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Abstract: A growing number of articles have identified and reported the benefits and importance
of urban green spaces for improving human well-being, but there is a significant knowledge gap
regarding the impact of urban green spaces on the subjective well-being of older adults. The literature
search (August 2015-August 2022) was derived from two major scientific databases, Google Scholar,
and Web of Science. As a result, 2558 articles were found, 1527 of which were retrieved from WQOS
and the rest from Google Scholar. Bibliometric methods and VOSviewer software were used to
screen and organize the articles in the relevant fields. Finally, 65 articles met the review criteria. The
included studies aim to capture the benefits of various features of urban green spaces in meeting or
enhancing the subjective well-being needs of older adults. The results of our review further support
the existence of a strong link between older adults’ subjective well-being and various features of urban
green spaces, providing new insights for future in-depth reexamination and policy development.
Furthermore, the relationship between urban green spaces and older adults’ subjective well-being
depends not only on the urban green spaces themselves but also on the characteristics of the older
adult population that uses them.

Keywords: urban green space; subjective well-being; older people; green space characteristics

1. Introduction

Urbanization and aging are occurring and growing at an unprecedented rate and
are key challenges for most countries worldwide. Urbanization leads to more people
living in urban areas [1], and urban overcrowding can exacerbate the risk of infectious
diseases [2]. Globally, there has been a significant demographic shift, with 16.2% of the
global population projected to be aged 65 years and over by 2050 (United Nations, New
York, NY, USA, 2020). Older people are defined by the World Health Organization as
those over 60 years of age, with those 60 to 74 years of age being younger seniors, 75 to
89 years of age being seniors, and 90 years of age or older being long-lived seniors [3]. The
United Nations have identified the health and well-being of older people as one of the most
urgent social issues of the present day. Aging research represents a new frontier in terms of
making the most of older people’s resources while highlighting their needs and potential
contributions. Evidence from research has demonstrated that healthy, active, and positive
aging can be achieved through lifestyle changes and effective interventions [4]. Focusing
on the concept of well-being is fundamental to happiness and aging [5] and in the common
interest of human development [6].

Research on the origins of subjective well-being was first prevalent in the fields of
educational psychology, gerontology, marital success, and epidemiology. Diener (2012)
coined the term subjective well-being as people’s evaluation of their own lives, well-
being, and a sense of purpose [7]. Subjective well-being is not a single phenomenon, and
scientists believe it needs to be studied in terms of both the affective component (positive
and negative emotions) and the cognitive component (life satisfaction). This has some
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relevance to the quality of life as defined by the World Health Organization Quality of Life
Group [3]. The social indicators movement of the 1960s and 1970s saw a gradual increase
in interest in the study of subjective well-being by experts and scholars in various fields,
and subsequently, the terms goodness of life, satisfaction, happiness, and quality of life
were used interchangeably [8]. Research also suggests that different domains of well-being
may significantly contribute to favorable life outcomes [9], that people with more positive
affect report better social relationships and healthier behaviors [10], and that people with
high subjective well-being have stronger immune systems, live longer and have lower
mortality from cardiovascular disease [11], have fewer sleep problems, are more capable
of self-regulation and coping [12], and are relatively more cooperative and pro-social [13].
Maintaining high levels of subjective well-being is a fundamental aspect of successful
aging. Subjective well-being does not decline with age, and empirical studies have shown
that older people do not have lower levels of subjective well-being compared to younger
people. Subjective well-being can be assessed in gerontology by measuring self-esteem, life
satisfaction, and happiness.

Urban green spaces have been identified as being relevant to promoting human health
and enhancing well-being [5]. In recent years there has been increased interest in research
concerning the health-promoting potential of urban parks [14]. Green corridors not only
raise the species richness of landscape patches but also help sustain daily physical activity
and positively impact human health [15]. Urban green spaces provide spaces to experience
nature [16], with potential associations with health through three pathways: hazard reduc-
tion, encouragement of physical activity [17], and resiliency [18]. Recommendations from a
meta-analysis have shown that environmental factors such as the quality and accessibility
of green spaces can have an impact on the physical activity of citizens [19]. Many countries
are keen to highlight the value of urban green space utilization. In Denmark, for example,
approximately 25% of health policies state that urban green space has a positive impact
on the health and well-being of the population [20]. Furthermore, studies have revealed
that facilities such as lighting, sidewalks, benches, or plant species richness in urban green
spaces also influence the use and activity of urban green spaces [21], with a positive rela-
tionship with the mental health of users [22]. Interestingly, some studies have used social
media data in combination with traditional field surveys and questionnaires for future
research, an approach that could provide researchers with a wealth of detail about older
visitors” personal experiences, behaviors, and their approach to visiting parks [23].

A framework for the potential impact of urban green space on mental health has been
succinctly summarized, from attention recovery theory to the sense of place framework
to stress reduction theory. Evidence from an epidemiological perspective also implicates
urban green spaces in improving residents” general physical and mental health [24]. Some
researchers also acknowledged that increased social interactions within urban green spaces
are associated with capacity building, especially among vulnerable groups (e.g., older peo-
ple), and green spaces in cities can be associated with improved overall well-being [25] and
self-perceived health status [26], suppressed morbidity and increased life expectancy [27],
and increased satisfaction with life prospects [28], among other ways to promote healthy
aging in older people [29]. The perception of spatial places is multidimensional and results
from a large number of meaningful human interactions with physical entities or physical
spaces, with the perceived value being influenced by time and environment [30]. The
health and well-being of older people are influenced not only by their behaviors but also
by the environment in and around which they live. Parks are important places for outdoor
recreation, socialization, and physical activity and are significant environmental resources
that support the well-being of older people and healthy aging, with studies showing that
10% of park visitors are older people [31] and that their visits to parks can mitigate stress
and reduce anxiety and depression [18]. A study of older people in the UK found that
older people preferred parks with a variety of public facilities but without nuisance [11]. In
addition, negative aspects of urban green spaces are now an obvious concern for researchers
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in the literature, such as health-related ecosystem damage [32], air quality issues [33], and
safety issues [34].

