more exposure to green space. The effects on the
well-being index show strong negative associations,
indicating a substantial improvement in well-being
with increased exposure to green space. The mag-
nitude of these effects (-2.144 to -2.251) suggests a
significant impact of green spaces on overall well-be-

ing.
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Table 5. Analysis of variance between health outcomes and demographics.

Variables BMI PDI WELL-BEING INDEX BFPI
Demographic variables
Gender F (value)=66.666*** F (value)=4.509** ns F (value)= 113.937***

Age F (value)= 3.467***
Income ns ns
Education F (value)= 7.036***

F (value)= 2.352%**

F (value)= 6.383** ns

F (value)= 1.693** F(value)= 7.605***
ns F(value)= 3.189***
F (value)= 18.167***

p<0.10* significant at p<0.05; ** significant at p<0.01; ***, not significant=ns.

Across all outcomes, the direct effects of green
space exposure are more significant than the indi-
rect effects mediated by physical activity. Although
physical activity makes a positive contribution, its
mediating role is less significant than the direct in-
fluences of green spaces. This suggests that the
benefits of green spaces go beyond simply promot-
ing physical activity. The findings suggest that the
presence of green spaces, rather than the physical
activities they facilitate, is a significant contributor
to health and well-being. Urban planning and nat-
ural resource management should prioritise the in-
clusion and maintenance of green spaces for their
inherent value.

However, it is important to note that these effects
are measured in different units and contexts, so a
direct numerical comparison may not fully represent
the relative importance or impact of these different
outcomes. Nonetheless, we can make some gener-
al observations based on the statistical significance
and implications of the findings.

The results of this study highlight the nuances of
the relationship between demographics and health
outcomes, with a particular focus on the Body Fat
Percentage Index (BFPI), the Psychological Distress
Index (PDI) and the Well-being Index. Data on edu-
cation show that educational attainment is inversely
correlated with the BFPI, with individuals with low-
er levels of education having a higher average BFPI
(25.7) than those with higher levels of education
(17). Conversely, higher education is associated with
higher PDI scores, with more educated respondents
averaging a PDI of 25.5, suggesting higher levels of
psychological distress, possibly due to stress asso-
ciated with higher life expectations, compared to
their less educated counterparts (17). With regard
to gender, the latter significantly influences the BFPI
and the PDI, but not the well-being index. Women
have a higher BFPI (mean=23) than men (mean=17).

However, men have a higher body mass index, in-
dicating differences in body composition and health
outcomes between the sexes. Women also report
higher levels of psychological distress (PDI mean=23)
than men (PDI mean=21), but no significant gender
differences were found in the well-being index. As
people age, there is an observed increase in the BFPI
and a decrease in well-being, along with an increase
in the PDI. This suggests that older age groups may
face greater physical health challenges and experi-
ence a decline in overall well-being and increased
psychological distress. Finally, income level shows
a direct relationship with the well-being index. Re-
spondents in the lower income bracket (USD 100 to
USD 800) report lower well-being scores (below 50),
while those in the highest income bracket report
significantly higher well-being scores (mean=63),
highlighting the impact of socioeconomic status on
health and happiness.

4 Discussion

The significant direct effects of green space expo-
sure on the Body Fat Percentage Index (BFPI), the
Psychological Distress Index (PDI) and the well-being
Index, together with the relatively smaller mediat-
ing role of physical activity, offer insightful implica-
tions for the design and prioritisation of urban green
spaces. The differential impact on health outcomes
suggests a complex relationship that is not only me-
diated by physical activity, but also offers clear ben-
efits by reducing psychological distress (as indicated
by PDI scores) and significantly improving overall
well-being. This dichotomy highlights the multifacet-
ed role of green spaces in public health, requiring a
broad lens that goes beyond physical health metrics
to include mental health and subjective well-being.
The findings also confirm the intrinsic value of green
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spaces in improving well-being and reducing psycho-
logical distress, regardless of the physical activities
they may promote. This suggests that the mere pres-
ence of green spaces, possibly through their aesthet-
ic, restorative and stress-reducing properties, plays a
critical role in promoting health. The significant di-
rect effects of green spaces on well-being and PDI,
compared with the more complex relationship with
BFPI, highlights the importance of designing urban
green spaces that cater for a wide range of uses and
user groups. This includes creating spaces that not
only encourage physical activity, but also promote
mental health through peaceful and restorative en-
vironments. While physical activity is a well-docu-
mented benefit of green spaces, this analysis high-
lights the need to consider additional mechanisms
through which green spaces contribute to health.
These could include social cohesion, environmental
factors such as improved air quality, and the psy-
chological effects such as stress reduction. Future
research should explore these pathways in detail to
fully understand the health benefits of green spaces.
The different effects observed for different health
outcomes suggest that individual and contextual
factors, such as socio-demographic characteristics
and the urban environment, may influence how ex-
posure to green space affects health.

