~ Co-funded by the

Erasmus+ Programme
of the European Union

ERASMUS + BIG COLLABORATIVE
PARTNERSHIP

“FIT-OLD"
PROJECT

Journal Paper 1

~

Yy L) LisBo | smgee
B 60O
iler! Lernegl

% . Spor Elg
Cracow University
of Techn f I" HIHWIIIMIII O MOTECRADE FUmRna

e Sl
e M ne S .2
Le® E i< o
Technische ' ':-;jj: Va aﬂt\ ‘;o u,l
Universitat < h 5
Berlin E N O e

ology

T¢ina



% o0G00 1) ussoa | s

Spor Elglleri Derned

Cracow University . - "
of Technology ‘.‘umHIFl.HL € MTRCIE bodt

Z=Mine

L8\ /A~ -1
Technische . 0 2 V/ﬁ oantl
Universitit ‘. NGO

Berlin

Journal Paperl

Preprint
This is the authors’ version before the revision

The Sitting Time of the Elderly of More than 60 Years in
European Cities: The Neighborhood, Street Network, Vehicle
Ownership, and Socioeconomic Determinants

Prof. Dr. Houshmand Masoumi,
PhD, senior researcher, http://orcid.org/0000-0003-2843-4890

Technische Universitat Berlin, Germany, Center for Technology and Society. Kaiserin-Augusta-Alle.
104, Berlin, 10623, Germany. Email: masoumi@ztg.tu-berlin.de

Department of Transport and Supply Chain Management, College of Business and Economics,
University of Johannesburg, Kingsway Campus, Cnr Kingsway and University Road, Auckland Park,
Johannesburg, South Africa

Dr. Melika Mehriar
PhD, https://orcid.org/0000-0001-7303-1316

Technische Universitat Berlin, Germany, Center for Technology and Society. Kaiserin-Augusta-Alle.
104, Berlin, 10623, Germany. Email: mehriar@ztg.tu-berlin.de

Prof. Dr. Joao Martins
Faculty of Human Kinetics, University of Lisbon, 1649-004 Lisboa, Portugal
PhD, ORCID ID: 0000-0002-2540-6678

Prof. Dr. Adilson Marques

PhD., ORCID ID: 0000-0001-9850-7771

Faculty of Human Kinetics, University of Lisbon, 1649-004 Lisboa, Portugal
ISAMB, Faculty of Medicine, University of Lisbon, 1649-004 Lisboa, Portugal

Email: amarques@fmh.ulisboa.pt

Assoc. Prof. Dr. Marija Rakovac
PhD, MD, https://orcid.org/0000-0003-0098-4938

University of Zagreb Faculty of Kinesiology, Horvacanski zavoj 15, HR-10000 Zagreb, Croatia. Email:
marija.rakovac@kif.unizg.hr

f.\/ This project has been funded by the Erasmus+ Programme of the European Union (Grant Agreement No 613171-EPP-1-2019-1-DE-SPO-
SCP. This publication [communication] reflects the views only of the author, and the Commission cannot be held responsible for any use
which may be made of the information contained therein.




@ OG00 J uisson | s

Spor Elglleri Derned

Cracow University . S
of Technology f mH FRCOLDRE 0 ANTRCHRN bobnt

#=Mine
Technische . ";'5,.'.-Vﬁgaﬂ[1
Universitat \; NGO

Berlin

Journal Paperl
Assoc. Prof. Dr. Danijel Jurakic

PhD, https://orcid.org/0000-0002-4861-4066

University of Zagreb Faculty of Kinesiology, Horvacanski zavoj 15, HR-10000 Zagreb, Croatia. Email:
danijel.jurakic@kif.unizg.hr

Assoc. Prof. Dr. Davor Sentija
PhD, MD, https://orcid.org/0009-0003-8380-197X

University of Zagreb Faculty of Kinesiology, Horvacanski zavoj 15, HR-10000 Zagreb, Croatia. Email:
davor.sentija@kif.unizg.hr

Dr. Andrzej Bahr
PhD, Coach

Cracow University of Technology, Sports and Recreation Centre, Ul. Kamienna 17, 30-001 Krakdw,
Poland, Email: andrzej.bahr@pk.edu.pl

Marta Tomczyk
M.Sc degree in Physical Education, Coach

Cracow University of Technology, Sports and Recreation Centre, Ul. Kamienna 17, 30-001 Krakdw,
Poland, Email: martatomczyk@pk.edu.pl

Wojciech Dynowski

M.Sc degree in Physical Education, Coach

Cracow University of Technology, Sports and Recreation Centre, Ul. Kamienna 17, 30-001 Krakdw,
Poland, Email: wojciech.dynowski@pk.edu.pl

Dr. Roberto Solinas

President, Phd at National Sport Academy “Vassil Levski” Sofia, Bulgaria

e-mail: president@minevaganti.org

Orcid:0009-0006-8176-0811

Dr. Maria Grazia Pirina

Vide-President, PhD Candidate at National Sport Academy "Vassil Levski" Sofia, Bulgaria
E-mail: mvngo.board@gmail.com

Orcid:0009-0003-1906-9761

Dr. Donatella Coradduzza

PhD, Department of Biomedical Sciences, University of Sassari, Viale San Pietro 43/B, 07100 Sassari,
Italy. E-mail: donatella.coradduzza0@gmail.com

f.\/ This project has been funded by the Erasmus+ Programme of the European Union (Grant Agreement No 613171-EPP-1-2019-1-DE-SPO-
SCP. This publication [communication] reflects the views only of the author, and the Commission cannot be held responsible for any use
which may be made of the information contained therein.




@ OG00 J uisson | s

@:Mine
ooy . ‘:E;TvagaYW[‘ Sper Elglleri Derned
Universitit S Spor Elglleri Derned
o eNGO Gt Lskmeatly || pp—

Berlin SR> AN of Technology

Journal Paperl
Dr. Giannangelo Boccuzzi

M. Sc. in Law; M. Deg. in Project Design

Head of Design Department, Mine Vaganti NGO, Via del Vicolo del Fiore Bianco, 13/A, 07100, Sassari,
Italy; e-mail: boccuzzi.giannangelo@gmail.com

Orchid 0000-0001-7428-3865
Birol Cagan

President of Spor Elcileri Dernegi (SPELL) and Teacher of English language at Malatya Erman Ilicak
Science High School. Yakinca Mh. Kenan Isik Cad. No: 14 Yesilyurt/Malatya, Turkiye. Email:
birolcagan@hotmail.com

Ahmet Dalci

physical education teacher at Inénii Univierstiy Hayriye Basdemir Middle school. Uziimlii, inénii Unv.,
44000 Malatya Merkez/Malatya, Turkiye. Email: dalciahmet@gmail.com

Athanasios Papageorgiou

M.Sc., President of E.G.V.E., Northern Greece Physical Education Teachers’ Association (EGVE).
Proxenou Koromila 51, Thessaloniki, 546 22, Greece. Email: apapageorl@gmail.com