Despite reasons to believe in the positive impact of urban green spaces on human
health (including mental health) and well-being, and the significance of their use, due to
the comprehensive relationship between urban greenspace use and subjective well-being,
these articles did not conclusively demonstrate which characteristics of urban green space
play a constructive role in improving the subjective well-being of older people, which is a
particularly significant omission. Therefore, the main goal of this systematic review is to fill
this need: seeking to understand the association between specific characteristics of green
space and the subjective well-being of older people to help urban designers improve the
design of urban green spaces and to help governments develop green space policies that are
responsive to vulnerable groups. In pursuit of our primary objective, we also investigated
a second objective, namely the influence of socio-demographic characteristics of different
older people regarding their perceived green space and self-reported well-being. We expect
these findings to develop further a deeper understanding of the relationship between urban
green spaces and the health and well-being of older adults.

To this end, this paper aims to address the following research questions:

1. Which characteristics of urban green spaces may influence older people’s subjective
well-being?

2. Which sociodemographic characteristics have implications for older people’s access
to subjective well-being and perceptions of urban green spaces?

2. Methodology
2.1. Search Methods

In this study, a systematic search of the literature review was conducted. A systematic
review is a research method that aggregates multiple studies based on specific criteria to
provide high-quality evidence [35]. We selected articles from August 2015 to August 2022
from Google Scholar and Web of Science databases for the review. To capture the entire
knowledge landscape, we further completed this search using the most common synonyms
found in the field of study. The captured results were then combined to identify our final
research subjects. This study formalizes the importance of three characteristics of urban
green spaces in influencing subjective well-being in old age. The final search syntax was:
TITLE-ABS-KEY = (“green space”) OR (“green area”) OR (“public space”) OR (“parks”)
OR (“open space”) AND TITLE-ABS-KEY = (“the elderly”) OR (“older people”) OR (“older
person”) OR (“aging”) OR (“Senior citizens”) AND TITLE-ABS-KEY = (“well-being”) OR
(“human well-being”) OR (“subjective well-being”) OR (“aging”) OR (“Senior citizens”).

2.2. Inclusion and Exclusion Criteria

In August 2015, the Second World Assembly on Aging was held by the World Health
Organization in Madrid, Spain, and the Global Report on Aging and Health was released,
formally introducing the critical concept of healthy aging. Therefore, it is significant that
the starting point for inclusion in the review was defined in August 2015, as mentioned
earlier. The review aims to examine the important theoretical contributions since 2015 on
the role of urban green spaces in influencing the subjective well-being of older people and in
establishing insights for future research. Our review study follows the topical information
of the times, fits the key trends of social development, and provides a scientific basis for
promoting the sustainable development of aging and the aging industry. Clarifying the
research cycle of the paper was the first inclusion criterion of this review study.

The inclusion criteria were (1) English-language articles published from August 2015
to August 2022; (2) peer-reviewed studies; (3) surveys or qualitative studies; and (4) the
primary research focused on urban green spaces and the subjective well-being of older
adults. The exclusion criteria were (1) articles published before August 2015 and after
August 2022; (2) editorials, opinion pieces, and non-research papers; (3) non-English
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language articles; and (4) research content not related to urban green spaces or the well-
being of older adults, such as the well-being of young people.

2.3. Search Outcomes

Of the total number of publications surveyed, 2558 references were from Google
Scholar and 1527 references from Web of Science. Approximately two-thirds of the literature
was removed because it depended heavily on the relationship between the variables (e.g.,
insufficient information). After excluding these studies, 452 articles were left to be read
in detail. Next, conceptual studies or studies without a relevant empirical component
were excluded to obtain more evidence with empirical support. Finally, 65 articles were
included in the literature review analysis for thematic analysis. Most of these articles were
from English language journals, with five being in Chinese. More information about these
studies is detailed in Figure 1.

Figure 1. The flow diagram of the study.
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2.4. Data Extraction

Based on the search outcomes, three authors extracted the data and resolved dis-
agreements by consensus. Extracted data included sample characteristics (i.e., region,
country, size), study design (i.e., qualitative study, quantitative study, mixed study), spatial
characteristics of urban green spaces, green characteristics of urban green spaces, green
features of urban green spaces, and socio-demographic characteristics of the elderly. Table 1
illustrates detailed information on the various characteristics of urban green spaces and the
sociodemographic characteristics of older people.

Table 1. Urban green space characteristics and sociodemographic characteristics of older people.

Urban Green Space Characteristics Sociodemographic
Spatial Green Gray Characteristics of
Characteristics Characteristics Characteristics Older People
. Mamtamlr}g Farbon and oxygen balance Car parking facilities
Size Purifying the environment . s
. . . Resting facilities
Area Improving the urban microclimate . epe Gender
. - Recreational facilities
Type Reducing urban noise s Age
. . . e Sports facilities . .
Distance Disaster prevention and mitigation ) - Household registration
. o . . Sanitary facilities .
Quantity Biodiversity conservation s s Marital status
. S Lighting facilities . .
Quality Vegetation richness : epe Religious beliefs
T Security facilities .
Availability Water resources L e Education level
- . . S Directional facilities .
Accessibility Bird and animal species richness s Job before retirement
o . Landscape facilities
Safety Providing aesthetic spaces Income
. . . Management centers
Frequency and duration Social, cultural, and ecological . s -
. . Service facilities buildings
interactions

2.5. VOSviewer and Visual Plot

VOSviewer is a free JAVA-based software focusing on visualizing scientific knowl-
edge [36]. The most significant advantages of VOSviewer over other bibliometric software
are its powerful graphical visualization capabilities [37], its application to large-scale
data [38], and its versatility in adapting to various databases [39] and various formats of
source data [40].

VOSviewer software was used to analyze and assess the hotspots and knowledge
clusters of this study. By importing the bibliometric dataset, visual plots of keywords
co-occurrence analysis, common country network analysis, and coupling analysis can
be generated.