Analysis of the effect of demographics on the Body
Fat Percentage Index (BFPI), the Psychological Dis-
tress Index (PDI) and the well-being Index reveals
interesting findings. Education level has a significant
effect on the BFPI and PDI, but not on the well-be-
ing index. Individuals with lower levels of education
tend to have a higher BFPI, suggesting a possible link
between educational attainment and physical health
practices. In contrast, higher levels of education cor-
relates with a higher PDI, suggesting that individu-
als with more education might experience greater
mental health challenges, possibly due to increased
stress. There are also notable gender differences,
with women having a higher BFPI and PDI than men,
suggesting gender-specific health and psychological
trends. In the present study, age is another factor
associated with increased body fat and worsen-
ing psychological well-being with age. Income level
shows a clear association with the well-being index,
with higher income levels reporting better well-be-
ing, highlighting the socio-economic factors that

Landscape Online 99 (2024) 1126 | Page 10

contribute to overall health and happiness. These
findings highlight the complex interplay between
demographics and health outcomes and suggest the
need for targeted health interventions that take into
account education, gender, age and socioeconomic
status to improve physical and mental health out-
comes. Also, the time exposed to green space and
physical activity influences the results. According to
WHO, 150 minutes of physical activity is required to
have better health outcomes, and studies also show
that spending at least 120 minutes a week in na-
ture is associated with good health and well-being
(White et al., 2019). In the present research, 31% of
respondents spent 120 minutes in the urban park,
and 31% exercised 150 minutes weekly, spending
less of the required time in nature and making less
physical activity required to be healthy.

The study’s confirmation of the initial hypothesis
that exposure to green space is positively associated
with improved well-being underscores its methodo-
logical strength. This significant finding is in line with
the existing literature and adds valuable empirical
evidence to the urban planning and public health
discourse. The robust statistical analysis demon-
strating the direct and indirect effects of green spac-
es on various health indices provides a nuanced un-
derstanding of these relationships and contributes
to a deeper understanding of the multiple benefits
of green spaces. However, the reliance on a young-
er highly educated sample, predominantly female
group of online respondents introduces a limitation
to the generalisability of the study. The demograph-
ic bias towards younger individuals and women may
reflect internet usage patterns and the propensi-
ty of women to participate in online surveys. This
limitation suggests caution when extrapolating the
findings to the wider population, particularly old-
er adults who may have different experiences and
benefits from exposure to green space. Also, the ex-
clusion of dietary patterns from the analysis, based
on the assumption of a healthy Mediterranean diet
among the Albanian population, overlooks the po-
tential confounding or mediating role of diet in the
relationship between green space exposure and
health outcomes. Given the sedentary nature of the
study population, the inclusion of dietary habits may
provide a more complete understanding of the life-
style factors contributing to the observed health ef-
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fects. In addition, the relatively low level of variance
explained in the study indicates the complexity of
the relationship between green space exposure and
health outcomes and suggests the need to explore
additional variables. In particular, understanding
how different types of green spaces affect the five
human senses could provide insights into the mech-
anisms by which green spaces exert their health
benefits. This consideration is crucial for designing
green spaces that maximise health and well-being
outcomes. Expanding the study to include a wider
range of demographic groups and exploring other
factors such as lifestyle and technology use could
improve understanding of the impact of green space
exposure on health. This broader approach would
allow a more detailed examination of how different
aspects of green spaces interact with individual and
societal factors to influence health outcomes.

The territorial reform undertaken by Albania in
2015, merging urban and rural areas into larger ad-
ministrative units, presents a unique opportunity for
enhancing green space exposure among the popula-
tion. This reform provides an opportunity to rethink
urban planning, prioritizing greening strategies that
have not traditionally been central to political agen-
das, especially in low- and middle-income countries
(LMICs). The integration of green spaces into urban
and rural planning offers numerous health, social,
and environmental benefits, highlighting the need
for targeted research and policy initiatives in these
regions. However, realizing these benefits requires
concerted efforts from researchers, policymakers,
and the public to prioritize greening strategies. Fu-
ture studies should aim to fill the existing knowledge
gaps, offering evidence-based recommendations
for incorporating green spaces into urban planning,
with a specific focus on enhancing access, quality,
and public awareness in LMIC contexts.

5 Conclusion

In conclusion, the comprehensive analysis of the
impact of green space exposure on well-being, the
Body Fat Percentage Index (BFPI), and the Psycho-
logical Distress Index (PDI) offers significant insights
into the multifaceted benefits of green spaces
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on public health in an urban setting. The findings
demonstrate the importance of direct access to
green spaces for improving physical and psycholog-
ical well-being, beyond the benefits associated with
physical activity alone. This research highlights the
intrinsic value of green spaces in urban planning and
public health strategies, emphasizing their role not
only in enhancing physical and mental health but
also in fostering social cohesion and environmental
sustainability.

The methodological strengths of the study, including
its confirmation of the hypothesis that green space
exposure is positively associated with improved
well-being, contribute valuable empirical evidence
to the existing body of literature. However, the
study’s limitations, such as the demographic skew
of the sample and the exclusion of dietary patterns,
underscore the need for further research. Future
studies should aim to address these limitations by
incorporating a more diverse sample and exploring
additional variables, such as dietary habits and the
qualitative aspects of green space exposure, to pro-
vide a more comprehensive understanding of the
health benefits of green spaces.

The results obtained provide an opportunity to pri-
oritize green strategies in urban planning, especially
in low- and middle-income countries (LMICs) such as
Albania, where these considerations are often over-
looked. The study’s implications for LMICs highlight
the need for targeted research and policy initiatives
that recognize the health, social, and environmental
benefits of green spaces. Addressing socioeconomic
disparities and raising public awareness about the
positive impacts of green space exposure are crucial
steps toward promoting healthier lifestyles and fos-
tering sustainable urban development.
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