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Abstract

As urbanization and aging progress, older adults are at greater risk for mental and physical
illness. In recent years, researches have shown that exposing older adults to urban public space
can be beneficial to their health. To find a way to improve the psychological benefits of the
elderly, this paper study the relationship between the urban public space environment and their
psychological benefits. There were 1093 older adults (56.3% males) aged 60-94 years (M=70.0;
SD=7.57) examined in this study. Based on a comparative study, this paper concludes that the
benefits of urban public space on the elderly differ significantly from place to place, and that the
effects are seasonal. It is best to have closed areas surrounded by tall trees in the winter and
spring. The best time for open areas with tall trees and shrubs is in the fall and summer. In
addition, this paper examines the relationship between the environment condition and
psychological benefits in urban public space. Overall, in the spring, vegetation/greenery was the
most effective method for improving the psychological recovery of the elderly (ROS score
increased by 0.465). During the winter, vegetation/greenery, seats, fitness equipment, crowds,
and recreational activities all significantly affected the psychological benefits of the elderly, and
recreational activities is the most effective (ROS score increased by 0.295). In autumn, the sky,
seats, fitness equipment, crowds and recreational activities significantly impact the psychological
benefits of the elderly, and sky has the greatest effect on psychological benefits in the elderly
(ROS score difference of 0.454). In summer, environmental conditions did not significantly
influence on psychological benefits in urban public space.
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1. Introduction

Throughout the world, the population is rapidly aging, and by 2050, the number of people over 60 is
expected to 22% of the population (Organization, 2018). There is evidence that older adults living in cities
are more likely to be adversely affected by noise, urban heat islands, and air pollution, which can result in
mental and cardiovascular diseases, such as worsening depressive symptoms and cardiovascular
problems (Beard et al., 2010). Additionally, psychological disorders such as stress, depression or anxiety
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have been found to increase the risk of cardiovascular disease (Piepoli et al., 2016), especially for older
people living in cities (Peen et al., 2010).

During the COVID-19 epidemic, many countries or locations have taken measures such as physical
isolation and distancing to limit its spread, which may have far-reaching effects on all aspects of society,
including mental and physical health (Holmes et al.,, 2020), especially for the elderly (Pinsonnault-
Skvarenina et al., 2021). In the United States, twenty percent of adults (46.6 million) suffer from a
diagnosable mental disorder, and approximately 7.5 million older adults suffer from mental disorders, a
number that is projected to double to 15 million by 2030(Edelstein et al., 2022). In the world,
approximately 15% of people over 60 suffer from psychiatric or neurological disorders such as depression,
anxiety, and mood disorders (Organization, 2017). Global public health has become increasingly
concerned with mental health (Patel and Prince, 2010).

Researchers are always searching for solutions to alleviate mental health problems due to their
prevalence and impact (Yakinlar and Akpinar, 2022). In terms of healthy aging, urban public space may
have an important role to play since they allow older adults to become more independent, as well as
promote active and healthy lifestyles (Sanchez-Gonzalez, 2018), and social interaction (Coley et al., 1997,
Maas et al., 2009, Wan et al., 2020). It is possible for people's physical and mental health to be affected
by their proximity to and use of these spaces (Kaplan, 1995, Wan et al., 2020). Nature is considered to
have "restorative" effects on human mental health according to two basic theories: Attention Restoration
Theory (ART) (Kaplan, 1995) and Stress Reduction Theory (SRT) (Ulrich et al., 1991). A number of studies
have suggested that indirect exposure to nature enhances the physical and psychological well-being of
older adults (Elsadek et al., 2021). The exposure to public space in urban areas has been associated with
improved mood, perceived health, and an increase in physical activity (Dimitrov-Discher et al., 2022).

The public space in a city can be defined as the part of the city to which the general public has free and
unrestricted access, irrespective of gender, race, ethnicity, age or socioeconomic standing (UNESCO, 2017,
Carmona, 2015). In many countries, public space are accessible and free spaces for social interaction,
physical activity, and relaxation. Studies have shown that urban public space promote physical, mental,
and social well-being (Gladwell et al., 2013, Levy-Storms et al., 2017, Li et al., 2019).