Soultana Smaga

M.Sc., Vice President of E.G.V.E. Northern Greece Physical Education Teachers’ Association (EGVE).
Proxenou Koromila 51, Thessaloniki, 546 22, Greece. Email: soultanela@yahoo.gr

Georgios Parisopoulos

M.Sc., General Secretary of E.G.V.E. Northern Greece Physical Education Teachers’ Association
(EGVE). Proxenou Koromila 51, Thessaloniki, 546 22, Greece. Email: gipariso@outlook.com

Georgios Patsakas

M.Sc., Special Secretary of E.G.V.E. Northern Greece Physical Education Teachers’ Association
(EGVE). Proxenou Koromila 51, Thessaloniki, 546 22, Greece. Email: geopat67@gmail.com

Ioannis Meimaridis

M.Sc., Member of the Board of Directors of E.G.V.E. Northern Greece Physical Education Teachers’
Association (EGVE). Proxenou Koromila 51, Thessaloniki, 546 22, Greece. Email:
ihmeima@gmail.com

f.\/ This project has been funded by the Erasmus+ Programme of the European Union (Grant Agreement No 613171-EPP-1-2019-1-DE-SPO-
SCP. This publication [communication] reflects the views only of the author, and the Commission cannot be held responsible for any use
which may be made of the information contained therein.




W - e
2 eoreop Ut

Spor Elglleri Derned

',':"r’-'M.'\\C
R
Technische . ‘C.i .-'Vﬁgaqu
chnisch & Vag Sy
Universitat aNGO Cracow University ||| F—

Berlin SR> R of Technology

Journal Paperl

Abstract

There are inadequate studies on the correlations between the sitting times of the elderly and the
subjective and objective land use and neighborhood around their homes, especially the street
network. Thus, the objective of this paper is to clarify these connections in six European countries
of Grandola, Portugal; Sassari, Italy; Thessaloniki, Greece; Krakow, Poland; Zagreb, Croatia; and
Malatya, Turkey. The present paper answers the following questions: (1) how correlated are
perceived land use and vehicle ownership with the sitting times of the elderly in European countries?
(2) are the sitting times of the elderly in European countries significantly different? And (3) are the
sitting times of the elderly significantly different across personal and health classes? The primary
data used in this study include 1018 subjects (394 males and 624 females with ages between 60
and 96 years), collected by a survey instrument including the "International Physical Activity
Questionnaire" and the "Assessing Levels of Physical Activity and Fitness at Population Level" project
questionnaire, as well as some variables about personal, household, and socioeconomic factors.
Statistical methods like multivariate Ordinary Least Squares modeling, Kruskal-Wallis test of
independence, T-test, and Multinomial Logit Regression were applied to answer the questions. The
results show that the perceptions of the elderly of more than 60 years about the neighborhood
surrounding their home place, as well as their accessibility, perceived walking and biking facilities,
and availability of car and bike are among the significant correlates of sitting times. Moreover, the
sitting times of the respondents in Italy and Greece are significantly more than the counterparts in
other countries. Finally, there are significant differences among the sitting times of the elderly across
the levels of hampering in daily activities, work status, education level, and marital status, but there
is no significant difference between the sitting times of elderly men and women. These results
particularly emphasize on the effectiveness of urban design and a human-oriented built environment
on the sitting behavior of the elderly in the European context.

Keywords: Sitting time; urban transportation; travel behavior; physical activity; street
network; land use.

1. Introduction

Several studies show an association between total daily sitting time and the risk of all-cause mortality
(Chau et al. 2013). According to Benatti and Ried-Larsen (2015), the significant impact of sedentary
behavior on the increased risk of all-cause mortality among adults is evident. The relationship
between SB, mortality, and cardiovascular disease is not always clear (Stamatakis et al. 2019).
Although the association between total daily sitting time and the risk of all-cause mortality is unclear,
higher levels of total daily sitting time are correlated with an increased risk of cardiovascular disease
and diabetes (Bailey et al. 2019).

Several studies have assessed the associations between sociodemographic factors and sitting time
(Staiano et al. 2014; Engberg et al. 2017). Engberg et al. (2017) indicated that age, education level,
and sex are correlated with sedentary behavior. Older, highly educated men are more physically
active than others. Another study on the socioeconomic correlates of physical activity and prolonged
sitting time among Latin American countries showed that age and sex are two significant correlates
of sitting time in Latin America. However, the current pattern of sitting time in Latin America is
closely connected to urban development characterized by social inequalities (Luis de Moraes Ferrari
et al. 2019). Gender was reported as a significant correlate of sitting time in South American cities,
with girls being less physically active than boys in South American adolescents (Araujo et al. 2022).
(Burton et al. 2012) argued that women, smokers, and those not working full-time spent more time
sitting during leisure time.

f.\/ This project has been funded by the Erasmus+ Programme of the European Union (Grant Agreement No 613171-EPP-1-2019-1-DE-SPO-
SCP. This publication [communication] reflects the views only of the author, and the Commission cannot be held responsible for any use
which may be made of the information contained therein.




aaMine & g @ oo U sBon | s
Technische . ":';:.‘rV{%QaYTU " Oy, S‘ P @\IT/CLJ
Universitat ‘; NGO "X N Spor Elgileri Derned