The visualization of the term maps is provided in both Figures 2 and 3. Figure 2
demonstrates the main terms related to green space. Figure 3 illustrates the main terms
related to well-being in the selected articles. Each term is represented by a circle, the
size of which reflects the number of publications in which the term was found, while the
distance between every two terms provides key indicative information about the relevance
of the term. The color indicates the group of terms with relatively strong relevance. In
these two visualizations, it is evident that a high degree of symbiotic relationship exists
between well-being, health, subjective well-being, green space, green infrastructure, and
biodiversity. Clustering the strength of correlation between these terms provides us with
the evolutionary path of disciplinary knowledge and the research hotspots and trends in
this field for the next review studies, which helps to further identify the research objects
and observation topics.
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Figure 4 shows the mapping analysis of the network of cooperating countries. It
reflects the cooperation between countries in the research on the related areas of urban
green space and the well-being of the elderly, as well as the degree of cooperation. The
larger the node, the more productive the research is in this area. The length and thickness
of the links between nodes represent the collaborative relationships between countries. The
country with the highest total link strength is the United States, followed by China and the
United Kingdom.
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Figure 5 displays the graphical analysis of bibliographic coupling. Experts from
sociology, psychology, gerontology, epidemiology, urban design, and land-landscape plan-
ning attach great importance to the intersection of green space and well-being. Moreover,
what is visible in this visualization is that most scholars are more connected to each other
and have very strong collaborative relationships. Only a small number of scholars have
published independently.

_Zuanon 2018) Ab 2016)

Jakubeg206) 2 Couta(2020) Semem

s Roberts(2019)
P BeII@O‘I9) P Omar(2018)

) Costanza (201 7) Siij. 184)
Onwuanyi (2017)

. & =‘.€Je@o17) o

*) Mcpﬁersgn (2017) =
o _ WH}A)

Figure 5. Bibliographic coupling analysis (Source: authors) [17,41-46].

This study not only presents the associations and results between three main char-
acteristics of urban green space and the subjective well-being of older people but also
analyzes the relationship between the perception of green space and the subjective well-
being of older people from the perspective of sociodemographic characteristics. There is no
doubt that only a few articles met the review criteria, mainly because many studies were
conducted on younger people and were inconsistent with measures of well-being.
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3. Findings

The results of the study provided a comprehensive analysis of the literature from two
major databases (Google Scholar and Web of Science) since August 2015 that are highly
relevant to the research topic. The results of the review are presented in two themes to
reflect the influence of three main characteristics of urban green spaces (spatial, green,
and gray characteristics) and sociodemographic characteristics on the perception of green
spaces and the subjective well-being of older people.

This section first presents the findings on the study characteristics of the two research
themes. The second section describes the findings of the study on the correlation between
spatial characteristics, green characteristics, and gray characteristics of urban green spaces
and the subjective well-being of older people.

3.1. Study Characteristics

The first research theme was to investigate the association between the spatial charac-
teristics (Table 2), green characteristics (Table 3), and gray characteristics (Table 4) of urban
green spaces and the subjective well-being of older adults, respectively. A total of 50 articles
were included in the review. Of these, 48% of the articles (N = 24) originated from European
countries; with 22% (N = 11) and 20% (N = 10) being from Asian and American countries,
respectively; the remaining 10% of the articles (N = 5) belonged to Australia. Close to half
of the studies relate to Europe. However, the locations of South America and Africa were
excluded from these studies. From a research content perspective, four articles concerned
the three main characteristics of urban green spaces [47-50]. There were two articles each
on the spatial characteristics and gray characteristics of urban green spaces [51,52] and
green characteristics and gray characteristics of urban green spaces [53,54], and only one
article was published on the spatial characteristics and green characteristics of urban green
spaces [55]. The rest of the articles were analyzed only in terms of one characteristic of
urban green spaces, spatial characteristics (N = 19), green characteristics (N = 13), and
gray characteristics (N = 9). Seen from the perspective of research methods, quantitative
research methods, including surveys, questionnaires, and regression analysis, were used
in 68% of the papers (N = 34). Qualitative research methods, including bibliometric meth-
ods, case studies, interviews, and meta-analysis, were applied in 30% of the papers. A
mixed approach of social prescribing approach was conducted in only 2% of the papers
(N =1). In addition, the study sample sizes varied from 15 to 36,368 individuals. All study
characteristics for the first research theme are shown in Supplementary File S1.

The second research theme was to examine the influence of sociodemographic charac-
teristics of older people on their perception of green space and subjective well-being. A
total of 15 articles were included in the review. Five articles (30%) originated from European
countries (Switzerland, the Netherlands, Poland, and Germany); the remaining 10 articles
were from China (N = 3), the United States (N = 3), and Australia (N = 4). Moreover, our
review revealed that the survey method was the most conducted research method (53.33%).
In addition to the survey method, reviews, case studies, cohort studies, ordinal regression,
and bibliometric methods were also widely applied in this area of research. Study sample
sizes ranged from 100 to 24,954 individuals. All study characteristics for the second research
theme are shown in Supplementary File S2.

3.2. Urban Green Space Characteristics and Subjective Well-Being of Older People

Table 2 illustrates the total of 26 articles [2,6,47-52,55-72] is included in the review
on the study of the correlation between spatial characteristics of urban green spaces and
the subjective well-being of older adults. Among them, 16 articles belong to research
articles (RA) forming the highest percentage (61.54%), while the rest are articles (23.08%,
N = 6), systematic reviews (11.53%, N = 3), or original scholarship (3.85%, N = 1). Area,
size, type, location, distance to park, quantity, quality, availability, accessibility, safety,
frequency, and duration as spatial characteristics of urban green spaces are used to decipher
their association with the subjective well-being of older people. It is worth noting that
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accessibility is considered the most significant green space feature affecting the subjective
well-being of older adults, as it is mentioned and analyzed in detail in 17 articles (65.38%).
Accessibility is identified as essential place support to encourage older people to participate
in green space and engage in physical activity.

