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To my grandparents






This thesis consists of academic publications. Thus, it is structured following the
regulation approved by the Academic Committee of the Doctoral Program (CAP) of
the Department of Geography of the Universitat Autonoma de Barcelona (UAB),
regulated by RD 99/2011 and according to the transitory disposition approved by
the CAP on October 13, 2022.

Following the specific regulation RD 99/2011, all article-based dissertations must
be constituted by at least three scientific contributions authored by the candidate
(published in academic journals or in the form of books or book chapters, among
others). Contributions included in the dissertation should be published or at least

accepted before the deposit.

Based on this regulation, as presented in Figure 1, this dissertation is structured as

follows:

e Part | presents the research presentation, general theoretical framework

and the research design and methodology.

e Part Il consists of the findings of the thesis, based on three studies
published in academic journals.

e Partlll covers the discussion and conclusion.

e PartlVincludes the references and annexes.
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This doctoral thesis is based on three academic papers published in international
journals, as approved by the CAP of the UAB Department of Geography on

November 24", 2021. These papers are listed below:

1) Akinci, Zeynep S., Xavier Delclos-Alid, Guillem Vich, Deborah Salvo, Jesus
Ibarluzea, and Carme Miralles Guasch. 2022. “How Different Are Objective
Operationalizations of Walkability for Older Adults Compared to the
General Population? A Systematic Review.” BMC Geriatrics 22(673):1-22.
https://doi.org/10.1186/s12877-022-03233-x . JCR (2022): Impact Factor =
4.1, Journal Rank (JCIl)= Q1 (Gerontology), Q2 (Geriatricas & Gerontology)

2) AKkinci, Zeynep S., Xavier Delclos-Alid, Guillem Vich, and Carme Miralles-
Guasch. 2021. “Neighborhood Urban Design and Outdoor Later Life: An
Objective Assessment of out-of-Home Time and Physical Activity among


https://doi.org/10.1186/s12877-022-03233-x

Older Adults in Barcelona.” Journal of Aging and Physical Activity 1-12.
https://doi.org/10.1123/japa.2020-0254 . JCR (2021): Impact Factor = 2.1,
Journal Rank (JCIl)= Q2 (Gerontology), Q3 (Geriatricas & Gerontology),
Akinci, Zeynep S., Oriol Marquet, Xavier Delclos-Alié, and Carme Miralles-
Guasch. 2022. “Urban Vitality and Seniors’ OQutdoor Rest Time in
Barcelona.” Journal of Transport Geography 98.
https://doi.org/10.1016/j.jtrange0.2021.103241 . JCR (2022): Impact
Factor=6.1, Journal Rank (JCl)= Q1 (Geography, Transportation,
Economics)

The present work was supported by the Generalitat de Catalunya through an

AGAUR-FI grant (2019 FI_B 00039). This grant has allowed for a total of 4 years

and 5 months’ of full-time dedication to the research project.

This doctoral thesis has also had support from the following research projects at

the Research Group on Mobility, Transportation and Territory (GEMOTT), of the

Universitat Autonoma de Barcelona, led by Prof. Carme Miralles-Guasch:

Ciudad, calidad de vida y movilidad activa en la tercera edad. Un
andlisis multimetodologico a través de Tracking Living Labs (City,
quality of life and active mobility in the third age. A multi-
methodological analysis through Tracking Living Labs) - 2016ACUP30 -
Programa RecerCaixa 2016. Period: 01/02/2017 - 12/31/2018. Lead
researcher: Dr. Carme Miralles-Guasch (Universitat Autonoma de
Barcelona).

