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Abstract

Parks have the potential to encourage physical activity among urban communities. However,
existing research on the link between park use and physical activity has produced inconsistent
results. Mixed findings in the past may be due in part to differences in park quality across studies.
The aim of this study was to explore the association between park use and physical activity among
New York City adults in low-income communities that recently received city-sponsored park
renovation as part of the Community Parks Initiative (CPI). Using population-weighted survey
data from eight neighborhoods with recent park renovation (n=2,000), we measured associations
between park use frequency (=once/week vs. <once/week) and self-reported physical activity
(high vs. low-moderate based on the International Physical Activity Questionnaire). We adjusted
models for age, sex, education, race/ethnicity, income, study site, and use of other (non-CPI)
parks, and conducted stratified analysis for demographic variables with significant interactions
with park use. After adjusting for covariates, we observed a positive association between park use
and physical activity (Prevalence Ratio [PR]=1.30, 95% Cl=1.16-1.46). Greater frequency of park
use was more strongly associated with high physical activity among adults <50y (PR=1.39, 95%
Cl=1.14-1.69), individuals with annual household income <$25,000 (PR=1.54, 95% CI=1.13-
2.08), and Latinos (PR=1.77, 95% Cl=1.44-2.18). Our findings suggest that high-quality parks
might be particularly beneficial for promoting physical activity among those with a lower
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socioeconomic background and in younger and Latino adults, emphasizing the importance of
continued investment in park revitalization among urban communities of color.
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Initiative (CPI)
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INTRODUCTION

There is compelling evidence indicating that physical inactivity elevates the risk of chronic
health conditions and leads to a shortened life expectancy [1,2]. Globally, more than a
quarter of the adult population, totaling 1.4 billion adults, engages in insufficient physical
activity [3]. Levels of inactivity are twice as prevalent in high-income countries compared
to their low-income counterparts [3]. The decline in physical activity is attributable to
sedentary behaviors during leisure time and employment, along with increased use of
passive transportation modes [3]. In 2020, the Centers for Disease Control and Prevention
(CDC) reported that only 24.2% of U.S. adults adhered to the 2018 Physical Activity
Guidelines for Americans [4]. The prevalence of low levels of physical activity is a
worldwide concern, prompting current public health initiatives to prioritize interventions,
including those leveraging the built environment, to increase physical activity [5].

In New York City (NYC), physical inactivity exacerbates health inequities,
disproportionately affecting certain demographic groups [6,7]. This includes Black and
Latino adults, older adults, individuals with lower educational attainment, and those residing
at or near the poverty line [6,7]. These groups are less likely to meet established physical
activity guidelines compared to other segments of the population [6]. This underscores a
concerning trend where health disparities are intertwined with patterns of physical inactivity,
necessitating targeted interventions to address these disparities and promote equitable health
outcomes.

Urban parks, as integral components of the community landscape, have demonstrated
positive effects on various health outcomes [8-11]. Revitalized urban parks have the
potential to increase physical activity, ranging from casual walking to more vigorous
activities [12]. However, the existing body of evidence concerning the connection between
parks and physical activity remains inconclusive. Numerous reviews have yielded varied
results, encompassing both positive and negative outcomes, as well as instances where no
discernible effect was observed [13-15]. Differences in park quality both across and within
studies may be one contributing factor to the mixed findings, as studies have shown that the
public health benefits of parks are closely tied to the perceived safety and quality of parks
[16,17].
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Low-income minority communities face significant barriers in access to safe, quality

parks [18,19]. In NYC, home to over 2,000 parks, high-poverty neighborhoods have

access to 21% less park space compared to high-income neighborhoods, and majority
non-White neighborhoods have access to 33% less park space compared to majority White
neighborhoods [20]. Racial/ethnic minorities have also reported more barriers to using
community parks compared to Whites, including safety concerns and inadequate or poorly-
maintained facilities [21]. Parks perceived as poor quality or unsafe may not be supportive
environments for physical activity behaviors, which may be one reason why previous
studies have not shown a high prevalence of park-related physical activity among minority
communities [22,23]. Nevertheless, there is a gap in the research regarding how high-quality
parks with amenities that promote physical activity could enhance opportunities for exercise
in low-income urban minority communities.