Secondly, more than half of the papers report that the type (50%, N = 13) and size
(53.8%, N = 14) of parks are remarkably connected to the experience and perception of green
space among older adults. The richness of green space type and scale is described in detail
as providing diverse spaces for physical activity and social interaction and increasing the
likelihood that older adults would use green space. Over 40% of the articles emphasize the
many benefits of park size (42.3%, N = 11), distance to home (46.2%, N = 12), and quantity
(46.2%, N = 12) on older adults’ mental health. The larger the area of green space and the
closer the distance to home, the more significant the health benefits of green space. An
increase in the number of parks shows a positive correlation with psychological well-being.
In addition, more than 30% of the articles reveal correlations between the frequency of
greenspace visits and duration of stay (38.5%, N = 10), quality (34.6%, N = 9), location
(30.8%, N = 8), and availability (30.8%, N = 8), and the impact of these characteristics on
older adults’ self-reported health and well-being.

Park location and availability positively correlate with the frequency of greenspace
visits and duration of stay among older people. Providing and maintaining good urban
green space quality is an effective strategy to moderate the health benefits and enhance the
well-being of the elderly. Finally, only four articles (15.3%) mention the perception of safety.
However, the final review shows that most articles combine the dimension of the perceived
safety of green spaces and gray features of green spaces, perhaps due to the interesting
finding that older adults use more gray facilities (e.g., paths and accessibility) in green
spaces when visiting them. The above results highlight that the spatial characteristics of
urban green spaces can provide benefits and specific uses for older adults and can influence
potential benefits for older people, such as higher levels of social support.



Int. |. Environ. Res. Public Health 2022, 19, 14227 10 of 29
Table 2. Spatial characteristics of urban green space and the subjective well-being of older people.
P 8 p ] & peop
Urban Green Space Characteristics Subjective
(Spatial Characteristics) Well-Being of
The First P Older People Nature
Author Country Design Participants of
(Year) Frequency Study
Area  Size Type Location Distance Quantity Quality Availability ~ Accessibility = Safety and Association
Duration
Bertram 485 usable
(2015) [58] Germany Web survey observations v v 4 4 4 © RA
Cao USA Carrcllp})ellt’is 1303 responses O RA
(2015) [72] model an 2 v v v
survey
Ettema The : 258 questionnaires
(2016) [51] Netherlands Online survey were returned v © RA
(ZAOIEE)H[IE;] Turkey Questionnaire 420 participants Vv v/ RA
(ZORliéo)u[)éO] France Interviews 90 adult participants Vv O RA
Larson 160,000 independent
(2016) [61] UsA Telephone survey telephone surveys 4 v v O RA
Sara Tilley Experimental 43 participants aged
(2017) [62] UK design 65 years and over v v v 4 4 4 v © A
White . 7272 persons (16%
017) [71] UK Omnibus survey aged > 65years) Vv O RA
Slzevy— USA Bibliometric 48 articl o SR
(201%??;2] approach articles v v v v v v v v v
g(?lc ;I;t[}é;e] UK Cross-sectional 15 older adults Vv v v v Vv O A
Ayala- . Social prescribin Vulnerable
Azcarraga M p 8 lat Includ RA
g exico program populations (Includes v v v Vv Vv v v Vv Vv @)
(2019) [47] older people)
Household
Zhan, . : :
(2019) [%3] Singapore quessflllf)vnenaue 1000 adults Vv Vv Vv Vv Vv Vv Vv O A
y
Miralles- Multilevel .
Guasch Spain regression 269 participants (aged Vv Vv Vv Vv O A
(2019) [48] analysis 2 60 years)
Nishigaki Multilevel 126,878 older adults
(2020) [64] Japan cross-sectional (aged > 65 years) v O A
Dennis UK Regression 61.93% (aged > v N v v Y Vi o RA

(2020) [65]

analyses

60years)
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Table 2. Cont.
Urban Green Space Characteristics Subjective
(Spatial Characteristics) Well-Being of
The First 3 Older People Nature
Author Country Design Participants of
(Year) . . . . . [ ars Frequency o Study
Area Size  Type Location Distance  Quantity Quality Availability Accessibility ~ Safety and Association
Duration
. Sydney (2776)
Shuvo : Poisson .
Australia : Singapore (2630) V4 Vv N @) 0S
(2021) [66] regressions Dhaka (5071)
Nguyen - Bibliometric 68 articles from
(2021) [67] Australia approach 59 studies v v v v v v O SR
(Pza(l)léllv)v?ﬂﬁ Germany Questionnaire more than 1700 users Vv @) RA
Farfan On-screen visual .
Gutiérrez Mexico interpretation 82.8’079 people living Vv Vv v NG Vv @) A
(2021) [56] method in the study area
Roberts Linear mixed .
(2021) [68] UK effects models 10,000 residents v v v Vv @) RA
(Z%Ealgifié] Australia Dsetsact?sgfclze 36,368 residents V4 Vv Vv Vv Vv @) RA
Gianfredi Bibliometric .
2021) 2] Ttaly approach 34 articles Vv Vv Vv Vv Vv O SR
Petrunoff Interviewer-
(2021) [69] Singapore assisted 3435 Participants Vv Vv NG O RA
? survey
Veitch Australia/ . 501 older adults (aged
(2022) [50] Belgium Cross-sectional > 65 years) v o RA
Ali : . 500 persons (38.4%
(2022) [55] India Field survey aged > 60 years) v v v N4 Vv v NG ) RA
Oviedo Survey and 140 persons (16%
(2022) [70] Canada questionnaire aged > 60 years) v © RA

