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Abstract: We conducted secondary data analyses of pooled data from a clinical trial that prescribed
park visits to children and their caregivers in a low-income, urban setting. Data were collected at
the prescribing visit (baseline) and at one and three months of follow up from 78 families. Family
characteristics were identified at baseline; regression models were used to explore changes during
follow up in associations of park use with knowledge, attitudes and perceived access to parks. At
baseline, park users differed from non-users in demographics, knowledge of park locations, attitudes
about the value of park visits, but not affinity for nature. Park users were also more likely than
non-users to feel that their neighborhood was safe for children to play in. Changes in knowledge of
park locations, nature affinity, and perceived access to parks were each significantly associated with
increased park use by families at one and three months after the park prescription. Adjusting for age,
gender, race, poverty, and US birth, increases in knowing the location of parks were associated with
an increase of 0.27 weekly park visits (95% CI 0.05, 0.49; p = 0.016); increases in feeling a caregiver had
money to visit parks were associated with 0.48 more weekly park visits (95% CI 0.28, 0.69; p < 0.001);
increases in perceived money for park outings were associated with 0.24 increased park visits per
week (95% CI 0.05, 0.42; p = 0.01); each unit increase in nature affinity was associated with 0.34 more
weekly park visits (95% CI 0.09, 0.59; p = 0.007). In other words, knowing where to go, valuing nature,
and having time, and money contributed to increased likelihood of visiting a park. We discuss in
terms of health behavior theory how demographics, knowledge, attitudes and perceived barriers to
park use can inform park prescription interventions.
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1. Introduction

Clinicians have been increasingly interested in how to counsel their patients about time outdoors
as a means to health [1–4]. One approach currently gaining popularity is “park prescriptions”,
defined here as programs where clinicians prescribe or recommend park visits to encourage healthy,
active living. In practice, these programs range from providers printing out maps of local parks [5],
to partnerships with existing park programs [6], to health care providers leading park outings with
patients [7].
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The number and variety of park prescription programs continues to rise [8]. The body of
experimental studies evaluating this practice has also started to build. The few experimental studies on
park prescription programs to date have shown moderate adherence [9], increased physical activity [5],
improved quality of life [10], and improved resilience in children who received park prescriptions [11].
A park prescription for the family demonstrated increased weekly park visits and lowered stress in
parents [12]. Other nature-based therapies such as horticulture have shown biologic benefits, such as
reduced pro-inflammatory cytokines seen in elderly participants of a randomized trial [13].

Park prescriptions, despite these important and preliminary experimental evaluations, are still
in a formative evaluation phase; there are many opportunities for research in this emerging practice.
The theoretic basis for park prescriptions is derived from both observational and experimental studies
that have demonstrated a health benefit to living near parks [14–16] or using parks [17,18]. Evidence
that exposure to nature, presumably found in many parks, promotes health across the lifespan also
bolsters the practice of park prescriptions [19–22]. The biological basis for park prescriptions is
further suggested by research that viewing urban versus garden scenes resulted in an increase of
oxy-hemoglobin on the right area of the prefrontal cortex that indicates more stressful experience in
the urban scenes [23].

While there is a large and increasing literature on the health benefits of visiting parks and nature,
there is less experimental data guiding the intersection of park use and clinical medicine. Prior to
the park prescription movement, motivating individuals to use parks had been investigated as a
function of structural factors such as distance to parks [24], neighborhood characteristics [25], and
availability of park amenities or programing [26]. This public health lens has been crucial, as access
to nature and disparities in park use mirror socio-economic and health disparities [27,28]. As the
field of park visits moves into a clinician’s purview, existing research seems to suggest that designing
an intervention targeting the individual and family is complicated—how families prioritize outdoor
activities is multi-factorial, informed by individual, interpersonal, and structural factors [29]. In the
case of other complex behaviors, models for behavior change stress the importance of evaluating
the perceptions, attitudes, beliefs, and outcome expectations of individuals as a crucial means to
understand observed behaviors and to guide behavioral change [30,31]. Given the potential complexity
informing whether patients spend time in their day outdoors for health, a clear health behavior theory
for park prescriptions is needed and is currently lacking.