Psychological recovery is associated with urban public space, but little is known about this association
(Korpela et al., 2010). There is a correlation between the characteristics of urban public space and leisure
walking, life satisfaction, positive environmental interaction, and mental health among the elderly
(Sugiyama and Ward Thompson, 2008, Sugiyama et al., 2009). While many studies have examined the
influence of physical surroundings (Robine et al., 2008), social interaction, and physical exercise on
psychological recovery (Levy-Storms et al., 2017), the mechanism by which urban public space affect this
effect remains unclear. Therefore, this paper systematically evaluates the impact of urban public space
environment on the psychological benefits of the elderly in different seasons, that is, the degree to which
different locations and environmental conditions influence the psychological benefits in the urban public
space environment.

The purpose of this study is to answer the following questions: (1) Does the psychological benefits of the
elderly differ in different urban public space? (2) Are there any environmental conditions that have a
significant impact on the psychological benefits in different seasons?
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2. Research methods

2.1. Urban public space selection

Harbin is a typical city in a region that experiences severe cold temperatures. As part of the questionnaire
survey, in order to demonstrate the climate characteristics of Harbin. As part of our investigation, we
measured the air temperature (using a BES - 01 temperature recorder). According to the results, the
average air temperature in spring was 22.38°C, -10.07°C in winter, 12.99°C in autumn, and 29.11°C in
summer. The study calculated the Sky View Factor at 1.5 meters above ground in summer in order to
further illustrate the environmental characteristics around each measurement point (Fig. 1). Basically, the
sky view factor determines how much of the sky is covered by trees and buildings from a given location
on the ground (Martensson et al., 2009).

Six points were selected (Fig. 1), and all of them located in or near residential areas, which are the main
public place for people to conduct daily leisure activities, including two parks, two streets, and two
residential squares. We conducted field questionnaires on typical meteorological days during each season
(winter (December), spring (May), summer (July), and autumn (October).

Location A Location B Location C Location D Location E Location F
SVF=0.360 SVF=0.255 SVF=0.346 SVF=0.169 SVF=0.522 SVF=0.176

Figure 1. Distribution of measurement points and environmental characteristics

There are significant differences in the urban public space environment at each measuring point, as
follows:

(1) Location A: located in a residential square. The area consisting of trees, shrubs, and a small lawn. A
variety of fitness equipment and chairs are available. In this area, there is no traffic noise.

(2) Location B: located in a residential square. A large number of trees, shrubs, and lawns surround the
property and provide both sunny and shady areas. It has fitness equipment and seating, and it is noise-
free.
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(3) Location C: Several trees and grasses grow naturally in the area. The sanitary conditions are generally
poor (garbage on the road, etc.), and there is noise from traffic and hawkers.

(4) Location D: The area is surrounded by many trees, providing shade and sunshine. The property is well
maintained and managed, but there is noise from traffic.

(5) Location E: There is a well-maintained children's playground, a table tennis court, and seats available
in this area. A variety of trees, shrubs, and grasses are present, as well as areas that receive sun and
shade. The area is crowded with people and there is no traffic noise.

(6) Location F: There are many trees, shrubs, and lawns surrounding the property. There are sun and
shade areas with several seats. Recreational activities such as singing and playing musical instruments are
often spontaneous. The property is well maintained and there is a slight amount of traffic noise (when
there is no entertainment).

2.2. Involved environmental conditions

Urban public space have a variety of environmental conditions, including landscape elements, facility
configurations, and human activities (Lu et al., 2022, Staats, 2012).

(1) Landscape elements. Generally, landscape elements can be divided into nature-based components
and hardscape components, where natural components include trees, shrubs, flowers, and grasses
(Booth, 1989). In addition to the land surface, the sky is also included in the study. Hardscape
components are non-biological features created by humans such as buildings and roads (Davitt, 2008).

(2) Facility configurations. As the usage preferences of the elderly (Nordh et al., 2009), We select seats
and exercise equipment to investigate in this paper.

(3) Human activities. The presence of people can cause respondents to perceive the environment
differently, and thus achieve different benefits in the same physical environment (Staats, 2012).
Additionally, this study examined the psychological benefits of different landscape components based on
the influence of crowds and recreational activities.