Note RA: Research Article; SR: Systematic Review; A: Article; OS: Original Scholarship. / denotes the relevant variables appearing in the paper; O Indicates that the relevant variables
appearing in the paper are associated with the subjective well-being of older people.
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A total of 20 articles [1,47-50,53-55,63,73-83] were included in the review of the study
on the correlation between green characteristics of urban green spaces and subjective well-
being of older adults, reporting 11 analyses related to green characteristics of urban green
spaces. For a description of the included articles and analyses, see Table 3. Although the
nature of the studies is more diverse in this area, the highest proportion of research articles
remains (35%, N = 7). The literature review in this area reveals that 90% of the articles
(N = 18) identify biodiversity conservation as a green feature of urban green spaces and
as the green indicator most strongly associated with the subjective well-being of older
adults. There is a strong correlation between perceived biodiversity and measures of the
health of older adults. This is followed by vegetation richness, an indicator mentioned in
65% of the articles (N = 13), where rich plant communities not only support and promote
biodiversity in green spaces but also promote positive socio-ecological outcomes in green
spaces. Purifying the environment and providing aesthetic spaces are considered essential
features of urban green spaces that can significantly contribute to ecosystem services and
promote the physical and mental health of the elderly, a message we observed in 45% (N = 9)
of the papers. In addition, improved urban microclimate (35%, N = 7), water resources
(35%, N =7), bird and animal species richness (35%, N = 7), and socio-cultural integration
with landscape ecology (35%, N =7) are also widely noted green features of green spaces
as effective factors that can enhance well-being at the sensory levels of sight, hearing, and
touch, reduce anxiety levels, and can promote more positive responses. Maintaining carbon
and oxygen balance is assessed and analyzed by 30% of the papers (N = 6) as the primary
green feature of urban green space, and it is concluded that maintaining carbon and oxygen
balance reveals the correlation between urban green space and subjective well-being of
older adults from an ecological perspective. Moreover, 25% of the papers (N = 5) mention
urban noise as one of the main threats affecting the self-reported well-being of older adults
and urban green space as a natural buffer zone. Its noise reduction function can directly or
indirectly affect the life satisfaction and subjective well-being of older people. Finally, it is
fortuitous that a logistic regression study from China (396 valid questionnaires returned)
examines earthquake mitigation as a green indicator, which is the only article (5%) that
mentions an association between earthquake mitigation and older adults” well-being. The
results of the review suggest that green features of green spaces have a non-negligible role
in reducing environmental pollution, reducing life stress, relieving pain, improving sleep,
providing visual stimulation, and improving mental health. The findings of this review
on studies related to the green characteristics of urban green spaces and the well-being of
older people provide a theoretical basis for future research.
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Subjective
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Note: R: Review; RA: Research article; SR: Systematic Review; RP: Research Paper; A: Article. IR: Invited Review; 1/ denotes the relevant variables appearing in the paper; O Indicates
that the relevant variables appearing in the paper are associated with the subjective well-being of older people.
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Table 4 illustrates the 17 articles [47-54,84-88,88-90] on the study of the correlation
between the gray characteristics of urban green spaces and the subjective well-being of
older people. A total of 12 correlational analyses of gray characteristics were considered
in the current review. Of these, 76.5% of the papers identify high-quality rest facilities
(N = 13) as influential gray facility that influences older adults’ visitation and use of urban
green spaces, playing an important role in attracting visitors and promoting visitation
rates. In addition, we observe that pavement conditions in urban green spaces are as
important as rest facilities in influencing the well-being of older adults (76.5%, N = 13).
Path and pavement conditions are the main aspects that reflect the inclusive design of
urban green spaces and park accessibility. This result suggests that paths as gray facilities
in urban green spaces are strongly associated with the perceived safety and well-being
of older people in green spaces. Furthermore, 64.7% of the papers (N = 11) assess the
importance of providing accessible green spaces, as this factor determines the safety and
comfort of older people engaging in physical activities and social interactions in urban
green spaces. In contrast, lighting facilities (N = 9), safety facilities (N = 9), recreational
facilities (N = 10), sanitation facilities (N = 10), and campus management centers (N = 10) are
analyzed in closer proportions (52.9%, 58.8%) in terms of their relevance in supporting the
health and well-being of older adults. In addition, sports facilities (N = 6) and directional
facilities (N = 6) are considered necessary aspects to keep urban green spaces in good
condition. Finally, only 23.5% of the papers (N = 4) consider that landscape facilities affect
the perception of green spaces and the well-being of the elderly.

3.3. Socio-Demographic Characteristics of Older People and Subjective Well-Being in Urban
Green Space

Table 5 shows the 15 articles [67,91-104] included in the reviewed studies on the topic
of sociodemographic characteristics of older adults and their perceived well-being in green
spaces. From a demographic perspective, the differential impact of the perception of green
space on health and well-being is an important element of previous studies. The second
research theme focused on the sociodemographic characteristics of older adults and the
influence of personal factors and family variables on their health and well-being.

Similar to the content validation studies on measures of well-being in older adults, it
was emphasized that age, gender, marital status, education, pre-retirement employment,
and income need to be considered as essential factors in evaluating well-being in older
adults. Cohort studies in the United States and Australia have indicated that psychological
distress and general health deficits are more prevalent among older adults, women, and
those with low education, low income, or not working. In a cross-sectional study in the
Netherlands, which included age, marital status, education, and income as background
variables for older people, these demographic characteristics were found to be associated
with high scores in all quality-of-life domains, while women scored lower in physical
health and psychological aspects. Studies in China have also suggested that older people
who continue to work after retirement have better economic and physical health than
those who do not work after retirement, but their mental health is lower than the latter. In
terms of gender-related perceptions, men and women expressed different expectations and
sensitivities regarding their perceptions and experiences of urban green spaces and public
spaces, with women being more willing to spend time in the community and to be more
integrated into the community’s green space.
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Table 4. Gray characteristics of urban green space and the subjective well-being of older people.
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Note: R: Review; RA: Research article; SR: Systematic review; MA: Meta-Analysis; A: Article; RP: Research Paper; OA: Original Article. i/ de-notes the relevant variables appearing in
the paper; O Indicates that the relevant variables appearing in the paper are associated with the subjective well-being of older people.
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Table 5. Sociodemographic characteristics and the subjective well-being of older people.
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Note: RA: Research article; LR: Literature review; MA: Meta-analysis; OI: Original investigation. SR: Systematic Review; 1/ denotes the relevant variables appearing in the paper;
O Indicates that the relevant variables appearing in the paper are associated with the subjective well-being of older people.
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3.4. In Summary: Urban Green Spaces Support Subjective Well-Being in Older People

Using thematic analysis, we grouped the collected articles according to topics: (1) Quan-
tifying the characteristics of urban green spaces, including their spatial, green, and grey
characteristics. We analyzed the positive and negative effects of the different characteristics
of urban green spaces on the subjective well-being of older people. (2) Reviewed the
sociodemographic characteristics of older people and their effects on subjective well-being.
Based on our review, we can conclude that urban green spaces would be a corollary to the
positive association in promoting health-related behaviors and subsequent positive health
outcomes among older adults. Changes in sociodemographic characteristics may also
contribute to the fact that older adults have inconsistent perceptions, preferences, and use
of urban green spaces. Although the review methodology and exclusion conditions differ,
our results are consistent with recent findings. Urban green spaces are an important factor
affecting the physical and mental health of older adults [2] and are a central component
of urban sustainability and resilience [106]. In the context of the growing urban aging
population in the world, our review study further emphasizes the importance of integrating
urban green spaces into urban planning and public health policies.