Electric, light and Shared. The rise of micromobility in Spain and its
environmental, social and Health consequences. A multimethod study
using GIS, tracking and accelerometry (MICROMOV). PID2019-
104344RB-100. Spanish Ministry of Science and Innovation (Ministerio de
Ciencia i Innovacién). Period: 01/06/2020 - 01/06/2023. Lead researcher:
Dr. Carme Miralles-Guasch (Universitat Autonoma de Barcelona).
Inclusiva, sostenible, saludable i resilient. La mobilitat i la ciutat en
l'escenari postpandémia (2020 PANDE 00023). Convocatoria Replegar-
se per créixer: l'impacte de les pandémies en un moén sense fronteres
visibles (Pandémies 2020) - AGAUR, Generalitat de Catalunya. Period:
14/05/2021-13/11/2022. Lead researcher: Dr. Carme Miralles-Guasch
(Universitat Autonoma de Barcelona).

"The original AGAUR-FI grant, awarded by the Generalitat de Catalunya, initially covered a period of
3 years. Subsequently, the UAB facilitated an extension for an additional year, which was further
prolonged by 5 months due to the impact of the COVID-19 pandemic.
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Understanding the relationship between human outdoor behavior and
environmental characteristics is crucial, especially among older adults (265 years
old) who can experience improved health and overall wellbeing through outdoor
activities. The main hypothesis of this doctoral thesis is that the characteristics of
urban environments have a significant impact on older adults’ outdoor activities,
and this plays an essential role on their physical and mental health. Therefore, this
dissertation aims to explore the relationship between the characteristics of urban
environments and outdoor activities of older adults, while considering individual
differences. The research consists of three studies, one systematic literature

review, and two empirical studies conducted in Barcelona.

The first study establishes a foundation for subsequent research by conducting a
comprehensive literature review on walkability measures. This systematic review
informs the background of the thesis and provides the context for other studies.
The two empirical studies are based on GPS-tracking data gathered from a sample
of older adults residing in Barcelona. These studies investigate the relationship
between older adults’ outdoor activities and specific characteristics of urban
environments (e.g., urban vitality, the provision of public open spaces and urban
microelements) at different scales, as well as the impacts of individual

characteristics (e.g., age and gender) on this relationship.

The findings strongly supported the hypotheses by demonstrating a significant
relationship between outdoor activities of older adults and characteristics of the
environment. Individual differences also played a crucial role in shaping this
relationship. The results of the empirical studies revealed that urban vitality and the
presence of certain public open spaces and microelements have a considerable
impact on older adults’ outdoor physical activity time, overall time spent outdoors,
and outdoor resting, at the neighborhood and city scales. Additionally, the
systematic literature review on walkability provided evidence of this relationship in
the context of walking as an outdoor physical activity. However, striking similarities

were observed in terms of how walkability has been operationalized for older adults



and the general population. Nevertheless, all the studies included in this thesis
consistently supported the main hypothesis and demonstrated how outdoor
behaviors of older adults are influenced by the features of urban environments and

the characteristics of individuals.

The outcomes of these studies offer valuable insights for future research on urban
aging, as well as informing urban planners and designers in decision-making and
policy formulation processes. By considering individual differences and the
characteristics of outdoor environments, urban planners and designers can
develop more tailored strategies that promote outdoor activities and enhance the

health and wellbeing of older adults in urban environments.

Overall, this research contributes to a better understanding of the complex
relationship between urban environments and older adults’ outdoor behavior,
shedding light on potential avenues for enhancing urban planning and design

strategies that cater to the diverse needs and preferences of aging populations.
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La comprensié de la relacié entre el comportament huma a l'aire liure i les
caracteristiques dels entorns és cabdal, especialment entre la gent gran (265
anys), que pot experimentar una millora de la salut i el benestar general a través
d'activitats a l'aire lliure. La principal hipotesi d'aquesta tesi doctoral és que les
caracteristiques dels entorns urbans tenen un impacte significatiu en les activitats
a l'aire lliure de les persones grans, i aix0 juga un paper essencial en la seva salut
fisica i mental. Per tant, aquesta dissertacid té com a objectiu explorar la relacié
entre les caracteristiques dels entorns urbans i les activitats a l'aire lliure de la gent
gran, tenint en compte les diferéncies individuals. La recerca consta de tres
estudis, una revisio sistematica de la literatura i dos estudis empirics realitzats a

Barcelona.