Our program is the site of an active park prescription program for low-income families. As such,
we had the opportunity to extend health behavior theory to the concept of time spent in parks/nature
to set the stage for effective clinical programs to encourage healthy living through time in the outdoors.
We designed our park prescription program using the Precaution Adoption Process Model (PAPM)
health behavior theory (detailed elsewhere and presented in simplified form in Figure 1) [7], which
proposes that healthy behavior change occurs in stages. By recommending that children spend
more time outdoors through a park prescription from their doctor, the program brings the role of
parks in improving heath into the awareness of children and their parents and reinforces knowledge
and attitudes with the aim of encouraging behavior change. Additionally, we have noted that park
prescription programs assume that a park visit will impact nature exposure and affinity for those who
receive it. Our prescription emphasized the health benefits of nature via park visits, and we sought to
understand whether a doctor’s recommendation to visit a park is associated with nature affinity or
whether it increases nature affinity over time.

In this study, we asked whether, prior to a park prescription, families who visit parks face fewer
sociodemographic barriers to park use, have more a priori information about the location of parks,
and attitudes that favor park use and higher affinity for nature. We then asked whether, after a
park prescription, families who followed through with a park visit, or had more park visits, also had
changes in their knowledge, attitudes about parks (including nature affinity), and perceived barriers to
spending time in parks.
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Figure 1. Stay Healthy in Nature Everyday logic model for an individual or family based intervention
to increase park visits.

2. Materials and Methods

This is a secondary data analysis of pooled data from a clinical trial that prescribed park visits to
children and their caregivers in a low-income, urban setting and has been described in detail elsewhere,
including power and sample size calculations [7,11,12]. Patients (children ages 4–17) and one caregiver
at a Federally Qualified Health Center in Oakland, California, were eligible for enrollment if they
were not enrolled in a weight loss or exercise program, were able to walk and be physically active,
and were available for the park outings and two follow-up visits over three months. Most of the
patients were seeing their pediatrician for well-child visits, which are defined as routine doctor visits
for comprehensive preventive health services; some patients were being seen for urgent care or sick
visits. While a child did not have to have a health condition to be seen at the clinic, or enrolled in
the study, we have shown elsewhere that the rate of chronic illness in this sample was high. Consent
was obtained from each caregiver and for his/her child as a family. We gathered baseline data on
knowledge, attitudes, perceived barriers and behaviors regarding park use. Each family then met
with a pediatrician, who counseled them about the health benefits of nature and provided a park
prescription. We provided a list of seven recommended area parks, each with high nature elements,
but did not control which parks families actually visited. Families were randomized into two groups:
a supported group was invited to three organized group outings to parks, and the other group was free
to visit parks on their own. The supported group received weekly text messages to remind them of the
benefits of nature and encourage them to visit their parks. Investigators followed up with all families,
regardless of group assignment, at one and three months after the park prescription. We compensated
all participating families for completing study measurements with gift cards of $20 at baseline, $20 at
one month, and $20 at three months, regardless of participation in organized programs.

All subjects gave their informed consent for inclusion before they enrolled and participated in
the study. The study was conducted in accordance with the Declaration of Helsinki, and the protocol
was approved by the Children’s Hospital Oakland Research Institute Institutional Review Board
and registered with clinicaltrials.gov on 17 July 2015 (released November 2015) (ClinicalTrials.gov
NCT02623855).

2.1. Outcomes

Baseline park use per week. Enrolled caregivers reported their own park visit behavior as well
as the park visit behavior of their children by responding to the following questions: “How many
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times in the last week did you go to the park?” and “How many times did your child go to the park
last week?” with responses ranging from 0 to 7 times. Self-reported park use frequency in the past
week demonstrated substantial criterion validity as a measure of park use in a study of 232 adults
from five U.S. locations where this question was compared over five time points to global positioning
system (GPS) monitors worn by participants for three weeks. The Spearman correlation coefficient
was 0.62–0.65 in comparing self-reported frequency of park visits in the last week to GPS monitoring
data [32].

We described to patients that “parks” included both natural and urban parks (e.g., a neighborhood
park may include a playground or sports field). We drew our definition from Bedimo-Rung’s 2005
conceptual framework which states that parks can improve health through a variety of features,
which may or may not include the presence of sports fields as well as natural areas for more
“passive contemplation of nature” [33]. Because this study was conducted in an urban center, we drew
from others who consider local neighborhood parks with playgrounds to qualify as parks [34]. For
baseline analyses, we converted park use into a binary variable categorized as no visits versus at least
one visit in the past week.

Park use over time. Caregivers reported on their weekly park visits at one and three months after
receiving a park prescription. The parks in which visits took place were not limited to those that we
prescribed. For the purposes of this study, we used caregiver report of park visits as a proxy for family
park visits. To check whether this was a fair assumption, we determined the strength of the association
between caregiver and child park visits, as reported by the caregiver.