4. Discussion

This paper presents the findings of a review investigating the relationship between
urban green spaces and subjective well-being from the perspective of older people. Despite
a growing body of articles identifying and reporting on the benefits and importance of
urban green spaces in improving human well-being, the available evidence on the role of
urban green spaces in influencing older people’s subjective well-being is under-captured,
leading to potential gaps in our understanding of older people’s use and perception of urban
green spaces concerning their physical health, psychological well-being, and subjective
well-being. Which characteristics of urban green spaces may influence older people’s
subjective well-being, and what is the impact of sociodemographic characteristics on older
people’s perceived urban green spaces on their subjective well-being?

4.1. The Relationship between Different Urban Green Space Characteristics and the Subjective
Well-Being of Older People

4.1.1. Spatial Characteristics of Urban Green Spaces

The preconditions that influence the use of urban green spaces are their size, quantity,
and quality [106]. In general, the quantity of nearby public green spaces is associated with
better mental health [51,61,107], which requires urban designers to take into account the
interrelationship between the community, the amount of green space, and the elderly pop-
ulation when conducting urban master planning. Quality is defined by describing various
characteristics of green spaces, and landscape architects can demonstrate the attractiveness
of green space by designing the spatial characteristics of urban green spaces [52,90,108] and
is measured by natural, cultural and historical, quiet, and amenity aspects [64,66,99]. Natu-
ral spaces, especially green spaces, have clear potential and cohesive effects on reducing
depression and improving mental health. Data capture through the Normalized Difference
Vegetation Index or overall green cover, public policy often supports increasing the amount
of green space in urban areas [65,109], as access to these green areas can improve mental
health [67,110]. However, the accessibility, safety, and reachability of urban green spaces
should also draw government departments and urban planners.

The choice and use of urban green spaces by older people can promote a variety of
health benefits, such as increased physical health through participation in physical activities
in parks in green spaces [6,68,111] and reduced tension and increased personal resilience
and social cohesion through social interaction in green spaces [16]. Social cohesion is an
important aspect of well-being in old age, and urban green spaces provide places and spaces
for older people to enhance social cohesion and reduce the risk of mortality [2,69,112].

In addition, for older people living in more socio-economically disadvantaged com-
munities, their consideration of the accessibility, reachability, and safety of urban green
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spaces also needs to be addressed. This is because the access to urban green spaces that
can be identified by GIS is not necessarily applicable to older people in the analyzed ar-
eas. Examples include high-end private gardens or golf clubs. Policymakers and urban
planners are keen to commission the expert design of urban green spaces. However, from
the perspective of designing complexity for the real world, urban green spaces are hardly
ever designed to provide any specific health benefits due to a lack of clarity about which
specific features of urban green spaces provide benefits for specific groups of people, such
as older people. As Lee et al. [55,70] point out in their study, there is a need to identify
what health outcomes are sought and what activities in urban green spaces contribute to
these outcomes. In turn, the features of urban green spaces that encourage such activities
are highlighted [71,111]. Therefore, understanding and quantifying the functional and
dependency relationships between urban green spaces is a fruitful strategy for promoting
health effects and subjective well-being in older people.

4.1.2. Green Characteristics of Urban Green Spaces

The 11 studies related to the green features of urban green spaces and the subjective
well-being of older adults have been summarized in our review. Vegetation is the only
primary producer in urban ecosystems and is considered to be an important component
of terrestrial ecosystems and urban landscapes [113]. The natural value of public green
spaces is to provide space for plant and animal habitats while supporting sustainable
urban development and enhancing the health of urban dwellers by purifying space, im-
proving microclimate, and increasing stormwater retention. Green space is not only a
valuable resource for community health-related activities [1,19], but it is also an important
example of resilient buffering that can reduce the incidence of cardiovascular disease and
diabetes [77,114].

A cost-benefit and utility analysis of urban green elements from an economic perspec-
tive allow for methods and tools to economically assess the value of urban green to address
all uses and co-benefits [49,115]. Urban green spaces (such as parks) are distinguished from
other spaces by their unique natural systems, where people want to engage with nature and
enjoy a greater variety and abundance of green elements as much as possible [78,83,116].
Long-term contact and interaction with nature parks can satisfy human needs for nat-
ural recreation and spiritual entertainment [79,117], leading to increased resilience and
well-being, not only at the level of respect, acceptance, and belonging but also in terms of
emotional and identity needs [55,118]. At the same time, urban ecosystems, such as green
and blue spaces, also provide aesthetic services to citizens [21,80,82] and contribute to the
quality of urban life [76,119].

Contact with nature, such as lushly vegetated parks or streetscapes, can promote
rational mechanisms for many health benefits [74,120], which are important for preventing
or improving obesity, diabetes, certain cancers, osteoporosis, and other diseases in the
elderly. A spatial analysis investigating the impact of green infrastructure on health
outcomes found that people aged 60+ were the only age group living in low-income areas
to derive health benefits from proximity [54,65]. This indicates that the green characteristics
of urban green spaces play crucial importance in the subjective well-being of older people.