El primer estudi estableix una base per a la recerca posterior mitjangant la
realitzacié d'una revisio exhaustiva de la literatura sobre les mesures de
caminabilitat. Aquesta revisio sistematica serveix de base a la tesi i proporciona el
context per a altres estudis. Els dos estudis empirics es basen en dades de GPS-
‘tracking’ recollides d'una mostra d'adults majors residents a Barcelona. Aquests
estudis investiguen la relacio entre les activitats a l'aire lliure de la gent gran i les
caracteristiques especifiques dels entorns urbans (per exemple, la vitalitat urbana,
la provisié d'espais publics oberts i els microelements urbans) a diferents escales,
aixi com els impactes de les caracteristiques individuals (per exemple, l'edat i el

genere) en aquesta relacio.

Els resultats van donar suport ferm a les hipotesis demostrant una relacio
significativa entre les activitats a l'aire lliure dels adults majors i les
caracteristiques de l'entorn. Les diferéncies individuals també van exercir un paper
crucial en la configuracio d' aquesta relacid. Els resultats dels estudis empirics van
revelar que la vitalitat urbana i la presencia de determinats espais publics oberts i
microelements tenen un impacte considerable en Uactivitat fisica a l'aire lliure de
la gent gran, el temps total que hi passeni el seu descans a aire lliure a escala de

barri i de ciutat. Per altra banda, la revisié bibliografica sistematica sobre
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caminabilitat va aportar proves d'aquesta relacié en el context de caminar com a
activitat fisica a l'aire lliure. No obstant aix0, es van observar similituds
sorprenents quant a com s’ha operacionalitzat la caminabilitat per la gent granii la
poblacié en general. Ara bé, tots els estudis inclosos en aquesta tesi van donar
suport de forma consistent a la hipotesi principal i van demostrar com els
comportaments a l'aire lliure de les persones grans es veuen influits per les

caracteristiques dels entorns urbans i les caracteristiques dels individus.

Els resultats d’aquests estudis ofereixen valuoses perspectives per a futures
investigacions sobre Uenvelliment urba, aixi com per informar els planificadors i
dissenyadors urbans en els processos de presa de decisions i formulacié de
politiques. Tenint en compte les diferéncies individuals i les caracteristiques dels
entorns a l' aire lliure, els planificadors i dissenyadors urbans poden desenvolupar
estratégies més adaptades que promoguin les activitats a l'aire lliure i millorin la

saluti el benestar de les persones grans en els entorns urbans.

En general, aquesta recerca contribueix a una millor comprensié de la complexa
relacié entre els entorns urbans i el comportament a Uaire lliure de les persones
grans, abocant llum sobre les possibles vies per millorar la planificacié urbanailes
estratégies de disseny que atenen les diverses necessitats i preferéncies de les

poblacions envellides.
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Comprender la relacién entre el comportamiento humano al aire libre y las
caracteristicas del entorno es crucial, especialmente entre los adultos mayores
(265 anos). Estos pueden experimentar una mejora de la salud y el bienestar
general a través de actividades al aire libre. La principal hipdtesis de esta tesis
doctoral es que las caracteristicas de los entornos urbanos tienen un impacto
significativo en las actividades al aire libre de los adultos mayores, y esto juega un
papel esencial en su salud fisicay mental. Por lo tanto, esta disertaciéon tiene como
objetivo explorar la relacidn entre las caracteristicas de los entornos urbanos y las
actividades al aire libre de los adultos mayores, teniendo en cuenta las diferencias
individuales. La investigacidon consta de tres estudios, una revisién sistematica de

la literatura y dos estudios empiricos realizados en Barcelona.