2.3. Survey questionnaire

This study utilized the on-site questionnaire survey method, and questionnaires were randomly
distributed to the elderly at six measuring points. It was conducted with 1093 older adults (229 in the
spring, 380 in the winter, 240 in the autumn, and 244 in the summer), of which 56.3% were male, and
their ages are from 60 to 94 (M=70.0; SD =7.57). Before completing the questionnaire, participants were
asked to provide demographic information. All questionnaires for participants who did not complete all
questions or who had incomplete demographic information were discarded.

A questionnaire survey was used in this study to obtain information about the elderly's preferences for
environmental conditions, which were expressed in terms of "like" or "dislike" of certain environmental
conditions, and then to determine the influence of environmental conditions on the psychological
benefits of the elderly.

2.4. Measurement of the psychological benefits

The Restoration Outcome Scale (ROS) (Simkin et al., 2020, Korpela et al., 2008) was used to measure
perceived psychological benefits. There are six items on the ROS scale (Ojala et al., 2019). There are three
statements that reflect relaxation and calm (e.g., "l feel recovered and relaxed"), and one that reflects
attention recovery (e.g., "l feel focused and alert"), and two that reflect clearing your mind (e.g., "l can
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forget my daily worries"). To measure the psychological benefits, the average of the six ROS scales was
calculated using a five-point Likert scale (1-rare; 3-fair; 5-a lot).

3. Results

This article use IBM SPSS Statistics 26to analysis the data. This paper use variance (ANOVA and post-hoc
test) and independent sample T tests since the data follows a normal distribution approximately.
ANOVA's F statistic is based on the realization of two assumptions: normality and homogeneity.
Additionally, since some data sets do not satisfy the condition of equal variances, we use the statistical
method of Welch and Brown-Forsythe as an alternative to the F statistic.

3.1. Effects of urban public space on psychological recovery

According to the results (Table 1), there are significant differences in the psychological benefits of the
elderly in different urban public space.

Tablel the psychological benefits of urban public space and a post-hoc test

H ity Tambhaini
season Location mean  SD omogeneity Equality of means post hoc
(Levene)

test
A 4220 0591
B 3.804 0.682 Welch  22.356 <0.001 sc ap,
C 3.034 0728 EC, ED
spring D 2974 0832 2.398 0.038 BF, BC,
E 4097 0759 Brown- BD, FC,
: : 23831 <0.001 Ep
F 4303 0.531 Forsythe
A 3755 404
B 3545 851 Welch  20.099 <0.001 A-F. A-
C 3337 761 C. E-
winter D 3.521 677 5.194  <0.001 F. B-
. Brown- F. F-
E 3564 .586 POV 17838 <0.001 .
F o 4269 575 Forsythe C. F-D
A 31253 1072 A-E. A-
B 3.875 0404 Welch 22223 <0.001 F. E-
C 3.306 0345 B. E-
autumn D 3167 0.766 8864 <0.001 CD\ E—
E 4,200 0.585 Brown- - B-
W 15712 <0001 C. B-
F 3,950 0.588 Forsythe D. F-
C. F-D
A 3930 0410
B 3397 0744 Welch 18,558 <0.001 AE, AB,
C 3233 0774 o o gngAFD-
summer ) .
D 3131 0773 il
E 4444 0?1; Brown- ) (62 <0001 LC LD
‘ . 21,6 =<0, FC.FD
F h N
F 3761 0.600 orsythe

Position F has the largest psychological benefits on the elderly in spring, whereas position D has the
smallest psychological benefits. The range of psychological benefits is [4.303, 2.974]. The psychological
benefits of position F are the largest in winter, while the psychological benefits of position C are the
smallest, and the range of psychological benefits is [4.269, 3.337]. Position E has the largest psychological
benefit in autumn, while position D has the smallest, with a variation range of [ 4.200, 3.167]. Position E
has the greatest psychological benefit in summer, while position D has the smallest psychological benefit,
with a range of psychological benefits of [4.444, 3.131].
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Psychological benefits of the elderly were significantly different in different urban public space, with the
largest differences occurring in spring and summer (ROS differences of 1.329 and 1.313, respectively),
followed by autumn (ROS difference of 1.313) and winter (ROS difference of 0.932). In general, the
position D in spring promotes the least psychological recovery effect for the elderly, which is slightly
lower than "fair", therefore, it is negatively impacted. Position E in summer is the most conducive to
psychological recovery for the elderly, which is between " a little " and "a lot", which is very helpful for
their psychological recovery.