To sum up, the findings of the review on the positive impact of green characteristics
of urban green spaces on the subjective well-being of the elderly show that there is a
strong correlation between the two, which has important design implications for urban
designers and landscape planners. Designing rich plant communities is an essential design
element to support the biodiversity of green spaces and a reasonable mechanism to purify
the air, improve urban microclimate, and promote the health of the elderly. Increasing
green natural landscapes and rich natural systems meet the requirements of the elderly
for natural recreation and spiritual entertainment. Green elements can help seniors relieve
stress, reduce loneliness and depression, and thus improve overall well-being. Moreover,
designers need to pay attention to the implications of the richness of bird and animal
species on seniors” experience and perception of green spaces, which was an unexpected
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finding in our review study that urban green spaces not only provide habitats for plants
and animals, but also enhance ecosystems and improve the living environment, and thus
contribute to seniors’ mental health and well-being. Lastly, the aesthetic function of green
spaces cannot be ignored, and designing urban green spaces that meet the aesthetic desires
of the elderly is an initiative to enhance the quality of life and health, and well-being of
the elderly.

4.1.3. Gray Characteristics of Urban Green Spaces

The gray infrastructure of urban green spaces refers mainly to the network of facilities
such as roads, accessible design, lighting systems, and street furniture in green spaces.
Increased mobility has a direct impact on the quality of life of older people [85], hence the
need for increased public transport use and accessible design. Research has shown that
active aging schemes need to be accessed through age-friendly infrastructure, for example,
with available parking or walking paths to venues [53,121]. The lack of basic facilities
such as benches and paths will discourage older people from exercising in parks [84,88],
especially for older people over 60 with mobility problems or disabilities. If ramps are
designed without handrails, this is likely to raise safety concerns and discourage older
people from continuing to visit green spaces [90,122]. The ramps are designed to be safe for
the elderly and to prevent them from continuing to visit the green space [50,105]. Continued
social participation requires creative approaches to promote the well-being of older and
vulnerable people.

The design of urban public and green spaces, especially regarding the specific needs
of older people, should be addressed [54,85] to improve the quality of life of this age
group [47,48,123]. Engaging older people actively in urban life and green space and taking
into account their perspectives on urban sustainability challenges is an important element
promoted by inclusive design. What affects the willingness of older people (especially
those with reduced mobility) to travel may be, on the one hand, transport expenditure as a
burden and, on the other hand, the availability of physical infrastructure design, such as
pavements, seating arrangements in public areas and ramps for the disabled. [49,87].

In addition, traffic-related air and noise pollution can directly affect the body, cause
respiratory and cardiovascular health problems, and increase the risk of breast and prostate
cancer. In one study, older people expressed a desire to make their experience in parks fun
by ‘playing’ with exercise equipment and using other recreational facilities for stretching or
even using handrails, branches, and benches to help them exercise [86,88,124]. Age-friendly
facilities in parks are often designed from a functional perspective, but to support different
health outcomes, urban green spaces need to be planned with a focus on activity spaces for
older people and open-ended ‘play” equipment that can be used by older people to engage
in a variety of potential forms of physical activity.

Therefore, in the design of urban green spaces, attention needs to be paid to the specific
needs of older people and to improve the gray infrastructure of urban green spaces through
creative and friendly design and practice (e.g., a mix of interesting paths and node networks
connecting open spaces can increase social cohesion and well-being). These would support
the secular mobility and social interaction of older people in public and green spaces and
promote healthy aging, quality of life as well as their well-being in later life.

4.2. Influence of Sociodemographic Characteristics on Older People’s Perception of Urban Green
Spaces for Subjective Well-Being

Research has found that access to green space views, visits to urban parks and public
spaces, access to private green spaces, neighborhood greening, and increased duration and
frequency of green space exposure were associated with reduced stress and distress during
the pandemic [125]. Studies have also found a relationship between perceived health and
well-being, with the physical environment, social environment, participation opportunities,
and choice of transport having a significant positive impact on the well-being of older
people [121].
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Over the last few decades, the quality of life of older people has been at the forefront of
international policy debates on aging [126]. Health is the most relevant factor in subjective
well-being, followed by income [127]. Subjective well-being is not only related to the
degree of social integration, support networks, and professional activities but also social
connections with parents and friends [43]. Older people with a partner [128], those with
higher education and higher income [129], and those with better healthcare [130] have
relatively higher subjective well-being.

Positive self-concept about health is associated with older people’s willingness to
engage in physical activity, which in turn facilitates their functional autonomy. Older
people who perceive positive health are more likely to enter urban green spaces for social
activities and physical activity, reducing loneliness [131] and improving emotional well-
being to promote subjective well-being [132]. Older people travel shorter distances, have
fewer destinations to reach, and travel less by individualized means (e.g., car and bicycle),
all of which are attributed to a higher incidence of mobility-limiting conditions [133]. Social
isolation has become a challenge for urban older people, and urban green spaces provide
open spaces for leisure and physical and social activities that benefit older people’s mental
health, suggesting that social and tranquility dimensions are significantly associated with
perceived resilience [134].

Some studies have shown that, across family types, multigenerational families have
the lowest social capital satisfaction and self-esteem scores and the highest depression
scores. This finding may be explained by intergenerational differences in political orien-
tation or economic power leading to conflict among family members [115]. Furthermore,
older people with poor health and low income tended to score higher on tests of depressive
symptoms, suggesting that physical health and economic factors are associated with de-
pression in older people. In contrast, the higher the green coverage of built-up urban areas,
the lower the depressive symptoms among older residents, suggesting that a higher degree
of urban greenery, a larger area of green space, better quality, and more safety can reduce
the production of depressive symptoms among older residents [104]. Therefore, an increase
in the area and quantity of urban green space would be encouraged in an increasingly aging
society. The relationship between mental health outcomes, the proportion of green space,
and socio-demographic status was demonstrated in a Tehran urban green space study
that confirmed the importance of identifying older residents vulnerable to mental health
problems based on the direct relationship between socio-demographic characteristics and
the proportion of green space and mental health [135].

Urban green spaces positively impact residents’ physical and mental health. However,
this impact may differ between older men and women due to differences in perceptions of
urban green spaces between genders. The differences are in terms of safety, accessibility,
species diversity, and patterns of use. Males and females also show differences in the
perception and valuation of urban green space features due to the different sensitivities
and expectations of males and females in terms of green space perception and experience.
There are also significant differences in the perceived health and well-being of older people
regarding the characteristics of urban green spaces [93].