Berlin g Cracow University i ||| P ——

of Technology

Journal Paperl
Wallmann-Sperlich et al. (2013) assessed the socioeconomic and environmental correlates of sitting
time in Germany. According to that research, men spent more time sitting than women in Germany.
Additionally, educational level and higher neighborhood safety were positively associated with sitting
time in Germany. At the same time income was not a significantly correlated with prolonged sitting
time in both genders. In another study conducted by Wallmann-Sperlich et al. (2014) in Germany,
correlates of sitting time in the workplace were studied. Highly educated men and women, as well
as young women, were identified as the most at-risk groups regarding prolonged sitting time in the
workplace in Germany. The hierarchy of sociodemographic correlates of sitting time in 28 European
countries was studied by (Lakerveld et al. 2017). The results of that study showed that European
adults with higher socioeconomic status are more likely to spend more time in sedentary behavior.
Additionally, living in large cities is one of the positively significant correlates of prolonged sitting
time in Europe. However, while gender is an important correlate for sitting time, the findings of that
study do not confirm a clear pattern in all European countries.
Although several studies confirm age as an important factor in prolonged sitting time (Peeters et al.
2013; Park et al. 2018; Pavey et al. 2015), the evidence in older adults is limited. The impacts of
sedentary behavior on the physical and mental health of children and adolescents have been studied
extensively (Hoare et al. 2016; Saunders et al. 2013), but there is a shortage of research on the
correlates of sitting time in elderly people.
A growing body of research indicates that sedentary behavior increases the risk of obesity,
cardiovascular diseases, and diabetes (Thorp et al. 2011; Peeters et al. 2013). Mummery et al.
(2005) studied the relationship between occupational sitting time and obesity among Australian
workers. According to that study, occupational sitting time was correlated with obesity in men who
worked full-time. Another investigation examined the correlation between occupational sitting time
and mental health in Tasmania, Australia. The findings of that study confirmed the association
between occupational sitting time and intermediate levels of physiological problems. In particular,
women reported high physiological distress associated with longer work sitting (Kilpatrick et al.
2013). Moreover, the impact of workplace design on prolonged occupational sitting time was
examined and confirmed in Japan (Koohsari et al. 2022).
In addition to the socioeconomic correlates of sitting time, the built environment characteristics of
residential areas impact people’s motivation to engage in active mobility or reduce sedentary
lifestyles. However, social and environmental characteristics’ impacts can vary among age and
gender groups or contexts. Andrade Neto et al. (2014) analyzed the association between sedentary
lifestyle and living in rural or urban areas among schoolchildren in Brazil. According to the findings
of that study, schoolchildren who lived in rural areas were more active and spent less time on
sedentary behaviors than children in urban areas in Brazil. Environmental characteristics are
important variables when analyzing PA and sedentary behavior because the practice of PA depends
on suitable environmental conditions (Loucaides et al. 2004). Changes in environmental conditions
may lead to changes in people's behavior towards more or less active lifestyles (Bauman et al. 2012).
The expansion of urban areas is related to a decreased level of PA (Andrade Neto et al., 2014).
Sprawled urban forms with less street connectivity and longer streets are associated with low levels
of active mobility and increased sedentary behavior, such as driving cars (Mehriar et al. 2021;
Mehriar et al. 2020). Machado-Rodrigues et al. (2014) examined physical inactivity and sedentary
behavior among adolescents aged 13 to 16 years in urban and rural areas in Portugal. Urban
adolescents of both sexes were more active than rural adolescents. This finding is contrary to the
findings of (Andrade Neto et al., 2014). However, urban females were significantly less active than
rural areas in Portugal. The findings of a study confirmed that lower walkability (PA) was significantly
associated with a higher rate of spending time in cars. Additionally, prolonged sitting time in cars
during leisure time was correlated with lower residential area, lower intersection density, and lower
net retail ratio in Adelaide, Australia (Koohsari et al. 2014). Urbanization and the characteristics of
urban form are highlighted as factors that influence PA, sedentary behavior, weight status, and
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physical and mental health in youth (Springer et al. 2006; Ismailov and Leatherdale 2010; Albarwani
et al. 2009). However, there are fewer or no studies among elderly people.
A study examined the impacts of objective urban form characteristics on sitting time and non-
motorized transportation modes among the elderly in Hong Kong. The results of that study illustrated
that neighborhood attributes such as street lighting, public toilets, benches, and public transportation
stations could potentially encourage older people to walk and stroll around residential areas,
reducing sitting time and associated negative health outcomes in the elderly (Barnett et al. 2015).
Another study on the relationship between objectively assessed neighborhood environmental
attributes, socioeconomic features, and sedentary time among older people in Hong Kong indicated
that socioeconomic factors, including age, gender, education level, and car ownership, have
significant correlations with PA and sedentary time among the elderly in Hong Kong. Therefore,
socioeconomic factors, rather than physical capacity and health status, should be considered when
designing or planning activity-friendly environments for Chinese elderly in cities (Cerin et al. 2016).
Additionally, (Cerin et al. 2013) discussed that accessibility to parks, low pollution neighborhoods,
and recreational facilities was positively associated with walking and reducing sitting time among
elderly residents.
Although socioeconomic and environmental correlates of sedentary behavior have been well studied,
there is no clear understanding of the perceived environmental correlates of sitting time among
elderly residents. There is a strong body of research and evidence regarding correlates of sitting
time among children and adolescents, while elderly adults with different physical capabilities and
attitudes follow different lifestyles. Considering the strong association between sitting time and
mortality (Lee et al. 2012; Dunstan et al. 2011; Warren et al. 2010), there is a real need to assess
land use structure and environmental features that encourage PA and reduce sedentary behavior
for different socioeconomic groups, particularly older people. The evidence from land use structures
and built environment characteristics on PA and sitting time could provide a clearer picture of the
impacts of indoor environments on sedentary behavior for medical, public health, sports, and
exercise policymakers and scientists.
The current paper contributes to the literature by assessing the association between perceived built
environment characteristics and older people in six European countries, including Greece, Italy,
Croatia, Poland, Turkey, and Portugal. In addition to socioeconomic factors such as age group,
cultural differences in different contexts are an important factor regarding behavior studies. Most of
the evidence on sedentary behavior and active lifestyle comes from Western and high-income
countries, while sedentary behavior among adults in Southern and Eastern European countries has
been less studied. This paper aims to fill the knowledge gap in sitting time and sedentary behavior
between high-income and low-income countries in Europe. Therefore, the main aim of this paper is
to determine the environmental and socioeconomic correlates of sitting time among the elderly in
six European countries. Another objective of the current paper is to compare sitting time among
countries and between different health classes.
For reaching the objectives, this paper consists of five main parts. 1. Introduction: The introduction
provides an overview of the paper and reviews the existing literature on sedentary behavior,
identifying knowledge gaps and highlighting the contributions of the current study; 2. Methodology:
The methodology section describes the research analysis approach used to answer the research
questions. It includes details on the data sources, variables, and research questions; 3. Findings:
This section presents the key findings of the study, summarizing the results related to the
environmental and socioeconomic correlates of sitting time among elderly residents in the six
European countries; 4. Discussion: The discussion section provides a comprehensive analysis and
interpretation of the findings. It compares the results of this study with other relevant studies to
gain a better understanding of the environmental and socioeconomic factors influencing sitting time
among elderly residents, and finally 5. Conclusion: The conclusion section summarizes the main
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findings. It highlights the significance of the study and suggests potential directions for future
research in this area.

2. Methodology

2.1. Research questions and hypothesis
The present paper attempts to answer the following research questions: (1) how correlated are
perceived land use and vehicle ownership with the sitting times of the elderly in European countries?
(2) are the sitting times of the elderly in European countries significantly different? And finally, (3)
are the sitting times of the elderly significantly different across personal and health classes? The
hypotheses of this study are as follows: (1) perceived neighborhood attributes, objective street
network factors, i.e. street connectivity, and finally vehicle ownership significantly determine the
sitting times of the elderly in European cities, (2) the sitting times of the elderly in European countries
are significantly different, and (3) the sitting times vary among different levels of household and
socioeconomic variables including hampering in daily activity, work status, education level, and
marital status, and gender.