In NYC, the equity-based Community Parks Initiative (CPI) was launched in 2014, which
led to the redesign and renovation of 67 neighborhood parks in low-income (=20% of
population below poverty line), densely populated (=110 people per acre), and rapidly
growing communities (=25% growth from 2000 to 2010) [24]. In addition, eligible

parks must not have received more than $250,000 in capital funding in the prior 2
decades. Park redesign as a component of CPI included: making parks friendly to all age
groups (e.g., more adult fitness equipment or space in playgrounds); making parks more
accessible by lowering fencing and improving seating and shading; improving aesthetics
and lighting; and increasing greening to support resiliency [24] (Figure 1). Renovated
parks re-opened between 2017 and 2022 and we previously showed that CPI led to greater
park use among adults [25]. As such, CPI presented a unique opportunity to examine the
association between park use and physical activity in the context of high-quality parks,
effectively controlling for meaningful differences in park quality between study parks, in
previously underserved communities. Therefore, the purpose of this study was to explore
the association between park use frequency and physical activity level among NYC adults
in low-income, predominantly Latino and Black communities following city-sponsored park
redesign and renovation as part of the CPI.

METHODS

Setting

This study follows the STROBE guidelines for reporting cross-sectional observational
studies [26].

This study utilized cross-sectional baseline data collected by the Supporting Parks and
Revitalizing Communities Study (SPARCS), providing a snapshot of the post-CPI condition
in study neighborhoods. SPARCS is an ongoing community engagement intervention study
in eight NYC neighborhoods (two each in Manhattan, Brooklyn, The Bronx, and Queens)
that received park redesign and renovation as part of the CPI. These eight parks were
purposefully selected based on adequate park neighborhood population sizes (n=20,000
adult contacts in each neighborhood) in the master CPI sampling frame (given that polling
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research generally expects a 1-2% response rate), strength of existing park partnerships, and
representation of the four largest boroughs in New York City.

Sample and Data Collection

Adults =18y living within a 0.5-mile radius of the eight study parks were recruited

by a polling firm (Consensus Strategies, Waltham, MA) using email (n=130,436) and
text message (n=148,427) solicitation. Study neighborhoods were defined as the 0.5-mile
Euclidian distance radius around the perimeter of each of the eight selected parks, given
that most New Yorkers report walking up to 5 blocks to a park [27]. A random stratified
approach to sampling was utilized, with strata established for age, sex, race/ethnicity, and
education, and a minimum of 25 participants set for each stratum. Target enrollment was
calculated to reflect the distribution of each subgroup in the general population residing
within each study neighborhood.

Survey data were collected between 8 June and 22 June 2023 from 2,067 respondents. The
survey was administered online in English (n=1,852), Spanish (n=61), and Chinese (n=87).
A verified translation service that followed a standardized translation protocol was used to
translate the survey into Spanish and Chinese. Native Spanish and Chinese speakers from
the SPARCS research team confirmed the accuracy of the translations. A table summarizing
the characteristics of the survey respondents is available in the Supplemental File (Online
Resource 1.1). To achieve a population-representative design with a balanced (equal) sample
size across the eight study sites, raked weights were applied to survey samples from each of
the 8 study sites to achieve a final n=2,000, with n=250 observations for each study site.

Ethical Considerations

Measures

The study was approved by the City University of New York Institutional Review Board
#2022-0549-PHHP. Passive informed consent was used before participants proceeded to the
survey. Respondents received a $25 Amazon gift card as an incentive for completing the
survey.

Park Use: Park use frequency was measured using previously validated survey items by
Veitch et al. [28]. The survey asked participants about how frequently they visited the
CPI-renovated study park in the preceding 30 days. Response options were: (1) daily, (2)
4-6 times per week, (3) 2-3 times per week, (4) once per week, (5) 2-3 times per month,
(6) once per month, (7) less than once per month, or (8) no visit in the past 30 days.

