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Introduction: The literature is limited on the impact of neighborhood parks on quality

of life (QoL) and the mechanism linking them.

Methods: In this paper, we applied the structural equationmodel to data from a cross-

sectional sample of 650 participants in low-income communities of New York City, we

examined the associations of neighborhood park use vs. park perception andQoL, and

whether these associationsweremediated through self-reported perceived stress.We

also examined whether park use mediated the relationship between park perception

and QoL.

Results: We found that park use had a significant but weak association with QoL

(standardized β = 0.08, 95% confidence interval (CI): 0.02, 0.15, p = 0.02), but this

relationship was not mediated by self-reported stress. Park perception was more

strongly associated with QoL than park use (standardized β = 0.23, 95% CI: 0.16,

0.30, p < 0.01), and this was partly mediated by self-reported stress (indirect e�ect-

standardized β = 0.08, 95% CI: 0.03, 0.13, p < 0.01) and, to a lesser extent, by park use

(indirect e�ect- standardized β = 0.01, 95% CI: 0.00, 0.02, p = 0.01).

Discussion: Having well-perceived parks appears to be an important factor for QoL

independent of park use, suggesting that quality parks may benefit everyone in a

community beyond park users. This strengthens the argument in favor of increasing

park investment as a strategy to improve population wellbeing.

KEYWORDS

quality of life, structural equation model, perception of neighborhood park, built

environment, New York City, low-income neighborhoods, perceived stress, park use

1. Introduction

Quality of life (QoL) is increasingly put forward as a key health outcome measure in
its own right, as the notion of wellbeing is increasingly recognized as more than economic
wealth or the absence of clinical disease (1). The European Commission has in recent years
called for the inclusion of measures of QoL in the context of sustainable development (2).
Other international organizations, such as the Organization for Economic Co-operation and
Development has similarly produced the Better Life Index, consisting of measures of material
living conditions as well as QoL (3). In public health research, there has been a rise in the
use of QoL measures to evaluate policies (4–6) or compare the wellbeing of populations in
different countries (7–9). However, beyond ecological comparisons, much of the research on
QoL only explores associations with specific health conditions. Little research has focused on
environmental correlates and determinants that might contribute to QoL.
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Parks and green space are thought to play an important and
positive role in health outcomes, including in QoL, especially in
urban environments (10–14). While prior research on parks or green
space has focused more on health behaviors such as physical activity
or conditions such as obesity or depression (14), emerging research
shows that frequency of park use may also be positively associated
with QoL in China (13) and Turkey (11). Among United States
(US) college students, frequent and active use of green space
has also been positively associated with QoL (15). Another study
conducted in Denmark showed that people who lived closer to
green space reported better health-related QoL (16). However, the
existing evidence base on QoL as an outcome remains limited and
the mechanisms by which parks may exert a positive effect on QoL is
still unclear.

In addition to studies that focus on the frequency of park
use or proximity to parks in relation to QoL, an emerging body
of research shows that subjective perceptions of parks may be
an important consideration. For instance, higher QoL has been
associated with more positive perceptions of neighborhood open
spaces (17), area green neighborhood qualities (18), and greenway
trails (19). Interestingly, a study in Hungary compared objective
spatial indicators and visitors’ perceptions of urban parks, and found
that the two types of measures were only moderately correlated,
highlighting the potential importance of both types of measures in
research (20). Another study in Australia also showed that perceived
greenness of the community environment did not necessarily
correlate well with objectively measured greenness (21). Indeed,
perceptions of parks may not directly translate into park usage (22),
and the relative role of park perception vs. park use in QoL has not
been well-studied.

One possible pathway linking park exposure to QoL may be
perceived stress. Several studies have demonstrated that parks could
play a role in reducing stress (23, 24). For example, Tyrväinen
et al. (25) showed that exposure to nature areas was associated
with lower stress levels compared to exposure to built-up areas.
Similarly, another showed that exposure to nature vs. urban street
conditions resulted in greater restorative recovery from stress even
after adjusting for stress reactivity (26). However, findings on the role
of stress have not always been consistent (27), and the extent to which
it mediates the association of park exposure or perception with QoL
is yet unclear.