2.2, Data and variables
The data used in this study were gathered in the fall of 2021 as part of the "Interventions in the
Elderly's Mobility Modes for Promotion of their PA and Fitness" (Fit-Old) project, which was funded
by the European Commission. The data collection focused on individuals aged over 60 years in six
European countries: Portugal (Grandola), Italy (Sassari), Greece (Thessaloniki), Poland (Krakow),
Croatia (Zagreb), and Turkey (Malatya). The data collection consisted of two main phases: baseline
and follow-up. The data utilized in this paper specifically pertains to the baseline data collection
conducted before the intervention.
The overall sample for this study included 1018 respondents from the six countries. The dataset was
compiled by gathering information from questionnaires, calculating street network variables using
ArcMap 10.4, and measuring fitness status through accelerometer data. The questionnaire covered
various aspects, including socioeconomic features, travel habits, PA, and neighborhood environment.
Data on PA and neighborhood environment were collected using questions from the "International
Physical Activity Questionnaire" (IPAQ) and the "Assessing Levels of Physical Activity and Fitness at
Population Level" (ALPHA) questionnaire.
Table 1 presents all the variables used in this paper, their quantification and coding methods in
SPSS, and the variable types. Street network variables such as street length density, link density,
intersection density, and link-node ratio were calculated using ArcMap 10.4. In the data collection
process, respondents were asked about the nearest intersection to their home during face-to-face
interviews, ensuring the privacy of participants by considering the nearest intersection instead of
exact addresses. A 600-meter catchment area was then developed around each point in the GIS
based on the street network. Street length density, link density, intersection density, and link-node
ratio were computed for each catchment area to obtain disaggregated street network variables with
higher accuracy compared to aggregated data.
Variables related to the perceived neighborhood were extracted from the questionnaire based on
ALPHA questions, while sitting time was obtained from the IPAQ section of the questionnaire. Table
1 provides a comprehensive overview of these variables and their respective quantification methods.
Table 2 shows the descriptive statistics of the continuous variables used in the study. The categorical
and binary variables used in this study as well as their frequencies have been summarized in the
appendix.

Tablel. Variables in paper including quantification methods and recoding approach.

Original

Variabl Quantification Method Recoding

Variable

f.\/ This project has been funded by the Erasmus+ Programme of the European Union (Grant Agreement No 613171-EPP-1-2019-1-DE-SPO-
SCP. This publication [communication] reflects the views only of the author, and the Commission cannot be held responsible for any use
which may be made of the information contained therein.




UNIVERSIDADE
DE LISBOA

@ OG00 UJ uissoa

Spor Elglleri Derned

:' M Ine
Technische ' ‘. Vi a WU
Briversitht NGO Cracow University ||| F—

Berlin SE LAY, of Technology

Journal Paperl

e Type
(in the
Dataset
)
Questionnaire. Categories: 1: In paid
work;
2: Unemployed and actively looking for
Categori a job;
Work status cal 3: Permanently sick or disabled; 4: N/A
Retired;
5: Doing housework, looking after
children or other persons; 6: Others
Catedori Questionnaire. Categories:1: Up to 9
Education status caglj years; N/A
2: 10-12 years; 3: More than 12 years.
Questionnaire. Categories: 1: Single; 2:
Marital status Categori Divorced; 3: Marrled/lllvmg with my N/A
cal partner;
4: Widow.
. . - Categori | Questionnaire. Categories: 1: Yes, a lot;
Hampered in daily activity cal 2: Yes, to some extent; 3: No. N/A
Catedori Questionnaire. Categories: 1: Very
Health status caglj good; 2: Good; 3: Fair; 4: Bad; 5: Very N/A
bad.
Age Conj:snuo Questionnaire. More than 60 years old. N/A
Household size Conj;nuo Questionnaire. N/A
The _nun_1bers of years of Continuo Questionnaire. N/A
staying in the current home us
Possession of Garden Dummy sgsestlonnalre. Categories: 0: No; 1: N/A
Pos§e55|on of small sport Dummy Q.uestlonnalre. Categories: 0: No; N/A
equipment 1:Yes.
Possession of exercise . . N
equipment such as weights, Dummy guestlonnalre. Categories: 0: No; 1: N/A
. ) es.
treadmill, & stationary cycle
Access to car Dummy 8s§stlonna|re. Categories: 0: No; 1: N/A
Possession of bicycle Dummy ggfstlonnalre. Categories: 0: No; 1: N/A
Possession of dog Dummy set;lsestlonnalre. Categories: 0: No; 1: N/A
Detached houses in the Categori | Questionnaire. Categories: 1: None; 2: | 0: None/A few/Some; 1:
neighborhood cal A few; 3: Some; 4: Most; 5: All. Most/All
Semi-detached h_o Uses or Categori | Questionnaire. Categories: 1: None; 2: | 0: None/A few/Some; 1:
terraced houses in the . e .
. cal A few; 3: Some; 4: Most; 5: All. Most/All
neighborhood
Apartment buildings or blocks | Categori | Questionnaire. Categories: 1: 1-5 0: 1-20 minutes; 1: More
of flats in the neighborhood cal minutes; 2: 6-10 minutes; 3: 11-20 than 20 minutes
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minutes; 4: 21-30 minutes, 5: More
than 30 minutes.

Questionnaire. Categories: 1: 1-5

Categori | minutes; 2: 6-10 minutes; 3: 11-20 0: 1-20 minutes; 1: More
cal minutes; 4: 21-30 minutes, 5: More than 20 minutes

than 30 minutes.

The nearest local shop:
grocery shop, bakery, butcher
etc.

Questionnaire. Categories: 1: 1-5

Categori | minutes; 2: 6-10 minutes; 3: 11-20 0: 1-20 minutes; 1: More
cal minutes; 4: 21-30 minutes, 5: More than 20 minutes

than 30 minutes.

The nearest supermarket

The nearest local services Questionnaire. Categories: 1: 1-5

such as a bank, post office o Categori m!nutes; 2: 6-10 miqutes; 3:11-20 0: 1-20 mi_nutes; 1: More
! ! cal minutes; 4: 21-30 minutes, 5: More than 20 minutes
library, ... .

than 30 minutes.

Questionnaire. Categories: 1: 1-5
The nearest restaurant, café, | Categori | minutes; 2: 6-10 minutes; 3: 11-20 0: 1-20 minutes; 1: More
pub or bar cal minutes; 4: 21-30 minutes, 5: More than 20 minutes

than 30 minutes.

Questionnaire. Categories: 1: 1-5
The nearest fast-food Categori | minutes; 2: 6-10 minutes; 3: 11-20 0: 1-20 minutes; 1: More
restaurant or takeaway cal minutes; 4: 21-30 minutes, 5: More than 20 minutes

than 30 minutes.