Studies have shown that experiencing health benefits from urban parks requires frequent
park visitation [29-31]. Previous dose-response studies have shown that frequent exposure
to green spaces of at least 30 minutes [29] to 120 minutes [30] or more per week can
improve physical health, mental health, and well-being. Frequent visits to urban parks can
also have greater impacts on physical activity behaviors. In a sample of adults visiting
nearby parks on average 2.3 times per week, Evenson et al. found that those who visited the
parks at least once engaged in higher moderate and moderate-to-vigorous physical activity
on days when a park was visited compared to days when a park was not visited [31]. In

line with the findings from these studies, we recoded park use from the original 8-item scale
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into two categories: low frequency of CPI-renovated park use (less than once per week) and
high frequency of CPI-renovated park use (once per week or more). This dichotomization
allowed us to better differentiate between frequent and infrequent park use on the basis of
health-benefitting potential.

Physical Activity: Physical activity levels were assessed using the seven-item
International Physical Activity Questionnaire (IPAQ) [32]. IPAQ assesses physical activity
in the past seven days across various dimensions, including frequency, duration, and type

of activity, such as walking, exercise, work-related activities, and transportation [33].
Following criteria for IPAQ scoring [33], reported activities were converted to metabolic
equivalent of task (MET) minutes, which gives greater weight to higher-intensity activities
such as vigorous exercise. Using both the total volume of physical activity (in MET-minutes)
and frequency of activity, participants were further categorized into one of three groups [33]:

. High Activity, defined as:

- Vigorous-intensity activity on at least 3 days and accumulating at least
1,500 MET-minutes per week OR

- 7 or more days of any combination of walking, moderate-intensity or
vigorous- intensity activities achieving a minimum of at least 3,000
MET-minutes per week

. Moderate Activity, defined as:

- 3 or more days of vigorous-intensity activity of at least 20 minutes per
day OR

- 5 or more days of moderate-intensity activity or walking of at least 30
minutes per day OR

- 5 or more days of any combination of walking, moderate-intensity
or vigorous-intensity activities achieving a minimum of at least 600
MET-minutes per week

. Low Activity, defined as:
- Not meeting any of the criteria for high or moderate activity

Prior research indicates that the IPAQ substantially overestimates physical activity levels,
with difficulty distinguishing between health-benefiting moderate- and vigorous-intensity
activities [34,35]. The US Department of Health and Human Services 2018 guidelines

for physical activity among adults suggest that at least 150-300 minutes per week of
moderate-intensity activity, 75-150 minutes per week of vigorous-intensity activity, or an
equivalent combination of moderate- and vigorous-intensity aerobic activity is required to
achieve substantial health benefits from physical activity [36]. To better align interpretation
of our study outcome with adherence to current public health guidelines for physical activity
among adults, we combined the moderate and low activity IPAQ categories into a single
group. Considering significant probable overestimation of self-reported physical activity
using the IPAQ, this recategorization allowed us to draw a clearer distinction between
individuals who were more likely to be meeting weekly physical activity guidelines (i.e.,
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those classified as “High Activity” using the IPAQ) to those who were less likely to be
meeting the guidelines (i.e., those classified as “Low Activity” or “Moderate Activity” using
the IPAQ).

Sociodemographic Characteristics and Other Covariates: Variables thought to be
associated with both park use frequency and physical activity level were selected to be used
as covariates in statistical analyses. These included: sex [37, 38], age [38], race/ethnicity
[23], annual household income [39,40], education [39], and use of other neighborhood parks
(besides the study park). Age was categorized as “<50 years” or “>50 years”. Race/ethnicity
was categorized as “Latino”, “Non-Latino Black”, “Non-Latino White”, or “Other or
multiracial”, where the “Other or multiracial” category included individuals who identified
as American Indian/Alaskan Native, Asian/Pacific Islander, Middle Eastern/North African,
or having two or more races. Annual household income was categorized as “<$25,000” or
“>$25,000”, and education was categorized as “Some college or less” or “College graduate”.
Frequency of use of other parks in the neighborhood was categorized similarly to the
CPI-renovated park use variable, with values “Less than once per week” and “Once per
week or more”.