In light of the fact that QoL has not been well-studied in
relation to park exposure variables, and that there is lack of
clarity on the relative role of park use vs. park perception and
the mechanism connecting these to health outcomes, this paper
sought to address these gaps through a cross-sectional structural
equation modeling (SEM) study. We also tested the mediational
effect of perceived stress and whether park use mediated the
association between park perception and QoL. We used data from
predominately low-income minority communities in New York

Abbreviations: QoL, Quality of Life; NYC, New York City; PARCS Study, Physical

Activity and Redesigned Community Spaces Study; SEM, Structural Equation

Modeling; GDP, Gross Domestic Product; US, United States; CDC, Centers for

Disease Control and Prevention; ICC, intraclass correlation; CI, confidence

interval; CFI, Comparative Fit Index; TLI, Tucker-Lewis Index; RMSEA, root-

mean-square error of approximation; TE, Total e�ect; DE, Direct e�ect; IDE,

Indirect e�ect; FIML, Full Information Maximum Likelihood.

City (NYC), a population that has been understudied in the built
environment literature.

2. Materials and methods

2.1. Data

We used baseline data from the Physical Activity and Redesigned
Community Spaces (PARCS) Study, conducted across 54 community
parks throughout NYC during 2016-18 (28). PARCS is an ongoing
study examining the relationship between parks and wellbeing. Study
parks were located in neighborhoods that met at least two of three
criteria: high poverty (≥20% population below the poverty line),
high population growth (25% growth 2000–10), and high population
density (≥110 people/acre).

Individual-level data in the PARCS Study were obtained
from residents that lived within a 0.3-mile Euclidean buffer
around each neighborhood park. All participants were recruited
by convenience sampling. They were over 18 years old, lived
in the study neighborhoods for at least 2 years, intended to
stay in the neighborhood for at least 4 years, spoke English,
Spanish or Chinese, and had no mobility limitations. At baseline,
participants responded to a survey on park perception and usage
and psychosocial and community wellbeing. Only participants
who provided consent were enrolled in the study. The study
was approved by the City University of New York Institutional
Review Board.

2.2. Measures

2.2.1. Outcome variable
2.2.1.1. Quality of life

QoL was operationalized using a 9-item scale with Likert
response options from the public health surveillance wellbeing
scale (29). It was developed and validated by the Centers for
Disease Control and Prevention (CDC), with an original Cronbach’s
alpha of 0.87 and good construct validity. A 10th item from
the original CDC scale, that asked respondents to indicate the
number of days they felt very healthy and full of energy, was
dropped because it was not based on Likert-type responses and the
concepts of feeling healthy and energetic were already captured in
other items.

The 9 items of the scale captured 3 major domains of wellbeing:
mental (5 items), social (2 items), and physical health (2 items). The
items related to satisfaction with life, clear sense of purpose, and
feeling accomplished were rated on a 5-point Likert scale, ranging
from 1 = “strongly disagree” to 5 = “strongly agree.” Feelings
of cheerfulness and hopelessness in the last 30 days were rated
between 1 = “none of the time” to 5 = “all the time.” Items on
satisfaction with one’s energy level, family, friends, and social life
were rated on a scale of 1 (very dissatisfied) to 10 (very satisfied).
Lastly, self-reported overall health was rated between 1 (excellent)
to 5 (poor). The feeling of hopelessness and self-reported health
status were reverse coded so that higher values meant higher QoL
for all items.
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2.2.2. Exposure variables
2.2.2.1. Frequency of park use

To assess the frequency of park use, we adopted 2 questions
from Veitch et al. [test-retest intraclass correlation (ICC) = 0.79–
0.85] (30). The original questions pertained to park use in the past 3
months; however, wemodified this to the past 30 days to reduce recall
bias. The two questions were: “In the past 30 days, on average, how
often have you visited the study park (there was only one study park
in each neighborhood)?” and “In the past 30 days, on average, how
often have you visited a park other than the study park?” Response
options for each question included “daily,” “4–6 times/week,” “2–3
times/week,” “once/week,” “2–3 times/month,” “once/month,” “less
than once/month,” and “have not visited in past 30 days.” Based on
a previously developed methodology (31), a random number was
computer-generated within the range of each category as the number
of days a person visited a park. The highest frequency of park use
between the 2 variables was used as a proxy for park use by a given
participant in his or her neighborhood.