El primer estudio establece una base para la investigacién posterior mediante la
realizacion de una revision exhaustiva de la literatura sobre las medidas de
caminabilidad. Esta revisién sistematica sirve de base a la tesis y proporciona el
contexto para otros estudios. Los dos estudios empiricos se basan en datos de
GPS-‘tracking’ recogidos de una muestra de adultos mayores residentes en
Barcelona. Estos estudios investigan la relacion entre las actividades al aire libre
de los adultos mayores y las caracteristicas especificas de los entornos urbanos
(por ejemplo, la vitalidad urbana, la provision de espacios publicos abiertos y los
microelementos urbanos) a diferentes escalas, asi como los impactos de las

caracteristicas individuales (como la edad y el género) en esta relacion.

Los resultados respaldaron firmemente las hipdtesis al demostrar una relacién
significativa entre las actividades al aire libre de los adultos mayores y las
caracteristicas del entorno. Las diferencias individuales también desempefaron
un papel crucial en la configuracion de esta relacién. Los resultados de los
estudios empiricos revelaron que la vitalidad urbana y la presencia de
determinados espacios publicos abiertos y microelementos tienen un impacto
considerable en el tiempo de actividad fisica al aire libre de los adultos mayores,

el tiempo total pasado al aire libre y el descanso al aire libre, a escala de barrioy
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de ciudad. Ademas, la revision bibliografica sistematica sobre la caminabilidad
aporto pruebas de esta relacion en el contexto de caminar como actividad fisica al
aire libre. Por otro lado, se observaron similitudes sorprendentes en cuanto a la
forma en que se ha operacionalizado la caminabilidad en los adultos mayores y la
poblacidon en general. No obstante, todos los estudios incluidos en esta tesis
apoyaron de forma consistente la hipdtesis principal y demostraron cémo los
comportamientos al aire libre de los adultos mayores se ven influidos por las

caracteristicas de los entornos urbanos y las caracteristicas de los individuos.

Los resultados de estos estudios ofrecen valiosas perspectivas para futuras
investigaciones sobre el envejecimiento urbano, asi como para informar a los
planificadores y disefiadores urbanos en los procesos de toma de decisiones y
formulaciéon de politicas. Al tener en cuenta las diferencias individuales y las
caracteristicas de los entornos al aire libre, los planificadores y disefiadores
urbanos pueden desarrollar estrategias mas adaptadas que promuevan las
actividades al aire libre y mejoren la salud y el bienestar de los adultos mayores en

los entornos urbanos.

En general, esta investigacion contribuye a una mejor comprension de la compleja
relacién entre los entornos urbanosy el comportamiento al aire libre de los adultos
mayores, arrojando luz sobre las posibles vias para mejorar la planificacién urbana
y las estrategias de disefio que atienden a las diversas necesidades y preferencias

de las poblaciones envejecidas.
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insanlarin dis mekan davranisi ile gevre 6zellikleri arasindaki iliskiyi anlamak,
Ozellikle yasli yetiskinler (265 yas) arasinda oldukg¢a onemlidir, cunkd yasl
yetiskinler, acik alan aktiviteleri araciligiyla saghk ve genel refah dizeylerini
artirabilirler. Bu doktora tezinin ana hipotezi, kentsel alan 0&zelliklerinin yash
yetiskinlerin acik alan aktiviteleri (izerinde ciddi bir etkiye sahip oldugu ve bunun fiziksel
ve zihinsel sagliklari Gzerinde 6nemli bir rol oynadigidir. Bu nedenle, bu tez, bireysel
farklihklari dikkate alarak, kentsel cevre ozelliklerinin yasli yetiskinlerin agik alan
aktiviteleri Uzerindeki etkilerini arastirmayl amaglamaktadir. Bu tez, bir sistematik
literatUr taramasi ve Barselona'da gerceklestirilen iki ampirik galisma olmak Uzere
u¢ calismadan olugsmaktadir.