Statistical Analysis

All descriptive analyses and modeling results were reported following the application of
raked weights to ensure the sample reflected the broader study population. Alpha for all
significance testing was set at p<0.05. Descriptive statistics (n, %) were generated for all
variables in the overall sample and stratified by frequency of CPI-renovated park use and
level of physical activity. Chi-squared tests to examine independence between covariates
and frequency of CPI-renovated park use were performed using Rao & Scott’s second-order
correction for complex survey-weighted designs [41].

Log-binomial regression models were fit to characterize the association between frequency
of CPI-renovated park use and physical activity. Model A included only the independent
(frequency of CPI-renovated park use) and dependent (physical activity) variables. The
dependent variable was modeled as the probability of reporting high physical activity,

and the reference group for the independent variable was low (less than once per week)
frequency of CPI-renovated park use. Model B included adjustments for sex, age, race/
ethnicity, annual household income, education, use of other neighborhood parks, and study
site.

A third log-binomial regression model was created to identify and characterize potential
interactions between sociodemographic variables (sex, age, race/ethnicity, annual household
income, and education) and frequency of CPI-renovated park use. The reported Model

C includes only interactions which screened statistically significant. Model C was also
adjusted for remaining covariates which did not exhibit significant interactions with
frequency of CPI-renovated park use. Since both park use and physical activity have been
shown to uniquely differ across these sociodemographic groups [6, 23, 37-40], treating
them as simple covariates would mask the unique relationships between park use and
physical activity experienced within each group. By screening for interactions between each
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sociodemographic variable and park use and producing stratified models across levels of
variables with significant interactions, we were able to characterize differential associations
between park use and physical activity which would have otherwise been missed in the
overall adjusted model.

In the results, we report prevalence ratios (PRs) and 95% confidence intervals (Cls) for the
association between (high) frequency of CPI-renovated park use and (high) physical activity.
For models A and B, we report PRs for the association between frequency of CPI-renovated
park use and physical activity in the overall study sample. For model C we report PRs by
levels of covariates showing significant interaction effects with frequency of CPI-renovated
park use.

Data cleaning, descriptive analyses, and data visualization were performed using R software,
Version 4.3.2 (https://www.R-project.org/) and log-binomial regression models were fit
using PROC GENMOD in SAS software, Version 9.4 (SAS Institute Inc., Cary, NC, USA).

RESULTS

Sample Characteristics

The survey-weighted sample (n=2,000) was predominantly non-White, with 40% of
participants identifying as Latino, 29% as non-Latino Black, 11% as non-Latino White,

and 20% as other or multiracial (Table 1). The sample predominantly consisted of women
(53%), people aged <50y (62%), and individuals with some college education or less (72%).
Thirty percent of the sample had an annual household income of <$25,000, falling below
100% of the federal poverty level for a family of 3 [42]. Most participants (67%) had
moderate-to-low levels of physical activity as reported by the IPAQ.

Younger and less educated participants had greater frequency of CPI-renovated park use
compared to their older and higher educated counterparts. Nearly half (46%) of individuals
<50y reported visiting the park once per week or more compared to 35% of individuals
>50y (p=0.016, Table 1). Only 36% of college graduates reported visiting the park once