2.2.2.2. Park perception

For individual-level park perception, we used a set of 10 survey
questions developed by Veitch et al. (test-retest ICC = 0.36–0.72)
(30). Items were rated on a 5-point Likert scale between 1 =

“strongly disagree” and 5= “strongly agree.” These items asked about
the attractiveness, safety, maintenance, shade availability, and dog-
walking facilities in neighborhood parks. In addition, participants
rated the overall quality of parks in the neighborhood and whether
children liked going to these parks.

2.2.3. Mediator
2.2.3.1. Self-reported stress

To assess stress, we used the Perceived Stress Scale (10 items) by
Cohen et al. (Cronbach’s alpha= 0.78) (32). The scale measured stress
experienced by the participants in the past 30 days on a 5-point Likert
scale (0= “never” to 4= “very often”). The total score ranges from 0
to 40, with higher values indicating high perceived stress.

2.2.4. Covariates
Participants self-reported age (years), sex (female vs. male),

household income (below and above $20,000 per annum), and
race/ethnicity (Latino, Black, White, and Other).

2.3. Statistical analysis

We conducted a multiple-mediation analysis using an SEM
with complete cases. SEM provides an advantage since the models
include specific and accumulative associations between different
variables and evaluate multiple mediators effects simultaneously in
a single model (33). Additionally, SEM tackles concerns related to
measurement errors in the survey datasets better than regression
models (34). We developed latent constructs for two measures,
park perception, and QoL. Both measurement models were further
assessed by confirmatory factor analysis. Factor loadings were used
to check the association between the latent constructs and their
observed variables. Observed variables with factor loadings <0.40
were excluded.

TABLE 1 Socio-demographic and health characteristics of the study

participants.

n (%)

Gender

Male 119 (18.3)

Female 531 (81.7)

Race/ethnicity

Latino 317 (48.8)

Non-Latino Black 247 (38.0)

Non-Latino White 33 (5.1)

Non-Latino Other 53 (8.1)

Household income per year

≥$20,000 303 (46.6)

<$20,000 347 (53.4)

Mean (SD)

Age (years) 38.8 (11.8)

Park use in last 30 days (# of days) 12.1 (10.3)

Perceived stress scale score 24.3 (7.5)

In addition to the direct effect of park use and park perception
on QoL, we evaluated 3 mediation pathways: (35) (1) the effect
of park use on QoL, as mediated by stress (park use → stress →
QoL), (2) the effect of park perception on QoL, as mediated by
stress (park perception → stress → QoL), and (3) the effect of
park perception on QoL, as mediated by park use (park perception
→ park use → QoL). The bootstrap method, based on 1,000 re-
samples, was used to generate standard errors and significance tests
for individual parameters. All the ordinal variables were recoded so
that the lowest value started from zero. Standardized total, direct
and indirect path coefficients (β), along with the 95% bias-corrected
percentile confidence interval (CI) and p-value were reported. To
validate the fitness of the SEM, χ2 values, the Comparative Fit Index
(CFI), the Tucker-Lewis Index (TLI), and the root-mean-square
error of approximation (RMSEA) were used. We considered a model
acceptable when the CFI and TLI were 0.90 or greater and the RMSEA
value was 0.06 or less.

Additionally, for sensitivity analysis, we used the Full Information
Maximum Likelihood (FIML) approach to impute the missing values
for those participants who had answered at least one but not all of
the survey questions and re-ran the SEM with the larger sample (n=

1,354). We chose FIML over the other imputation methods since it
provides better estimates for SEM (36, 37).

R statistical software v.3.6.2 (38) and IBM SPSS AMOS v.26.0 (39)
were used for analysis. Alpha was set at 0.05.