3.2. Psychological benefits of landscape elements

The psychological benefits of the sky were significantly affected in autumn (Fig.3a), and compared with
the elderly “dislike” sky, the favourite sky would cause the ROS score to decrease by 0.454 in autumn.
There was a significant difference between spring and winter psychological recovery benefits of
vegetation/greenery (Fig.3b), as well as a significant difference between favourite vegetation/greenery
and ROS scores (differences of 0.465 and 0.279). Buildings and roads did not have significantly different
effects on psychological benefits during the four seasons (Figures 3c and 3d).
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Figure 3 Influence of landscape elements on ROS score
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3.3. Psychological benefits of facility configuration

There is a significant effect of seats location on psychological benefits in spring, winter, and autumn (Fig.
4a), whereas favourite seats have a significant improvement in ROS scores (0.293, 0.191, and 0.212,
respectively). As shown in Figure 4b, fitness equipment significantly influenced psychological benefits in
winter and autumn, that is, favourite fitness equipment significantly increased ROS scores by 0.150 and

0.252 in winter and autumn, respectively.
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Figure 4 Influence of facility configuration on ROS score
3.4. Psychological benefits of human activities

In winter and autumn, it was found that the favourite group increases its ROS score by 0.163 and 0.361
compared with the “dislike” group (Fig. 5a). Recreational activities significantly influenced psychological
benefits during winter and autumn (Fig. 5b), whereas favourite recreational activities significantly

increased the ROS score (0.295 and 0.300, respectively).
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Note: "*" means p < 0.05, N - not liked, Y - liked

Figure 5 Influence of human activity on ROS score

4. Discussion

Specifically, this study examines the association between the urban public space environment and
psychological well-being. According to the findings of this study, there is a significant difference in
psychological benefits between different urban public space, which is consistent with previous studies
(Triguero-Mas et al., 2017, Simkin et al., 2021, Holy-Hasted and Burchell, 2022), however, seasonal
changes in urban public space cannot be ignored. Therefore, for the psychological benefits of the elderly,
in spring and winter, the relatively closed area surrounded by tall trees is the most favourable (position F).
During autumn and summer, a more open square with tall trees and shrubs, recreational facilities, and a
more open square is most beneficial to psychological well-being (Position E). In spring, autumn and
summer, semi-closed roads with high traffic volumes and many trees are the least conducive to
psychological benefits (position D). In the winter, there are several trees, traffic flow smaller semi-closed
streets are less conducive to psychological benefits (Location C). This means that in order to improve the
psychological well-being of the elderly, it is necessary to begin by examining the seasonal characteristics
of the urban public space environment. This paper provides a framework for an urban public space design
and it is systematically analysed the elements of the environment throughout the year.

In winter, the elderly enjoy vegetation/greening, which has the potential to enhance their psychological
well-being. Studies have also shown that vegetation and greenery in winter are beneficial for
psychological well-being (Hidalgo, 2021). In autumn, the sky will have a significant effect on elderly
people's psychological recovery. In spring, the sky will increase their popularity. The psychological
benefits of vegetation/greening can be significantly enhanced. In some studies, flowers have been shown
to enhance the psychological well-being of the elderly (Nordh et al.,, 2011), Consequently, spring-
blooming vegetation and greenery can be considered when designing a garden.

During winter and autumn, seats and fitness equipment favourite by the elderly can effectively improve
the psychological benefits of the elderly. There is evidence that the psychological benefits of spring
seating can be enhanced for the elderly.

A number of studies have shown that increasing recreational items can help improve the life satisfaction
of elderly individuals. For human activities, crowds and recreational activities favourite can enhance their
psychological health in winter and autumn (Lloyd and Auld, 2003). In spring and summer, crowds and
recreational activities did not significantly affect psychological recovery among the elderly.