per week or more compared to 44% of individuals with some college or less (p=0.041).
Individuals with high self-reported physical activity (IPAQ) also had significantly higher
frequency of CPI-renovated park use compared to individuals with moderate-to-low physical
activity levels (49% vs. 39% visiting once per week or more, p=0.033). Over half (53%) of
individuals who reported frequently visiting other neighborhood parks also reported visiting
the CPI-renovated park once per week or more (p<0.001). Latinos and other/multiracial
individuals reported higher CPI-renovated park use (46% and 45% visiting once per week
or more, respectively) compared to non-Latino Blacks (37%) and non-Latino Whites (36%),
although these differences were not significant (p=0.200). Males and individuals with lower
income also reported more frequent CPI-renovated park use (with 45% of males and 47%
of individuals with annual household income <$25,000 visiting once per week or more
compared to 39% of females and 40% with income >$25,000), but these differences were
also non-significant (p=0.200 for both sex and income).
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We found significant differences in physical activity across levels of most covariates,
including sex, age, race/ethnicity, annual household income, education, and use of other
neighborhood parks (Table 2). Males were more likely to report high physical activity (39%)
compared to females (28%) (p = 0.006), as were adults <50y (37%) compared to adults
>50y (26%) (p =0.014). High physical activity was also more prevalent among non-Latino
Whites (42%) compared to Latinos (35%), non-Latino Blacks (35%), and individuals with
other/multiracial identities (21%) (p=0.018). Adults with higher annual income (=$25,000)
were more likely to report high physical activity (37%) compared to those with lower annual
income (<$25,000) (23%) (p=0.002), as were college graduates (41%) compared to adults
with some college or less (30%) (p=0.004). Furthermore, 43% of individuals who reported
using other neighborhood parks once per week or more also reported high levels of physical
activity, compared to only 27% of individuals who reported less frequent use of other
neighborhood parks (p <0.001).

Associations Between CPI-Renovated Park Use and Physical Activity Level

Estimated using log-binomial regression, the crude association (PR) between frequency

of CPI-renovated park use and physical activity level was 1.32 (95% CI 1.16 — 1.49,

Figure 2, Model A). After adjusting for sex, age, race/ethnicity, annual household income,
education, use of other neighborhood parks, and study site, the positive association remained
statistically significant (PR = 1.30, 95% CI 1.16 — 1.46, Figure 2, Model B).

Significant interactions were found between frequency of CPI-renovated park use and three
sociodemographic variables: age, income and race/ethnicity. Figure 2, Model C shows

the results of stratified analysis by levels of these sociodemographic variables. Greater
frequency of park use was more strongly associated with high physical activity among adults
age <50y (PR =1.39, 95% CI = 1.14 — 1.69) compared to adults age >50y (PR = 1.08, 95%
Cl = 0.83 - 1.42). Individuals with lower household income (<$25,000/year) also exhibited a
stronger association between CPI-renovated park use and physical activity (PR = 1.54, 95%
Cl =1.13 - 2.08) compared to those with higher household income (=$25,000/year), (PR =
0.98, 95% CI = 0.83 — 1.16). Across the four racial/ethnic groups considered, Latinos (PR
=1.77,95% CIl = 1.44 — 2.18) and non-Latino Whites (PR = 1.39, 95% CI = 1.04 - 1.86)
were the only two groups to show a significant positive association between CPI-renovated
park use and physical activity. The association for non-Latino Blacks was positive, but
non-significant (PR = 1.20, 95% CI = 0.94 — 1.55), and the association for individuals with
other or multiracial identities was negative, but non-significant (PR = 0.76, 95% CI = 0.50 —
1.16). More detailed model outputs for Models A-C are available in Online Resource 1.

DISCUSSION

In the context of recently renovated urban parks serving low-income communities in NYC,
we found that greater frequency of renovated park use was positively associated with higher
self-reported physical activity. Given that past studies have shown mixed results, in part
due to variations in park quality across studies, this paper is a unique contribution to the
literature and adds to our understanding of the role of neighborhood parks in health and
wellbeing when park quality is high.
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Renovated parks offer spaces that can promote both increased park use and increased
physical activity by providing high-quality amenities that support active behaviors and
enhancing safety and accessibility. The eight recently revitalized urban parks included in
our study experienced substantial infrastructure improvements as a part of CPI, including
enhanced accessibility, expanded shaded areas and greenspaces, and improved lighting and
aesthetics. As a part of CPI, study parks also added or improved amenities that encourage
physical activity, such as walking tracks, ball courts, fitness equipment, and multipurpose
fields. Moreover, previous studies have found that park renovations can increase park safety
perceptions in some communities, which may be another reason why renovated parks may
foster more park-related physical activity [8].