3. Results

3.1. Sample characteristics

Participants in the sample (n= 650) had amean age of 38.8± 11.8
years, half (53.4%) had an annual household income below $20,000,
and 81.7% were women. Latinos constituted 48.8% of the sample,
while 38% were Black (Table 1). On an average, the participants in
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TABLE 2 Confirmatory factor analysis of the latent constructs of park perception and quality of life.

Latent variable Measured variable Mean (SD) Factor loading

Park perception • I am satisfied with overall quality of parks in my neighborhood 1.95 (1.17) 0.78

(Cronbach’s Alpha= 0.86) • Parks in my neighborhood are attractive 1.88 (1.19) 0.77

• Parks in my neighborhood are safe 1.92 (1.14) 0.78

• Parks in my neighborhood are well maintained 1.94 (1.17) 0.76

• Parks in my neighborhood have satisfactory shade 1.97 (1.16) 0.6

• Parks in my neighborhood have suitable dog walking facilities 1.38 (1.21) 0.56

• My children like going to parks in my neighborhood 2.87 (1.10) 0.44

Quality of life Mental health

(Cronbach’s Alpha= 0.84) • I am satisfied with my life. . . 2.71 (1.11) 0.61

• My life has a clear sense of purpose. . . 3.08 (1.13) 0.64

• Most days I feel a sense of accomplishment from what I do. . . 2.92 (1.12) 0.66

• How much of the time during the past 30 days have you
felt. . . ? Cheerful. . .

2.61 (0.96) 0.68

• How much of the time during the past 30 days have you
felt. . . ? Hopeless. . .

2.76 (1.13) 0.51

Social health

• How satisfied you are with each of the following items, Your family life. . . 6.91 (2.25) 0.59

• How satisfied you are with each of the following items, Your friends and
social life. . .

5.64 (2.56) 0.58

Physical health

• How satisfied you are with each of the following items, Your
energy level. . .

5.68 (2.54) 0.66

• In general, would you say your health is: 2.28 (1.04) 0.41

our study sample visited their neighborhood parks∼12.1± 10.3 days
in the past 30 days and they reported moderate stress (24.3± 7.5).

3.2. Confirmatory factor analysis of latent
constructs

Means and standard deviations of underlying factors of the
latent constructs of QoL and park perception are shown in Table 2.
Table 2 also shows the confirmatory factor analysis results of the park
perception andQoL scales, including all variables with factor loadings
≥0.40. This resulted in 0 of 9 variables excluded from QoL and 3 of
10 variables being excluded from park perception. Cronbach’s alpha
was 0.84 for QoL and 0.86 for park perception.

3.3. Structural equation model

The final SEM showed a good model fit with χ2 = 420.87
(187), TLI = 0.93, CFI = 0.95, and RMSEA = 0.04. The model
explained 47.1% of the variance in QoL. Figure 1 shows the total,
direct and indirect effects in the three mediation analyses. For
Pathway #1, park use showed a significant direct association with
QoL (standardized β = 0.08, 95% CI: 0.02, 0.15, p = 0.02), with no
significant mediation through self-reported stress (standardized β =

0.03, 95% CI: −0.02, 0.07, p = 0.28). In Pathway #2, park perception

had a direct association with QoL (standardized β = 0.23, 95%CI:
0.16, 0.30, p < 0.01) and a significant indirect association that was
partially mediated through self-reported stress (standardized β =

0.08, 95% CI: 0.03, 0.13, p < 0.01). In Pathway #3, park perception
also had a significant indirect association with QoL that was mediated
through park use (standardized β = 0.01, 95% CI: 0.00, 0.02, p =

0.01). Similar results were found when SEM was performed with
multiple imputations for missing values in the larger sample (n =

1,354; data not shown). Figure 2 shows the forest plots of the total and
indirect effects.

4. Discussion

To our knowledge, this is the first study to examine the role of
park use and park perception on QoL and to explore the mechanisms
that may underlie these relationships. Park perception had a stronger
association with QoL than park use. In addition, the association of
park perception with QoL was mediated through self-reported stress
to a greater extent than through park use. Although the model tested
was relatively parsimonious, it explained nearly half of the variance
in QoL.