Questionnaire. Categories: 1: 1-5
The nearest bus stop, tram, Categori | minutes; 2: 6-10 minutes; 3: 11-20 0: 1-20 minutes; 1: More
metro or train station cal minutes; 4: 21-30 minutes, 5: More than 20 minutes

than 30 minutes.
The nearest sport and leisure Questionnaire. Categories: 1: 1-5
facility such as a swimming Categori | minutes; 2: 6-10 minutes; 3: 11-20 0: 1-20 minutes; 1: More
pool, sports field or fitness cal minutes; 4: 21-30 minutes, 5: More than 20 minutes
center than 30 minutes.
The nearest open recreation | Questionnaire. Categories: 1: 1-5 .
area such as a park or other Categori m!nutes; 2: 6-10 mlljutes; 3:11-20 0: 1-20 mlputes; 1: More
open space cal minutes; 4 21-30 minutes, 5: More than 20 minutes

than 30 minutes.

0: Strongly

Questionnaire. Categories: 1: Strongly | disagree/somewhat
There are sidewalks in my Categori | disagree; 2: Somewhat disagree; 3: disagree/not applicable;
neighborhood cal Somewhat agree; 4: Strongly agree; 5: | 1: Strongly

not applicable. agree/somewhat agree.

0: Strongly

Questionnaire. Categories: 1: Strongly
Categori | disagree; 2: Somewhat disagree; 3:

cal Somewhat agree; 4: Strongly agree; 5:
not applicable.

There are pedestrian zones or
pedestrian trails in my
neighborhood

disagree/somewhat
disagree/not applicable;
1: Strongly
agree/somewhat agree.

0: Strongly
disagree/somewhat
disagree/not applicable;
1: Strongly
agree/somewhat agree.

Questionnaire. Categories: 1: Strongly
Categori | disagree; 2: Somewhat disagree; 3:

cal Somewhat agree; 4: Strongly agree; 5:
not applicable.

There are special lanes,
routes or paths for cycling in
my neighborhood
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0: Strongly

There are cycle routes in my

Questionnaire. Categories: 1: Strongly

disagree/somewhat

. Categori | disagree; 2: Somewhat disagree; 3: : . )
neighborhood that are cal Somewhat agree: 4: Strongly agree; 5: dllsagree/not applicable;
separated from traffic . 1: Strongly

not applicable.
agree/somewhat agree.
. . L 0: Strongly
It is dangerous to leave a . Q_uestlon.na!re. Categorles_. L: Str.on.gly disagree/somewhat
. . Categori | disagree; 2: Somewhat disagree; 3: : . )
bicycle locked in my . . . | disagree/not applicable;

. cal Somewhat agree; 4: Strongly agree; 5: )

neighborhood . 1: Strongly
not applicable.
agree/somewhat agree.
. . o 0: Strongly
There are not enough safe . Q_uestlon.na!re. Categorleg. L: Str.on.gly disagree/somewhat
.| Categori | disagree; 2: Somewhat disagree; 3: : . )
places to cross busy streets in s . . | disagree/not applicable;
. cal Somewhat agree; 4: Strongly agree; 5: )
my neighborhood . 1: Strongly
not applicable.
agree/somewhat agree.
. . L 0: Strongly
Walking is dangerous . Q_uestlon.na!re. Categorleg. L: Str.on.gly disagree/somewhat
o Categori | disagree; 2: Somewhat disagree; 3: : . )
because of the traffic in my . . . | disagree/not applicable;

) cal Somewhat agree; 4: Strongly agree; 5: )

neighborhood . 1: Strongly
not applicable.
agree/somewhat agree.
. . . 0: Strongly
Cycling is dangerous because . Q_uestlon.na!re. Categorles_. L: Str.on.gly disagree/somewhat
. Categori | disagree; 2: Somewhat disagree; 3: : . )
of the traffic in my . . . | disagree/not applicable;

. cal Somewhat agree; 4: Strongly agree; 5: )

neighborhood . 1: Strongly
not applicable.
agree/somewhat agree.
. . L 0: Strongly
It is dangerous in my . Q_uestlon.na!re. Categorles_. L: Str-on-gly disagree/somewhat

. . Categori | disagree; 2: Somewhat disagree; 3: : . )
neighborhood during the day cal Somewhat agree: 4: Stronaly aaree: 5: disagree/not applicable;
because of the level of crime at agree; 4. gly agree; >: 1 4. Strongly

not applicable.

agree/somewhat agree.
It is dangerous in my Questionnaire. Categories: 1: Strongly gi:sgtrr?agls):)mewhat
neighborhood during the Categori | disagree; 2: Somewhat disagree; 3: disagree /not applicable:
night because of the level of cal Somewhat agree; 4: Strongly agree; 5: 1: S?rongly PP !
crime not applicable. agree/somewhat agree.

. . . 0: Strongly
My local neighborhood is a . Q'uestlon.na!re. Categorleg. L: Stl:on.gly disagree/somewhat
pleasant environment for Categori | disagree; 2: Somewhat disagree; 3: disagree/not applicable;
i . cal Somewhat agree; 4: Strongly agree; 5: ) !
walking or cycling . 1: Strongly
not applicable.

agree/somewhat agree.
There is litter or graffiti in the | Categori | Questionnaire. Categories: 1: None; 2: | 0: None/a few; 1:
streets of my neighborhood cal A few; 3: Some; 4: Plenty. Some/plenty.
There are trees along the Categori | Questionnaire. Categories: 1: None; 2: | 0: None/a few; 1:
streets in my neighborhood cal A few; 3: Some; 4: Plenty. Some/plenty.
;rr]en?)églfl '%:]gﬁlrtg?:g dthere Categori | Questionnaire. Categories: 1: None; 2: | 0: None/a few; 1:
unoccupied or ugly b[JiIdings cal A few; 3: Some; 4: Plenty. Some/plenty.
There are many shortcuts for | Categori | Questionnaire. Categories: 1: Strongly gi:sgtrr%r:ag}ls»;mewhat
walking in my neighborhood cal disagree; 2: Somewhat disagree; 3: 9

disagree/not applicable;