The CDC has found that low-income adults in the US have lower compliance with physical
activity guidelines compared to those with higher income (above 200% of the federal
poverty level) [4]. Environmental barriers, such as limited access to quality parks and
recreational facilities pose significant hurdles to physical activity in low-income areas [18].
Safety concerns, encompassing issues like crime and traffic, further impede participation
in exercise within these communities [19]. In light of these barriers, our findings showing
a strong positive association between renovated park use and physical activity among low-
income NYC residents making less than $25,000 in annual household income provides
further evidence for the potential positive impact of quality neighborhood parks situated
within low-income communities. Our findings suggest that further investment in the
renovation and redesign of neighborhood parks may be particularly impactful on the health
and well-being of neighborhood residents in the lowest income category.

Among the racial/ethnic groups considered in this analysis, we found the association
between renovated park use frequency and physical activity to be the strongest among
Latinos and non-Latino Whites. This finding is consistent with two other studies examining
racial/ethnic variation in park-related physical activity. Derose et al. found that Spanish-
speaking Latinos in Los Angeles were equally as likely as Whites to report using a park
for exercise (although English-speaking Latinos were less likely to do so) [23]. Spanish-
speaking Latinos in the study were also the most likely racial/ethnic group to report
walking to get to a park [23]. In a national sample of US adults, Carlson et al. found

that non-Hispanic Blacks were less likely to report active park use (e.g., walking, playing
sports, biking) compared to Latinos and non-Latino Whites, who were equally likely to
report active park use [21].

Studies have shown Latino park users perceive parks as spaces for socialization and leisure
with family and friends, providing spaces for large families without large backyards to

get together outside [43]. Spending time outdoors is seen by some Latino cultures as an
important component of leisure life for immigrants outside their home country (for example,
as a substitute for Mexican plazas, integral components of social life and community in
Mexico) [43]. Latinos frequently report visiting parks in groups of three or more people
[44,45], engaging in a variety of activities at parks, including passive leisure, barbecuing/
picnicking, socializing, walking, and playing group sports like soccer (although Latina
women report participating in less physically active behaviors in parks than Latino men)
[46]. In our sample, Latinos reported higher park use frequency than any other racial/ethnic
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group. A higher prevalence of frequent park use, combined with the variety of activities
Latinos tend to engage in at parks, might be one explanation why we have observed a
stronger association between park use and physical activity among Latinos in our sample
compared to other groups, although further research is needed to clarify the mechanisms by
which renovated urban parks might promote physical activity among Latino communities
specifically.

We found no significant association between renovated park use frequency and physical
activity level among non-Latino Black and other/multiracial groups. In our sample, Black
and other/multiracial adults visited study parks less frequently than Latino adults. At the
same time, Black and other/multiracial adults in our sample also reported low rates of
engaging in high levels of physical activity (35% and 21%, respectively), which may be one
explanation why no significant positive association between renovated park use and physical
activity was observed for these groups. Our physical activity findings are in line with data
on Blacks in the general US population, which suggest that only 29.7% of non-Latino Black
men and 16.5% of non-Latino Black women met the national physical activity guidelines in
2020, compared to 30.5% of their White male and 24.3% of their White female counterparts
[4]. Among Asians (a large component of the other/multiracial category), 30.2% of Asian-
American men and only 16.7% of Asian-American women met the national guidelines for
physical activity in 2020 [4].

We also found no significant association between renovated park use frequency and physical
activity level among older (>50y) adults. Adults >50y in our sample visited study parks less
frequently and reported lower physical activity levels overall compared to younger (<50y)
adults, suggesting that NYC residents over 50y are possibly engaging in less park-related
physical activity than their younger counterparts. This finding is in line with other studies
that have shown that aging adults tend to visit community parks less than their younger
counterparts [38,47]. Studies have also shown that older adults visiting community parks
tend to participate in more sedentary behaviors during park visits compared to younger
adults [38,47].