5. Conclusion

The purpose of this study is to provide some suggestions for improving the psychological benefits of
elderly people in severe cold areas. The seasonality of urban public space has a significant impact on the
psychological well-being of the elderly. In spring, the closed area surrounded by tall trees is the most
beneficial, but semi-closed streets surrounded by trees and with high traffic flow are the most beneficial.
Although closed areas surrounded by tall trees are most beneficial in winter, streets with fewer trees and
less traffic are the most disadvantageous. The fall and summer months are characterized by tall trees and
shrubs. An open square with entertainment amenities is the most desirable, whereas a semi-closed street
surrounded by trees and having a large amount of traffic is the least desirable.

A discussion was also conducted regarding the degree to which urban public space environmental
conditions have an impact on the psychological benefits of the elderly, as well as ways to improve the
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psychological benefits of the elderly. Accordingly, in spring, vegetation/greenery and seating are the most
effective ways to improve the psychological benefits of the elderly, among which adding
vegetation/greenery that is preferred by the elderly is the most effective, such as increasing flowering
plants in spring. As a result, the design of vegetation/greening, seats, fitness equipment, crowds and
recreational activities, the psychological benefits of the elderly can be enhanced in winter and autumn.
Increased participation in favourite recreational activities is the most effective method of improving the
psychological health of the elderly. It has been shown that the design of the sky, seats, fitness equipment,
crowds, and entertainment activities can improve the psychological benefits of the elderly, with the sky
having the greatest impact. During the summer, environmental conditions do not have a significant effect
on the psychological recovery of the elderly. In this paper, we provide a reference for improving the
psychological benefits of the elderly.

6. References

BEARD, J. R., PHD, PETITOT, C. & REVIEWS, M. J. P. H. 2010. Ageing and Urbanization: Can Cities be
Designed to Foster Active Ageing? Public Health Reviews, 32, 427-450.

BOOTH, N. K. 1989. Basic elements of landscape architectural design, Waveland press.

CARMONA, M. 2015. Re-theorising contemporary public space: a new narrative and a new normative.
Journal of Urbanism: International Research on Placemaking and Urban Sustainability, 8, 373-405.

COLEY, R. L., SULLIVAN, W. C. & KUO, F. E. 1997. Where Does Community Grow?: The Social Context
Created by Nature in Urban Public Housing. Environment and Behavior, 29, 468-494.

DAVITT, K. 2008. Hardscaping: How to use structures, pathways, patios & ornaments in your garden,
Sterling Publishing Company, Inc.

DIMITROV-DISCHER, A., WENZEL, J., KABISCH, N., HEMMERLING, J., BUNZ, M., SCH6NDORF, J., WALTER,
H., VEER, I. M. & ADLI, M. 2022. Residential green space and air pollution are associated with brain
activation in a social-stress paradigm. Scientific Reports, 12, 10614.

EDELSTEIN, B., SPALDING, R. & KATZ, E. 2022. 9.25 - Mental Health and Treatment Considerations for
Older Adults. In: ASMUNDSON, G. J. G. (ed.) Comprehensive Clinical Psychology (Second Edition). Oxford:
Elsevier.

ELSADEK, M., SHAO, Y. & LIU, B. 2021. Benefits of Indirect Contact With Nature on the
Physiopsychological Well-Being of Elderly People. HERD: Health Environments Research & Design Journal,
14, 227-241.

GLADWELL, V. F., BROWN, D. K., WOOD, C., SANDERCOCK, G. R. & BARTON, J. L. 2013. The great outdoors:
How a green exercise environment can benefit all. Extreme Physiology & Medicine, 2, 3.

HIDALGO, A. K. 2021. Mental health in winter cities: The effect of vegetation on streets. Urban Forestry &
Urban Greening, 63, 127226.

HOLMES, E. A., O'CONNOR, R. C., PERRY, V. H., TRACEY, |., WESSELY, S., ARSENEAULT, L., BALLARD, C,,
CHRISTENSEN, H., COHEN SILVER, R., EVERALL, I., FORD, T., JOHN, A., KABIR, T., KING, K., MADAN, I.,
MICHIE, S., PRZYBYLSKI, A. K., SHAFRAN, R., SWEENEY, A., WORTHMAN, C. M., YARDLEY, L., COWAN, K.,
COPE, C.,, HOTOPF, M. & BULLMORE, E. 2020. Multidisciplinary research priorities for the COVID-19
pandemic: a call for action for mental health science. The Lancet Psychiatry, 7, 547-560.