/"\/
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Somewhat agree; 4: Strongly agree; 5: | 1: Strongly
not applicable. agree/somewhat agree.
. . : 0: Strongly
. . . Questionnaire. Categories: 1: Strongly )
_Cycllng IS quicker than d_rlvmg Categori | disagree; 2: Somewhat disagree; 3: d!sagree/ somewhgt )
in my neighborhood during s . . | disagree/not applicable;
the da cal Somewhat agree; 4: Strongly agree; 5: 1+ Strondl
y not applicable. ' 9y
agree/somewhat agree.
Questionnaire. Categories: 1: Strongly 0.: Strongly
. - . disagree/somewhat
There are many road Categori | disagree; 2: Somewhat disagree; 3: disagree/not applicable:
junctions in my neighborhood cal Somewhat agree; 4: Strongly agree; 5: 1: Sgron | PP !
not applicable. ) 9y
agree/somewhat agree.
. . L 0: Strongly
There are many different . Q_uestlon.na!re. Categorleg. L: Str.on.gly disagree/somewhat
routes for walking or cycling Categori | disagree; 2: Somewhat disagree; 3: disagree/not applicable;
from place to place cal Somewhat agree; 4: Strongly agree; 5: 1+ Stronal !
P P not applicable. ) 9y
agree/somewhat agree.
. . Questionnaire. The sum of street-
ﬁgr?\eet l?:g;h density around Conj:snuo lengths in the catchment area divided N/A
P into the area.
. . . Questionnaire. the number of links in
Lllgléedensmy around home Conj:snuo the catchment area divided into the N/A
P area.
. . . Questionnaire. The number of
ar;)t;reseiggg density around Conj:snuo intersections in the catchment area N/A
P divided into area.
Questionnaire. The number of links in
Link-node ratio around home | Continuo | the catchment area divided into the N/A
place us number of intersections in the
catchment area.
Table 2: The continuous variables used in the study.
Max Std.
Variable N Min Mean | Deviati
on
Age 1018 | 60 96 | 71.154 5.44
Household size 1017 1 11 2.304 1.23
The numbers of years of staying in the current home 1015 1 92 | 24.863 17.09
Street length density around home place 547 | =0 | 9.83 | 2.489 2.18
Link density around home place 542 | =0 | 9.41 | 2.856 1.99
Intersection density around home place 542 | =0 | 9.80 | 2.394 2.20
Link-node ratio around home place 542 | =0 | 6.40 | 1.849 0.70

2.3.

For answering the first research question of this study, multivariate Ordinary Least Squares (OLS)
modeling was applied. The dependent variable was the sitting time of the respondents and the
explanatory variables were indicators of personal and household characteristics (for being controlled
for), perceived and objective land use and accessibility variables, and vehicle ownership variables.
In the first round of running the model, the independent variables were all the continuous and binary

Analysis methods
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variables in Table 1 were applied. In the next rounds, the non-significant variables were taken out
of the model. After several iterations, the best-quality model was generated, whereas most of the
explanatory variables were significant. The levels of significance were P<0.001 representing highly
significantly coefficients, 0.001<P<0.05 indicating significant, 0.05<P<0.1 representing marginally
significant, and finally P>0.05 showing non-significance. The model validity was tested by ANOVA -
F test, where P<0.05 indicated a valid model. The multicollinearity among the independent variables
was tested by Variance Inflation Factor (VIF). Absence of multicollinearity among the variables was
decided when the VIF value was between 1 and 3, so in this case multicollinearity was detected in
the model. The prediction power of the model was measured by R2, where higher values (limited to
0 and 1 or a percentage) represented a better prediction power of the model.
For answering research question 2 (finding the significant differences in the sitting times of different
European countries), Analysis of Variance (ANOVA) was applied. For facilitating the comparisons
among the sub-samples of all the countries with one another, Tukey HSD was applied, whereas P-
values of less than 0.05 indicated significant difference between the mean value of the sitting time
in one country compared to another one. Again, like the OLS modeling, the significance levels were
as follows: P < 0.001: highly significant; 0.001<P<0.05: significant, 0.05<P<0.1: marginally
significant, and P>0.05: non-significance.
Finally, the third research question was answered by applying Kruskal-Wallis test and T-test. The
results of Kolmogorov-Smirnov and Shapiro-Wilk test of normality shows that the household and
personal variables of hampering in daily activity, work status, education level, and marital status are
non-normal, so using T-tests for findings the significant differences between the sitting times among
the categories of these variables was not conducted. Instead, the non-parametric test of Kruskal-
Wallis test was applied, where P-values of less than 0.001 showed highly significant difference
between the mean rank of the sitting times among the categories of the household and
socioeconomic variables, and values of between 0.01 and 0.05 indicate significant difference. The
significance of the differences between the sitting times of the two gender classes was tested by
applying T-test. The same significance levels mentioned for the Kruskal-Wallis test were applied to
the T-test.

3. Findings

3.1. The perceived land use and vehicle ownership correlates of sitting
time

The results of the OLS model are summarized in Table 3. According to the table, ten independent
variables significantly (0.001 < P < 0.05) or highly significantly (P < 0.001) determine the sitting
times of the elderly in the overall sample across different countries. These variables include
household size, bicycle ownership, accessibility to a car, accessibility to restaurants, cafés, pubs, or
bars, accessibility to public transportation stations, availability of pedestrian zones near the living
place, availability of a pleasant environment for walking and cycling, availability of trees near the
home place, respondents' perception that cycling is quicker than driving, and the availability of many
routes for walking and cycling near the home place.

The analysis shows that household size is negatively correlated with sitting times, with each
additional member in the household associated with an 11% decrease in sitting times. Bicycle
ownership and accessibility to a car also have significant correlations with sitting time. Owning a
bicycle is linked to a 15% decrease in sitting times, while accessibility to a car is associated with a
16% increase in sitting times. Accessibility to local facilities such as cafés, pubs, and bars, as well
as public transportation, are also significant determinants of sitting time. Local facilities are
associated with a 9% increase in sitting times, while accessing public transportation in the vicinity
of the living place is correlated with an 11% decrease in sitting times. Other neighborhood-related
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variables, such as the availability of pedestrian zones, a pleasant environment for walking and
cycling, and the presence of trees near the home place, also show significant correlations. The
availability of pedestrian zones and a pleasant environment is linked to a 12% increase in sitting
times, while the availability of trees is associated with a 9% decrease in sitting times. Respondents'
perception that cycling is quicker than driving (especially for short trips) is correlated with an 11%
decrease in sitting times. Finally, if respondents believe there are many walking or biking routes in
their neighborhood, their sitting times may be 8% shorter.
The results of the ANOVA - F test indicate that the model is valid (P < 0.001). The R2 value of the
model is 16%, meaning that the model predicts 16% of the variability in the dependent variable
(sedentary time). Furthermore, the VIF values demonstrate that there is no multicollinearity between
the independent variables, as all values are between 1 and 2.

Table 3: OLS model for sitting times (DV) (R2=0.16).