ilk calisma, yurtnebilirlik (walkability) dlglimleri hakkinda kapsaml bir literatir
incelemesi yaparak, sonraki arastirmalar icin temel bir zemin olusturur. Bu
sistematik inceleme, tezin arka planini bilgilendirir ve diger ¢alismalar igin baglam
saglar. iki ampirik ¢alisma, Barselona'da yasayan yasli yetiskin érnekleminden
toplanan GPS takip (GPS-tracking) verilerine dayanmaktadir. Bu ¢alismalar, yasli
yetiskinlerin acik alan aktiviteleri ile kentsel cevre oOzellikleri (6rnegin, kentsel
canlilik (vitality), kamusal acik alanlarin ve kentsel mikro elemanlarin varlig)
arasindaki iliskiyi farkli olceklerde incelemektedir. Ayni zamanda bireysel

Ozelliklerin (yas ve cinsiyet gibi) bu iligki Uzerindeki etkilerini de ele almaktadir.

Bulgular, yasli yetiskinlerin acik alan aktiviteleri ile kentsel ¢cevre 6zellikleri arasinda
anlaml bir iliski oldugunu gostererek hipotezleri guglu bir sekilde desteklemistir.
Bireysel farkliliklar da bu iligkiyi sekillendirmede édnemli bir rol oynamistir. Ampirik
calismalarin sonuglari, kentsel canliigin ve cesitli kamusal agik alanlar ile mikro
elemanlarin yasli yetiskinlerin mahalle ve sehir olgeklerinde acik alan fiziksel
aktivite sureleri, acik alanda gecirilen toplam sure ve acgik alanda dinlenmeleri
Uzerinde onemli bir etkisinin oldugunu ortaya koymustur. Ayrica, yurunebilirlik
Uzerine yapilan sistematik literatlir incelemesi, bir dis mekan fiziksel aktivitesi olan

yurlyls baglaminda, bu iliskiyi destekleyen kanitlar sunmustur. Fakat, yasl
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yetiskinler ve genel nifus igin yarinebilirligin nasil 6lguldigiu konusunda dikkate
deger benzerlikler gozlemlenmistir. Yine de, bu tezde yer alan tim galismalar, temel
hipotezi tutarli bir sekilde desteklemis ve yasli yetiskinlerin dis mekan davranislarinin
kentsel cevre oOzellikleri ve bireysel oOzellikler tarafindan nasil etkilendigini

gostermistir.

Bu c¢alismalarin  sonuglari, gelecekteki kentsel yaslanma (urban aging)
arastirmalarina yonelik degerli 6ngorller sunmanin yani sira, sehir plancilari ve
kensel tasarimcilari karar alma ve politika olusturma sulreclerinde
bilgilendirmektedir. Sehir plancilari ve kentsel tasarimcilar, bireysel farkliliklari ve
kentsel acik alanlarin niteliklerini dikkate alarak, yash vyetiskinlerin acik alan
aktivitelerini tesvik eden ve kentsel gevrelerde yasli yetiskinlerin saglik ve refahini

artiran daha 6zellestirilmis stratejiler gelistirebilirler.

Genel olarak, bu arastirma, kentsel alanlar ile yasli yetiskinlerin dis mekan
davranislari arasindaki karmagik iliskinin daha iyi anlasilmasina katkida
bulunmaktadir ve yaslanan nufusun cgesitli ihtiyag ve tercihlerine ydnelik kentsel
planlama ve tasarim stratejilerini gelistirmek icin potansiyel yollar

aydinlatmaktadir.
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Age and aging: Age is defined as the length of time (in years) that a person or a
thing existed, while aging is the process to grow old. Thus, aging starts with birth
and continues till that person or thing stops existing. Since people can age in

different ways, aging does not directly depend on age (Lindelow, 2016).