The significant association between park use and QoL in our
study was corroborated by prior research in urban settings showing
that visits to parks or green space improved mental and physical
health (40). Of note, our QoL measure also encompassed social
domain of health, suggesting that the benefit of parks may be
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FIGURE 1

Structural equation model of park use, park perception, and self-reported stress in relation to quality of life. β, Standardized coe�cient; p, p-value; CI,

Confidence interval; TE, Total e�ect; DE, Direct e�ect; IDE, Indirect e�ect; χ2, Chi-square value; CFI, Comparative Fit Index; TLI, Tucker-Lewis Index;

RMSEA, root-mean-square error of approximation.

FIGURE 2

Forest plot of the total (top) and indirect (bottom) e�ect of park use, park perception on quality of life via self-reported stress. β, standardized coe�cient;

CI, confidence interval; PU, park use; PP, perception of park; PS, perceived stress; QoL, quality of life.

generalized to a broader conceptualization of wellbeing. That said,
it was unexpected that the association of park use with QoL was
not mediated by stress, despite the fact that stress was strongly

associated with QoL. This may suggest that park use may not
directly translate into a reduction in perceived stress and its effect
on QoL may be due to other factors. For example, park use may

Frontiers in PublicHealth 05 frontiersin.org

https://doi.org/10.3389/fpubh.2023.1038288
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Kodali et al. 10.3389/fpubh.2023.1038288

increase social interaction or physical activity (10), which can have
an impact on immune and endocrine functions, including the release
of endorphins (41–43). Endorphins, in turn, may mitigate depressive
symptoms (44, 45). In addition, there is some evidence, at least in
animal studies, that chronic stress may dampen the effect of reward
in the brain, suggesting that stress may moderate rather than mediate
the relationship between park use and QoL (46, 47). More research
on such alternative pathways is warranted. It is also possible that the
effect of park use on stress can only be observed following long term
use of park, which our study was not able to examine.

That perception of parks may play a larger role in QoL than
actual park use, as indicated from the SEM. This suggests that having
quality parks in a neighborhood may confer benefits to the wellbeing
of local residents even if they do not engage in frequent park use.
Although this is a new finding, the National Recreation and Park
Association previously conducted a survey on the perception and
use of local recreation and park services among Americans and
showed that even non-users of parks believed that having a local park,
playground, or open space in their neighborhood was important to
their personal and community wellbeing (48). In another study of
Switzerland adults, higher satisfaction with the living environment
and perception of access to green spaces were associated with higher
health-related QoL (49).

To our knowledge, there have been no studies that specifically
examined the role of park perception on QoL via the mediation of
stress. However, in a virtual reality experiment, it was reported that
parks and urban green space reduced stress levels through olfactory,
audio, and visual sensory stimulation (50). Studies indicate that
exposure to (without necessarily requiring interaction with) urban
green space could help reduce stress and improvemental wellbeing or
QoL (51–55). Of note, in our study, there was a potential effect of park
perception on QoL beyond the mediating role of stress, suggesting
that there are likely other mechanisms that need further research.

While we found an association of park perception with QoL,
which was partially mediated by park use, it was notable that
this mediation was weak. On one hand, some research has shown
that park perception is correlated with park use (56). On the
other hand, a study of young people in three cities in China
found that while a perception of green space accommodating
health promotion activities was associated with an increased
willingness to use the park, it had less of an effect on actual park
usage (22).

QoL is an increasingly important and recognized population
outcome globally. For decades, countries have used economic
indicators such as gross domestic product (GDP) tomeasure progress
and prosperity. However, GDP does not capture environmental and
social wellbeing or the degree to which people are satisfied with
their living conditions (2, 57–61). In 2020, New Zealand released
a “wellbeing budget,” with spending and policy decisions based
on citizens’ health and wellbeing rather than GDP or economic
growth (59). Our study uses a robust yet simple measure of
QoL that was previously validated by the CDC. Our findings
contribute to the growing body of literature on the importance
of QoL and what cities and countries can do to improve such
an outcome.