Park renovations alone may not be enough to engage all populations in participation in
physical activity at neighborhood parks [9,25]. Shores and West propose that a combination
of infrastructure improvements and social support is essential to promote physical activity
among Black park visitors [48]. Similar to Latinos, Black and Asian park visitors also

tend to report visiting parks in large family groups more frequently than White park
visitors [44,45], so group exercise activities may be another possible means of promoting
park-related physical activity among racial minority groups [23]. Cohen et al. have argued
for the necessity of social programming or special incentives to encourage park use and
physical activity among those over 50y [47].

The equity-driven CPI provides an example of a successful citywide built environment
policy initiative whereby park redesign and renovation have demonstrated tangible impacts
on the health of disadvantaged urban communities. CPI is an ongoing initiative, whereby
NYC Parks reports the completion of targeted physical improvements in 110 priority parks
and playgrounds serving underserved neighborhoods to-date (including fully redesigned
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and renovated parks like the ones in this study and others that received partial updates),

with plans to expand the project to incorporate further physical improvements, as

well as enhanced public programming, across dozens more sites across the city [24].

Similar initiatives may be undertaken in other cities with a history of disinvestment in
neighborhoods of color as a means of promoting health equity through access to high quality
health-promoting park space. These steps can ensure that more communities benefit from
improved park quality and access, thereby supporting broader public health goals.

This study has several limitations. First, the cross-sectional nature of the study limits causal
interpretation. While we did find that more frequent park users were more likely to exhibit
high levels of physical activity, the reverse is also plausible (individuals who are more
physically active may be more frequent visitors of parks). Second, all study measures were
derived from self-reported survey data, which may have led to biased measurement of

the exposure, outcome, and/or covariates. To minimize risk of bias in the measurement

of park use and physical activity, we used validated questionnaires previously tested for
reliability and validity across a variety of populations [28,34]. The IPAQ and the Veitch

et al. park use questionnaire ask about past-week and past-month behaviors, respectively,
and thus may be open to recall bias. Furthermore, the IPAQ does not differentiate park-
specific physical activity, meaning physical activity taking place outside the park was also
captured. Finally, the unique contexts of the neighborhoods surrounding the eight study
parks participating in the SPARCS study may limit the generalizability of our findings to
other populations. Nevertheless, our large, population-representative study sample and our
focus on predominantly lower income Latino and Black adults is an important addition to
the literature on the built environment and health disparities.

As stated previously, the IPAQ as a self-reported measure of physical activity has been
shown to overestimate physical activity levels, with difficulty distinguishing between
moderate- and vigorous-intensity activities [35]. One systematic review concluded that the
IPAQ overestimates physical activity level by 84% on average compared to accelerometry
and other objective physical activity criteria [34]. Studies among the general population

and low-income Blacks have repeatedly shown weak-to-moderate correlations between
self-reported physical activity on the IPAQ and accelerometer data [49,50]. To address
limitations of using the IPAQ as an accurate indicator of individual physical activity, we
chose to dichotomize IPAQ categories into “High Activity” vs. “Moderate-to-Low Activity”.
This categorization yields a breakdown within our sample (33% “High Activity” vs.

67% “Moderate to Low Activity”) more closely resembling the distribution of individuals
meeting (and not meeting) physical activity guidelines in the general US population (with
24.2% meeting the guidelines vs. 75.8% not meeting the guidelines in 2020) [4]. While this
breakdown may still be overestimating the proportion of our sample meeting public health
guidelines for physical activity, we believe our interpretation is reasonable considering that
NYC residents tend to be more physically active on average than the general US population

[71.
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CONCLUSION

In this study, we demonstrated a significant positive association between frequent use

of renovated urban parks and increased physical activity among adults in low-income,
predominantly Latino and Black communities in New York City. We observed stronger
positive associations between frequent renovated park use and high physical activity
among younger adults, those with the lowest income, and Latino residents. Older

adults, and individuals with Black and other/multiracial identities, did not exhibit an
association between park use and physical activity, suggesting the potential need for
tailored programming and social support to engage these populations in physical activity
at neighborhood parks.

Renovations under the CP1 have made parks more appealing and accessible, benefiting
low-income communities of color by providing not only spaces for physical exercise but
also for social and cultural activities. Our findings emphasize the significance of quality
park spaces in enhancing community health and addressing physical activity-related health
disparities. This study supports further investment in park improvements to promote physical
well-being across diverse urban populations.
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Figure 1.