TH ISOCARP FROM URBANISM AND 3-6 OCTOBER
WORLD WEALTHY PLANNING FOR 2022
PLANNING TO HEALTHY  THEWELL-BEING  BRUSSELS
CONGRESS  CITIES OF CITIZENS BELGIUM



The psychological benefits of urban public space
Yang, BAI; Hong, JIN for elderly living in a severe cold city of China

HOLY-HASTED, W. & BURCHELL, B. 2022. Does public space have to be green to improve well-being? An
analysis of public space across Greater London and its association to subjective well-being. Cities, 125,
103569.

KAPLAN, S. 1995. The restorative benefits of nature: Toward an integrative framework. Journal of
Environmental Psychology, 15, 169-182.

KORPELA, K. M., YLéN, M., TYRVAINEN, L. & SILVENNOINEN, H. 2008. Determinants of restorative
experiences in everyday favorite places. Health & Place, 14, 636-652.

KORPELA, K. M., YLéN, M., TYRVAINEN, L. & SILVENNOINEN, H. 2010. Favorite green, waterside and urban
environments, restorative experiences and perceived health in Finland. Health Promotion International,
25, 200-209.

LEVY-STORMS, L., CHEN, L. & LOUKAITOU-SIDERIS, A. 2017. Older Adults' Needs and Preferences for Open
Space and Physical Activity In and Near Parks: A Systematic Review. J Aging Phys Act, 1-45.

LI, D., ZHAI, Y., XIAO, Y., NEWMAN, G., WANG, D. J. L. & PLANNING, U. 2019. Subtypes of Park Use and
Self-Reported Psychological Benefits Among Older Adults: A Multilevel Latent Class Analysis Approach.
190.

LLOYD, K. & AULD, C. 2003. Leisure, public space and quality of life in the urban environment. Urban
policy research, 21, 339-356.

LU, S., WONSEOK, 0., RYOZO, 0. & LIJUN, W. 2022. Effects of Environmental Features in Small Public
Urban Green Spaces on Older Adults’ Mental Restoration: Evidence from Tokyo. International Journal of
Environmental Research and Public Health [Online], 19.

MAAS, J., DILLEN, S., VERHEl, R. A. & GROENEWEGEN, P. P. 2009. Social contacts as a possible
mechanism behind the relation between green space and health. Health & Place, 15, 586-595.

MARTENSSON, F., BOLDEMANN, C., SODERSTROM, M., BLENNOW, M., ENGLUND, J. E. & GRAHN, P. 2009.
Outdoor environmental assessment of attention promoting settings for preschool children. Health &
Place, 15, 1149-1157.

NORDH, H., ALALOUCH, C. & HARTIG, T. 2011. Assessing restorative components of small urban parks
using conjoint methodology. Urban forestry urban greening

10, 95-103.

NORDH, H., HAGERHALL, C. & HOLMQVIST, K. Exploring view pattern and analysing pupil size as a
measure of restorative qualities in park photos. Il International Conference on Landscape and Urban
Horticulture 881, 2009. 767-772.

OJALA, A., KORPELA, K., TYRVAEINEN, L., TITTANEN, P. & LANKI, T. 2019. Restorative effects of urban green
environments and the role of urban-nature orientedness and noise sensitivity: A field experiment. Health
& Place, 55, 59-70.

ORGANIZATION, W. H. 2017. Mental health of older adults.
ORGANIZATION, W. H. 2018. Ageing and health.

PATEL, V. & PRINCE, M. 2010. Global mental health: a new global health field comes of age. JAMA The
Journal of the American Medical Association, 303, 1976-1977.

PEEN, J., SCHOEVERS, R. A.,, BEEKMAN, A. T. & DEKKER, J. 2010. The current status of urban-rural
differences in psychiatric disorders. Acta Psychiatrica Scandinavica, 121, 84-93.