Nevertheless, many urban sustainable greening development strategies and green
justice dimensions recognize different stakeholder situations. These studies do not consider
the gender equality of older people in urban green spaces. When confronting the com-
plexity of sustainable urban greening, it is imperative to pay attention to gender equality,
especially in the context of an age-friendly society, in relation to the health and well-being
of older people’s perceptions of urban green spaces. Additionally, it has been observed
that boosting education and eliminating inequality in residential status are more beneficial
than possessing material wealth when it comes to enhancing the subjective well-being
dimension [119]. Therefore, promoting re-employment, re-education, and improving the
living environment of older people is more likely to promote an active perception of green
space, active physical activity, and social cohesion, which is more important in promoting
healthy living and well-being.



Int. |. Environ. Res. Public Health 2022, 19, 14227 22 of 29

Following the literature review, we also found several studies stating that older people
who choose to continue working even after retirement because of the possibility of gaining
social participation and social support contribute to their meaning and purpose in life.
This would help to improve their mental health and well-being and reduce their mortality
rates [101].

4.3. Comparison of the Review Results with Previous Studies
4.3.1. Applicability of Research Methodology

None of the 65 articles included in the review have been analyzed for knowledge
topics with the help of visualization software. In our review process, an attempt was made
to combine bibliometric methods and VOSviewer software for literature screening and
organization, and visual network plots could be generated to analyze the relevance of
previous studies. VOSviewer software has an absolute advantage in terms of its graphical
presentation capabilities, allowing the processing of large volumes of literature in databases
and enabling the construction of maps for any suitable mapping technique. On the one
hand, it helps to perform scientific metric analysis and interpretation of mapping language
for relevant literature data in the field of review research. On the other hand, research
hotspots and relevant knowledge clusters in the cross-cutting area of urban green space
and elderly well-being research can be identified. Compared with previous studies, this is
a bold innovation in the research methodology aspect of this review.

4.3.2. Comparison with Previous Studies

The results of our review suggest that the positive role of urban green spaces in influ-
encing the subjective well-being of older adults can be clearly understood by establishing
links between the three main characteristics of urban green spaces and the subjective well-
being of older adults. Previous studies on urban green space and well-being have had
different emphases and have all contributed significantly to the study of landscape well-
being. However, previous studies have not categorized the characteristics of urban green
spaces. Our review study, however, differs from previous studies precisely in clarifying
the characteristics of urban green spaces, forming three major categories of urban green
spaces: spatial characteristics, green characteristics, and gray characteristics. In addition,
the discussion section provide in-depth analysis and discussion. It not only fills the gap in
this theoretical knowledge but also provides references and support for subsequent studies.
This is the most outstanding theoretical contribution of this paper.

In addition, most previous studies have focused on the effects of urban green space on
urban citizens, and although the study sample also includes the elderly, it is not common
to find articles that single out the elderly as a research group. Instead, our study focused
on the effects of different sociodemographic characteristics of older adults on perceived
green space and assessed well-being. Greenspace satisfaction and subjective well-being
scores vary from person to person, and sociodemographic characteristics are one of the key
factors in determining the impact. Thus, our review also provides theoretical support for
subsequent quantitative studies.

5. Conclusions

Our work has further supported the understanding of the relationship between the
subjective well-being of older people and urban green spaces. New insights are presented
for integrating urban green spaces, subjective well-being, and older people. Specifically,
two aspects are included:

(1) The spatial, green, and gray characteristics of urban green spaces not only provide
space and opportunities for social interaction, alleviate anxiety and stress, and pro-
vide improvements in older people’s mood and concentration but also have a more
significant contribution to older people’s subjective well-being and high levels of
social cohesion.
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(2) Sociodemographic characteristics also have substantial implications for older people’s
subjective well-being in relation to urban green spaces. Older people’s transient
perceptions, experiences, and well-being of urban green space environments are vital
to the planning and design of age-friendly spaces by increasing the quantity and scale
of green spaces and encouraging the optimal design of their accessibility to improve
their attractiveness and suitability for older people.

6. Limitations and Future Research

It should be noted that there are certain limitations to the process and results of this
study. Firstly, the time frame and language of article screening was the first limiting factor
we encountered. We targeted our search to articles written in English between August
2015 to August 2022, which resulted in only a small number of articles (65) meeting the
eligibility screening criteria. However, beyond this period, many more valuable articles on
this area have been published or exist in the literature in other languages. Secondly, we
conducted a literature search in a limited number of databases, such as Google Scholar and
Web of Science, to present the research in a narrative synthesis.

In addition, the inherent geographical and health diversity of older people, as well as
the complex impact of socio-cultural, socio-economic background, and sociodemographic
variables on the study, prevented us from understanding their different needs and differ-
ences in subjective well-being acquisition in greater detail. Furthermore, the measurement
of urban green space characteristics was based on the presence of open and accessible green
spaces and did not consider other factors that may have a bearing on older people’s access
to health and well-being benefits, such as climatic conditions and air quality. Finally, this
study did not consider the impact of private gardens or rooftop gardens at the front and
back of the home on older people’s physical and mental health benefits and subjective
well-being.

In future studies, we need to establish the benefits and various limiting factors such
as socio-economic factors, personal values, or cultural perceptions that older people gain
from visiting green spaces from the perspective of green space use patterns and individual
level. In addition, an attempt could be made to ascertain if there is an effect of different
types of green space features on older people’s usage preferences through the results of an
eye-movement experiment. In-depth interviews could also be used to obtain completely
new data on older people’s understanding of the emotional, perceptual, and experientially
defined boundaries associated with enhancing urban green spaces. Finally, relevant gov-
ernment departments and urban planners should pay attention to and encourage policy
research related to the planning and management of green space spaces for the elderly.
Attention should be paid to the results of older people’s participation, experience, and
perception of various features of urban green spaces and to the development of green space
policies that meet the actual needs of older people and thus contribute to their well-being.
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