Examples of amenities installed at study sites as a part of Community Parks Initiative

renovation
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<$25,000 1.54 (1.13-2.08) ®
>$25,000 0.98 (0.83 - 1.16) —0—
Race/Ethnicity :
Latino 1.77 (1.44 - 2.18) 4
Non-Latino White 1.39 (1.04 - 1.86) *
Non-Latino Black 1.20 (0.94 - 1.55) ®
Other or multiracial ~ 0.76 (0.50 - 1.16) 2 j
04 0.6 0.8 ‘II[I 12 14 1.6 1.8 20 22 24
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Figure 2.
Prevalence ratios for high physical activity level, comparing frequent users of renovated

parks (once per week or more) to infrequent users of renovated parks (less than once per
week): Model A = unadjusted log-binomial model, Model B = log-binomial model adjusted
for sex, age, race/ethnicity, annual household income, education, use of other neighborhood
parks, and study site, Model C = log-binomial model with interactions between age*study
park use, annual household income*study park use, and race/ethnicity*study park use, also
adjusted for sex, education, use of other neighborhood parks, and study site
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Sample characteristics stratified by frequency of CPI-renovated park use

Table 1

Page 18

Frequency of CPI-Renovated Park Use

Overall, Low (Less than once per week),  High (Once per week or more), . yajyeb
N =2,0002 N=1,1592 N=8412
Sex 0.200
Female 1,057 (53%) 640 (61%) 417 (39%)
Male 943 (47%) 519 (55%) 424 (45%)
Age 0.016
<50 Years 1,249 (62%) 671 (54%) 578 (46%)
>50 Years 751 (38%) 489 (65%) 262 (35%)
Race/Ethnicity 0.200
Latino 801 (40%) 433 (54%) 368 (46%)
Non-Latino Black 572 (29%) 362 (63%) 210 (37%)
Non-Latino White 230 (11%) 146 (64%) 83 (36%)
Other or multiracial 398 (20%) 218 (55%) 180 (45%)
Annual Household Income 0.200
<$25,000 604 (30%) 320 (53%) 284 (47%)
>$25,000 1,396 (70%) 839 (60%) 557 (40%)
Education 0.041
Some college or less 1,444 (72%) 805 (56%) 640 (44%)
College graduate 556 (28%) 355 (64%) 201 (36%)
Use of Other Neighborhood Parks <0.001
Less than once per week 1,202 (60%) 781 (65%) 422 (35%)
Once per week or more 798 (40%) 379 (47%) 419 (53%)
Level of Physical Activity (IPAQ) 0.033

Moderate-to-low

High

1,337 (67%)
663 (33%)

820 (61%)
339 (51%)

517 (39%)
324 (49%)

an (%), weighted

b . . .
chi-squared test with Rao & Scott’s second-order correction [28]
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Table 2
Sample characteristics stratified by level of physical activity

Level of Physical Activity (IPAQ Category)

High, Moderate to Low, p-valueb
N = 6632 N=13372

Sex 0.006
Female 292 (28%) 764 (72%)
Male 370 (39%) 573 (61%)

Age 0.014
<50 Years 464 (37%) 785 (63%)
>50 Years 199 (26%) 552 (74%)

Race/Ethnicity 0.018
Latino 283 (35%) 518 (65%)
Non-Latino Black 200 (35%) 371 (65%)
Non-Latino White 96 (42%) 134 (58%)
Other or multiracial 83 (21%) 315 (79%)

Annual Household Income 0.002
<$25,000 140 (23%) 464 (77%)
>$25,000 523 (37%) 873 (63%)

Education 0.004
Some college or less 432 (30%) 1,012 (70%)
College graduate 230 (41%) 325 (59%)

Use of Other Neighborhood Parks <0.001
Less than once per week 319 (27%) 883 (73%)
Once per week or more 344 (43%) 454 (57%)

an (%), weighted

b . . .
chi-squared test with Rao & Scott’s second-order correction [28]
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