Unstandardized Collinearity
Coefficients Statistics
B t P Toleranc
B Std. Error e VIF
(Constant) 22(;4'7 79.390 27.771 | <0.001

Household size 70.08 | 19.853 0114 | -3.530 | <0.001 | 0.896 1'611
. . - 1.02

Bicycle ownership 255.03 51.140 -0.154 -4.987 | <0.001 0.973 3
Access to car 252.80 | 48.585 0.161 | 5.203 | <0.001| 0.975 1'32
Access to restaurant, 155.18 | 56.220 0.088 | 2.760 | 0.006 | 0907 | 110

café, pub, or bar 3
_ ; 1.15

Access to PT stations 245.84 71.888 -0.112 -3.420 | 0.001 0.863 9
. - 1.15

Pedestrian zone 172.80 48.220 -0.117 -3.584 | <0.001 0.863 3
Pleasant environment for - 1.35

walking and cydling 174.25 52.132 -0.118 -3.343 | 0.001 0.740 {
I - 1.16

Availability of trees 141.77 49.549 -0.094 -2.861 | 0.004 0.860 3
Cycling is quicker than - ) ) 1.05

driving 161.08 45.175 0.111 3.566 | <0.001 0.950 3
There are many routes - ) ) 1.25

for walking and cycling 119.67 49.309 0.083 2.427 1 0.015 0.795 8

ANOVA - F Test
Mean
Sum of Squares df Square F P
75577877.6 10 7557787.8 17.245 <0.001

3.2. Sitting times in different European countries

As shown in Fig. 1, the mean sitting times of the respondents in the sub-samples vary from 1362
minutes per week to 2171 minutes in the Italian sub-sample. However, to determine the significance
of these differences, a statistical test is required. As described in the methodology section, an
Analysis of Variance (ANOVA) using Tukey HSD was conducted for cross-country comparison of
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sitting times, enabling a comparison of results across all countries. The test results are summarized
in Table 4, where a P-value is calculated for the mean difference between the sitting times of each
country (I) and those of all other countries in the sample (J).
The results indicate that sitting times in Croatia are significantly lower than those in Greece and Italy
(P < 0.001). The sitting times in Greece are significantly or highly significantly higher than those in
Croatia, Poland, Portugal, and Turkey (0.001 < P < 0.05), and significantly lower than those in Italy
(P < 0.001). The Italian sub-sample has significantly higher sitting times compared to all other
countries. Portugal's sitting times are significantly lower than those in Greece and Italy, but similar
to those in Croatia, Poland, and Turkey. The sitting times in Poland are significantly lower than those
in Greece and highly significantly lower than those in Italy. Finally, in Turkey, the respondents have
significantly shorter sitting times than Greece and Italy, still their sitting times are statistically similar
to those in Croatia, Portugal, and Poland.
Based on the test results, the countries in the sample can be divided into two categories. The highest
sitting times are observed among Italian and Greek participants, while the participants from Croatia,
Poland, Turkey, and Portugal exhibit similar levels of sitting times.

2.500
3
o 2.000
2
£
E 1.500
o
£
5 2171
= 1.000 1.874

1.584

% 1.551 -1 362 - 1.459

500

0 :
Croatia Greece Italy Portugal Poland Turkey
Country

Fig. 1: Mean sitting time for the respondents in the six countries of the study.

Table 4: The results of ANOVA Tukey HSD for comparison of sitting times in six countries.

Country Compared with Mean Difference (I-J) | Std. Error P

Greece -322,771 68.1 <0.001

Italy -619,275 67.0 <0.001

Croatia Portugal 189.6 83.9 0.212
Poland -32.3 69.5 0.997

Turkey 92.5 74.4 0.816

Croatia 322,771 68.1 <0.001

Italy -296,504 69.1 <0.001

Greece Portugal 512,380 85.6 <0.001
Poland 290,472 71.5 0.001

Turkey 415,234 76.4 <0.001

Croatia 619,275 67.0 <0.001

Italy Greece 296,504 69.1 <0.001
Portugal 808,884 84.8 <0.001
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Poland 586,977 70.5 <0.001
Turkey 711,738 75.4 <0.001
Croatia -189.6 83.9 0.212
Greece -512,380 85.6 <0.001
Portugal Italy -808,884 84.8 <0.001
Poland -221.9 86.7 0.109
Turkey -97.1 90.8 0.893
Croatia 32.3 69.5 0.997
Greece -290,472 71.5 0.001
Poland Italy -586,977 70.5 <0.001
Portugal 221.9 86.7 0.109
Turkey 124.8 77.6 0.594
Croatia -92.5 74.4 0.816
Greece -415,234 76.4 <0.001
Turkey Italy -711,738 75.4 <0.001
Portugal 97.1 90.8 0.893
Poland -124.8 77.6 0.594
ANOVA
Sum of df F p
Squares
71726893.8 5 32.736 <0.001

3.3. Sitting times across personal and health classes

This subsection examines the differences in sitting times among various categories related to
hampering in daily activities, health status, education status, work status, and marital status. The
frequencies and standard deviations of sitting times for each category within these personal and
health classes are depicted in Fig. 2. As stated in the methodology section, the Kruskal-Wallis test
was employed to test the significance of the differences in sitting times among the categories of all
personal and health classes, except for gender. The results of these tests are presented in Table 5.
The distribution of sitting times does not significantly differ among the categories of health status,
including "very good," "good," and "fair" (P = 0.636). However, a significant difference is observed
among the categories of hampering in daily activities (P = 0.016), where respondents selected
options regarding their perception of hampering: "yes, a lot," "yes, to some extent," and "no."
Another significant difference is found in work status, with a significant variation in sitting times
among the categories (P = 0.001). Highly significant differences are observed among the different
education classes (P < 0.001), with the highest sitting times reported by respondents with "10-12
years" of education, followed by "more than 12 years" and "less than 9 years." Finally, there is a
significant difference in the distribution of sitting times among the categories of marital status (P =
0.005), where single respondents have shorter sitting times compared to other groups, including
divorced individuals, widows, and those who are married or living with a partner.

The results of the t-test, conducted to investigate the significant difference in sitting times between
male and female elderly participants in the overall sample of 954 respondents (369 males and 585
females), are summarized in Table 6. The results indicate that there is no significant difference in
sitting times between males and females in the overall sample (P = 0.594).
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Fig. 2: The mean and distribution of sitting times among the personal and health categories.

Table 5. Pairwise Kruskal-Wallis tests investigating the significant differences between the sitting
times of respondents across the categories of their personal and health variables.
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Test
Variable Category Compared Statist Std. P
category i Error
. Yes, a lot Yes, tosome | 44409 | 4770 | 017
Hamperin extent 5 8
g in daily a
activities Yes, a lot No 12887 | ¥ | 0.004
4
Doing housework, looking
after children or other Retired 10568 1 33271 0,001
persons
Work In paid work (or away
status temporarily) (employee 25.26
porarily) (Employee, Retired -82.831 | “7:°° | 0.001
self-employed, working for 5
your family business)
Up to 9 years 10-12 years 110.11 26.63 | <0.00
. 5 1
Education 2
level -
Up to 9 years More than 12 years | 116.26 24i81 <01'00
8
: Married/living with . 46.47
Marital Single partner 1143.25 8 0.014
status — -
Divorced Married/living with 76,077 30,12 0.012
partner 4
Table 6. The results of T- test for sitting times across genders (N=954).
Gende N Mean_ Sitting S_td._ Std. Error Mean
r Time Deviation
Male 369 1724.95 693.35 36.09
Female 585 1699.59 728.70 30.13
T-Test
F P t df 2-tailed P
1.229 0.268 0.533 952 0.594