TH ISOCARP FROM URBANISM AND 3-6 OCTOBER
WORLD WEALTHY PLANNING FOR 2022
PLANNING TO HEALTHY  THEWELL-BEING  BRUSSELS
CONGRESS  CITIES OF CITIZENS BELGIUM



The psychological benefits of urban public space
Yang, BAI; Hong, JIN for elderly living in a severe cold city of China

PINSONNAULT-SKVARENINA, A., LACERDA, A., HOTTON, M. & GAGN&, J.-P. 2021. Communication With
Older Adults in Times of a Pandemic: Practical Suggestions for the Health Care Professionals. Public
Health Reviews, 42.

ROBINE, J.-M., CHEUNG, S. L. K., LE ROY, S., VAN OYEN, H., GRIFFITHS, C., MICHEL, J.-P. & HERRMANN, F.
R. 2008. Death toll exceeded 70,000 in Europe during the summer of 2003. Comptes Rendus Biologies,
331, 171-178.

SANCHEZ-GONZ4LEZ, D., ADAME RIVERA, L. M., & RODRIGUEZ-RODRIGUEZ 2018. Paisaje natural y
envejecimiento saludable en el lugar: el caso del Parque Nacional Cumbres de Monterrey (México). .
Boletin De La Asociacién De Gedgrafos Espafioles, 76, 20-51.

SIMKIN, J., OJALA, A. & TYRVAINEN, L. 2020. Restorative effects of mature and young commercial forests,
pristine old-growth forest and urban recreation forest - A field experiment. Urban Forestry & Urban
Greening, 48, 126567.

SIMKIN, J., OJALA, A. & TYRVAINEN, L. 2021. The Perceived Restorativeness of Differently Managed
Forests and Its Association with Forest Qualities and Individual Variables: A Field Experiment. 18, 422.

STAATS, H. 2012. Restorative environments, New York, Oxford University Press.

SUGIYAMA, T., THOMPSON, C. W., ALVES, S. J. E. & BEHAVIOR 2009. Associations Between Neighborhood
Open Space Attributes and Quality of Life for Older People in Britain. Environment and Behavior, 41, 3-21.

SUGIYAMA, T. & WARD THOMPSON, C. 2008. Associations between characteristics of neighbourhood
open space and older people's walking. Urban Forestry & Urban Greening, 7, 41-51.

TRIGUERO-MAS, M., GIDLOW, C. J.,, MARTINEZ, D., DE BONT, J., CARRASCO-TURIGAS, G., MARTINEZ-
iAIGUEZ, T., HURST, G., MASTERSON, D., DONAIRE-GONZALEZ, D., SETO, E., JONES, M. V. &
NIEUWENHUISEN, M. J. 2017. The effect of randomised exposure to different types of natural outdoor
environments compared to exposure to an urban environment on people with indications of
psychological distress in Catalonia. PLOS ONE, 12, e0172200.

ULRICH, R. S., SIMONS, R. F., LOSITO, B. D., FIORITO, E., MILES, M. A. & ZELSON, M. 1991. Stress recovery
during exposure to natural and urban environments. Journal of Environmental Psychology, 11, 201-230.

UNESCO. 2017. Public space [Online]. Available: http://www.unesco.org/new/en/social-and-human-
sciences/themes/urban-development/migrants-inclusion-in-cities/good-practices/inclusion-through-
access-to-public-space/ [Accessed)].

WAN, C., SHEN, G. Q. & CHOI, S. 2020. Effects of physical and psychological factors on users’ attitudes,
use patterns, and perceived benefits toward urban parks. Urban Forestry & Urban Greening, 51, 126691.

YAKINLAR, N. & AKPINAR, A. 2022. How perceived sensory dimensions of urban green spaces are
associated with adults’ perceived restoration, stress, and mental health? Urban Forestry & Urban
Greening, 72, 127572.

TH ISOCARP FROM URBANISM AND 3-6 OCTOBER
WORLD WEALTHY PLANNING FOR 2022
PLANNING TO HEALTHY  THEWELL-BEING  BRUSSELS
CONGRESS  CITIES OF CITIZENS BELGIUM