In general, urban green space shares a complex relationship
with health. It is inversely associated with the prevalence of non-
communicable diseases related morbidity, and mortality (14, 62–64),

premature death (65, 66), and stress (23, 24). It is also positively
associated with improved pregnancy outcomes (67), mental health
(68, 69), and life expectancy (70). In a broader sense, green space
may influence health through five major pathways: physical, mental,
social, environmental, and economic. It provides space for physical
activity, which reduces the burden of various non-communicable
diseases (14, 62, 63). Exposure to green space reduces stress,
anxiety, depression, and various mental health issues (71). It also
promotes social interaction and cohesion and improves social capital
(72). Green space also reduces heat and air pollution, impacting
environmental health (73). Last but not least, the presence of green
space improves real estate values (74) and provides opportunities
for jobs and small businesses (72). All these outcomes interact
to contribute to individual and community QoL, but research is
warranted to examine these different pathways in a synergistic and
systems framework.

This study could be beneficial to urban planners and
policymakers looking to revitalize or future-proof urban
environments. Currently, there is a rise in investment in urban green
space to create more equitable parks, with special attention paid
to building new parks or renovating existing parks in low-income
neighborhoods (75). It is essential to understand a community’s
perception of parks during redesign and renovation. For instance,
in recent years, the City of Chicago has also invested more than
US$44 million to repair over 300 playgrounds. Interestingly, the
Chicago experience showed that the renovation led to increased
park use in higher-income neighborhoods, suggesting the impact
might not have been equitable and those future efforts would need
to do better in aligning park redesign with community preferences
and participation (76). These lessons were shared in New York City,
where since 2014, the NYC Department of Parks and Recreation
has been implementing the Community Parks Initiative, investing
over US$300 million to redesign and renovate 67 small parks in
underserved neighborhoods (77). As part of the process, the city
organized community input meetings to understand the needs of
diverse potential park users. Building on this effort, our team is now
deepening the engagement with select communities to co-design
park-based strategies to further enhance the social environment of
neighborhoods that have recently experienced park renovation.

The primary limitation of our study is that it was cross-sectional.
Therefore, caution should be taken in inferring causality. Future
longitudinal studies could be helpful to examine cause-and-effect
and to determine if our findings hold over time. Second, our study
did not examine the multiple pathways that parks could influence
QoL. However, this paper sets the stage for future research that can
account for the diverse synergistic framework described by theWorld
Health Organization (72). In addition, our study was conducted in
NYC, which can be quite different than other cities in the US and
globally. Thus, the generalization of our findings to other locales
may be limited. Lastly, we would like to acknowledge that our study
population was mostly female (∼82%). Future research will need
to examine whether there are gender differences in the relationship
between parks and QoL.

Nevertheless, our study also has many strengths. First, in light
of the issue of environmental and health equity, we specifically
undertook our study in low-income, minoritized communities,
making an important contribution to the limited literature on
the topics of parks and QoL in underserved populations. In
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addition, the use of SEM in this area of inquiry was novel
and allowed us to test the effect of multiple pathways involving
latent constructs simultaneously (33, 35). Last but not least,
our paper makes an important contribution by establishing the
important role of park perception in health beyond park access
or use.

5. Conclusions

In conclusion, we showed that both the perception and frequency
of use of parks are important to QoL. However, our findings also
suggest that having quality parks in a neighborhood could be broadly
beneficial to community residents, even beyond frequency of use.
This finding strongly supports the investment in community parks,
as all residents may benefit from such investment, not just regular
park users. In addition, our study showed that stress reduction
may be an important mechanism for the effect of park perception
on QoL, but that it may not play a role in associations between
park use and QoL. Nonetheless, our model suggests that this
explanation may be incomplete, and more research is needed to
further elucidate the ways in which park perception and park use
contribute to QoL. With parks and QoL both at the forefront of
policy discussions in the US and around the world, this study
demonstrates that these two factors are indeed connected and
suggests that strategic investment in public parks can play a
critical role in reducing inequities and improving the wellbeing of
all residents.
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