Older adults: In this thesis older adults included people who are 65 years old or
older. However, as Sabahattin Ali said in his book Madonna in a Fur Coat (Klirk
Mantolu Madonna), “human life is a single path from birth to death, and any division
of itis artificial.”(Ali, 2015). The age division in this thesis was only used for the sake
of the analyses. The author acknowledges individual differences (e.g., physical
conditions or level of engagement in outdoor activities) and does not support any

generalization or homogenization of age groups.

Gender and sex: Although the term gender is preferred in place of sexin this thesis,
the data (secondary data) included only two options (women and men) for the
“gender” section. The author admits and apologizes for the limitations of this binary
data and consequently excluding LGBTQIA+ people and their potential

contributions to this research.

Health and wellbeing: The World Health Organization (WHO) defines health as “a
state of complete physical, mental, and social wellbeing and not merely the
absence of disease or infirmity”.?2 While the definition of wellbeing is a subject of
debate, the WHO’s definition encompasses a state in which individuals can fulfill
their personal potentials, effectively manage stress, engage in productive work,

and contribute meaningfully to their community (Nicholas, 2019).

Outdoor Activities: In this thesis, outdoor activities included any pedestrian

activity that takes place outdoors.

2 https://www.who.int/about/governance/constitution
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Outdoor Physical activity: Any movement of the body that is generated by skeletal
muscles and necessitates the use of energy (World Health Organization, 2020)

which occurs outdoors.

Outdoor Resting: Any awake outdoor activity that involves sitting, reclining, or lying

down and does not involve energy expenditure (World Health Organization, 2020).
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ACTIVE AGING THROUGH URBAN ENVIRONMENTS PART I. INTRODUCTION

1. Research presentation
1.1. Context

Outdoor activities play an essential role in promoting overall health. However,
several factors, such as age and gender of individuals as the actors of these
activities, as well as the characteristics of urban outdoor spaces as their venues,
can significantly influence participation. In the light of these, the presented
dissertation aims to explore the relationship between urban environments and

outdoor activities, with a particular focus on older adults (265 years old).

Engagement in outdoor activities holds greater significance for older adults due to
the positive impacts on physical and mental health. Additionally, most older adults
benefit from increased leisure time compared to their younger counterparts, who
are typically engaged in work or school commitments. Consequently, older adults
emerge as the primary users of public open spaces, especially during daytime
hours, further underscoring the significance of the space characteristics on their
activity patterns. To further explore the correlation between urban environments
and outdoor activities, this thesis includes a systematic literature review and two
empirical studies. The empirical studies were conducted in Barcelona —an
excellent urban laboratory for investigating this relationship— with a unique blend
of elements, including a mild climate, lively street culture, and a diverse range of
public open spaces, making it an ideal setting for examining human outdoor

behavior.

The health benefits of physical activity (PA), as an outdoor activity, have been the
subject of extensive research (Nelson et al., 2007; Warburton & Bredin, 2017) and
are well-established facts. In contrast, extended periods of time spent indoors,
particularly alone and in front of screens, have been associated with higher
mortality rates (Jacobs, Hammerman-Rozenberg, & Stessman, 2018), cognitive
decline, social isolation, and depression (Petersen, Austin, Mattek, & Kaye, 2015).
On the other hand, numerous studies highlighted that 150-300 minutes of
moderate-intensity physical activity (e.g., brisk walking, aerobics) per week among

adults aged 18-64 years, and a minimum of 150 minutes per week for older adults
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(World Health Organization, 2011) play essential roles in reducing the risk of having
cardiovascular diseases (Haennel & Lemire, 2002), type 2 diabetes (Colberg et al.,
2016), obesity (Frank, Andresen, & Schmid, 2004; Gretebeck, Sabatini, Black, &
Gretebeck, 2017), depression, and even some types of cancer (Cunningham, O’

Sullivan, Caserotti, & Tully, 2020).

While there is no doubt that being physically active is preferable to being sedentary
for all age groups but particularly for older adults, outdoor activities that do not
involve physical exertion can still offer numerous health benefits. For instan