4. Discussion

The current paper confirms the relationship between land use structure, socioeconomic features,
and sitting habits among the elderly in six European countries: Portugal, Italy, Greece, Croatia,
Poland, and Turkey. The study reveals several correlations with sitting time, including the number
of people in the household, bicycle ownership, access to a car, access to recreational facilities (such
as restaurants, cafés, pubs, or bars) in the neighborhood, access to public transportation stations,
availability of pedestrian areas in the neighborhood, availability of a pleasant and green environment
in the neighborhood for active transportation, participants' perceptions about cycling, and the
availability of different routes for walking and cycling in the residential area.
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Several studies have assessed the socioeconomic correlates of sedentary behavior, including income,
educational status, age, gender, and car ownership (Wallmann-Sperlich et al. 2013; Wallmann-
Sperlich et al. 2014; Lakerveld et al. 2017; Hoare et al. 2016; Saunders et al. 2013; Peeters et al.
2013). However, the current paper focuses specifically on investigating sedentary behavior among
elderly people, and therefore, does not consider the impacts of age on sitting time. Work status,
education level, and marital status are not significant variables for sitting time among the elderly in
this study. As a result, the findings of this study neither accept nor reject the results of the studies
conducted by Wallmann-Sperlich et al. (2013) and (2014), possibly due to the specific focus on
elderly individuals. Since elderly people aged over 60 years are typically in the retirement stage and
tend to have similar socioeconomic statuses, these factors may not play a significant role in
determining sitting time.
The results of this paper indicate a negative association between household size and sitting time
among the elderly. In other words, individuals in smaller families or households tend to spend more
time in sedentary behavior than those in larger families. These findings align with another study
conducted on older adults over 60 years old (Loprinzi and Crush 2018), which also observed a
correlation between household size and reduced sedentary behavior. While previous literature has
shown a significant positive association between car ownership and sedentary behavior (Koornneef
et al. 2017; Shoham et al. 2015), this paper did not find a correlation between car ownership and
sitting time among the elderly. However, the results do confirm positive associations between car
accessibility and bicycle ownership. Contrary to these findings, a study by Gerber et al. (2021)
indicated that children with car accessibility were more physically active, but the current paper's
results contradict that study's findings regarding the positive correlation between car accessibility
and PA. Similarly, this result opposes a study on Japanese older adults, which showed that drivers
engaged in more light and moderate physical activities and spent less time sitting compared to non-
drivers (Amagasa et al. 2018).
Lu et al. (2022) conducted a study to determine the environmental correlates of sedentary behavior
and PA in Chinese school children. While their results did not show a significant relationship between
environmental factors and sedentary behavior, they did find positive associations between walking
and cycling facilities in neighborhoods and light PA among Chinese children. This result is
inconsistent with the findings of the current paper. On the other hand, the findings of the current
paper align with a study that demonstrated an association between the presence of public
transportation stations near residential areas and shorter sitting time in Hong Kong (Barnett et al.
2015). Additionally, the results of the current paper are consistent with an investigation that
highlighted the positive impacts of recreational facilities and green spaces in residential areas on
reducing sedentary behavior (Cerin et al. 2013). The findings of the current study indicate that the
accessibility of recreational facilities such as restaurants, cafés, pubs, or bars, as well as green
spaces, is correlated with shorter sitting time among the elderly in the six European countries
examined.
These findings emphasize the importance of built environment characteristics in influencing
sedentary behavior. They shed light on the field of urban transportation planning, suggesting the
need to redesign neighborhoods with a mix of land uses, incorporating parks, and creating green
pedestrian areas to reduce sedentary behavior and promote active mobility among different
socioeconomic groups, particularly the elderly. By designing neighborhoods with accessible
recreational facilities, residents may be encouraged to spend their leisure time within the
neighborhood, indirectly reducing sedentary behavior among the elderly. Furthermore, the
combination of green spaces with well-designed walking and cycling paths, and the availability of
parks, has been shown to increase active transportation. Urban planners should take these factors
into consideration when designing new residential areas or implementing neighborhood
rehabilitation plans.

f.\/ This project has been funded by the Erasmus+ Programme of the European Union (Grant Agreement No 613171-EPP-1-2019-1-DE-SPO-
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The findings of this paper confirm that Italian and Greek older adults have longer sitting times
compared to Polish, Portuguese, Croatian, and Turkish elderly. The lowest sitting time was reported
in Portugal. This result aligns with another study that found Portugal to have the lowest sitting time
compared to the rest of Europe (Bennie et al. 2013). However, that study also showed that the
longest sitting time was observed in Northern European countries.
Furthermore, the findings of this paper highlight the role of socioeconomic factors in determining
sedentary behavior. Work status, education level, and marital status are identified as socioeconomic
correlates of sitting time among the elderly. It is worth noting that higher educational level was
associated with longer sitting time in Germany (Wallmann-Sperlich et al. 2013), which contradicts
the results of the current study where the highest sitting time was reported among individuals with
"10-12 years" of education. Another study on the socioeconomic correlates of sitting time supports
the findings of this paper, particularly regarding the impacts of educational level and marital status
on sitting time. According to that study, single men reported longer sitting times compared to
married men (Morgan et al. 2018). Additionally, the results of this study align with the findings of
another study regarding the correlation between work status and sitting time (Brown et al. 2003).
Overall, the findings of this paper highlight the significant impacts of socioeconomic factors and
environmental factors on sitting time among the elderly in six European countries. The results
suggest the importance of reducing sedentary behavior by considering environmental features such
as incorporating green spaces and recreational facilities in neighborhoods and promoting a mix of
land use structures.

5. Conclusion

The current study assesses the socioeconomic, environmental, and perceptual correlates of sitting
time among individuals over 60 in six European countries: Portugal, Greece, Croatia, Italy, Poland,
and Turkey. The results of this paper indicate that sitting time is associated with household size,
bicycle ownership, car accessibility, accessibility to restaurants, cafés, pubs, or bars, accessibility to
public transportation stations, presence of pedestrian zones near residential areas, pleasant
environment for walking and cycling in the neighborhood, availability of trees near home,
respondents' perception that cycling is quicker than driving, and the availability of multiple routes
for walking and cycling near home. These findings confirm that environmental characteristics play a
significant role in reducing sedentary behavior.

Based on the study results, the six European countries in the sample are divided into two categories.
Italian and Greek elderly participants reported the highest sitting times, while Portuguese
participants reported the lowest sitting time. Additionally, this study demonstrates that sedentary
behavior significantly differs among categories such as hampering in daily activities, work status,
education level, and marital status. This suggests a relationship between sitting time and factors
such as work status, education level, marital status, and self-reported limitations in daily activities.

While the findings of this paper shed light on the environmental correlates of sitting time, further
research is needed to consider the built characteristics of the environment and street network
configuration for different socioeconomic groups. Cultural background and attitude systems may
also have significant impacts on sedentary behavior. Future studies could explore the influence of
attitudes, value systems, and perceptual behavior on sedentary behavior among different age and
gender groups.
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