2.2. Predictors

Demographics. Caregivers provided information on the age of their children and on their own
race, ethnicity, country of birth, and household income. Average annual income level was converted to
a percent of the federal poverty level based on the U.S. Department of Health and Human Services
guidelines [35].

Knowledge. Caregivers indicated how strongly they agreed with the following statement: “I have
enough knowledge about the location of parks to visit them with my family.” Caregivers chose answers
according to a five-point Likert scale.

Attitudes: value for parks. Caregivers indicated how strongly they agreed with the following
statement: “I value visiting parks with my family,” with responses on a five-point Likert scale.

Attitudes: value for nature (nature affinity). Caregivers indicated how strongly they agreed with
15 items on the validated Love and Care for Nature (LCN) score [36] using a seven-point Likert scale
that ranged from 1 (strongly disagree) to 7 (strongly agree). The final score, which we call nature affinity,
is the average of the responses to the 15 items. This scale has stronger correlations to environmental
stewardship behavior. Chronbach’s alpha was 0.97, and the score had strong evidence of its validity,
including content, construct, and criterion-related validity [36].

Perceived access. Caregivers indicated how strongly they agreed with statements regarding
feeling welcome in parks, safety, transportation, and having sufficient time, money, access to parks and
access to nature. These items were chosen based on a review of the leisure science literature [37,38],
which cites these as common and potential barriers to park use. Answers were given according to
a five-point Likert scale. For some analyses, we collapsed the Likert scale into three values: agree,
neutral and disagree—although findings were unchanged whether we used a five-point or three-point
Likert scale. Caregivers additionally answered a question on how often (never, sometimes, usually or
always) they felt that their child was safe in their community or neighborhood.

Other behaviors at baseline. Caregivers responded on a five-point Likert scale, with responses
coded as strongly agree to strongly disagree, to the following statements: “I spent a lot of time in
nature as a child,” and “I spend a lot of time in nature now.”

Knowledge, attitudes, perceived access over time. These caregiver characteristics were measured
at baseline, and at one and three months after receiving a park prescription.
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2.3. Statistical Analysis

Study analysis proceeded in two steps. First, we summarized the baseline responses to the
demographic, knowledge, attitude, and access items, both for the entire sample and stratified by no vs.
any park visits in the prior week. We compared baseline characteristics of the park visits versus no
visits groups using Wilcoxon rank sum tests for continuous variables and chi-square or Fisher’s exact
tests for categorical variables, as appropriate.

We then assessed the association between changes in reported knowledge, attitudes and perceived
barriers after a park prescription and changes in park visiting behavior over the three months following
a park prescription. Because our analyses included multiple measurements per person over time, we
conducted regression analyses using generalized estimating equations (GEE) techniques. Regression
analyses assume independence of all observations, and because observations made on the same
individual over time are correlated, this assumption is violated when more than one measurement
per person is included. GEE techniques are designed to account for this within-person (in addition to
between-person) variability, by appropriately adjusting standard errors in the model for the additional
variability [39]. We first analyzed each characteristic potentially associated with number of park visits
in individual analyses that controlled for intervention group. Those variables significantly associated
with the outcome at p ≤ 0.05 were then included in a multivariable model. We controlled for group in
each model. GEE models were fit using an autoregressive correlation structure and robust variance
estimators. We performed statistical analyses using Stata 14.1 (StataCorp., College Station, TX, USA).

3. Results

3.1. Baseline Findings

Seventy-eight families enrolled in the study. Seventy-two percent of the sample were living at
or below 200% of the Federal Poverty Line, which is within the U.S. Department of Housing and
Urban Development’s definition of a low-income home in the geographic area served by this study [40]
(The U.S. Department of Health and Human Services (HHS) sets the poverty guidelines. Many
programs use a percent multiple of the poverty guideline to determine eligibility for public programs
such as food assistance. In the geographic area where participants in this study lived, poverty is
defined by most federal programs as a 200% multiple of the Department of HHS income guideline for
families). The sample was mostly non-white; 67% were African-Americans. The mean (sd) caregiver
age was 38.5 (11) years (Table 1).

Baseline park use and other behaviors. Of the 78 caregivers, the majority, 49 (63%), reported having
visited a park at least once during the prior week (Table 1). Twenty-one (27%) caregivers reported
three or more park visits during the prior week (data not shown). At baseline, most people reported
that they did not currently spend a lot of time in nature (72% disagreed) but that they did spend time
in nature as children (65% agreed). Of note, caregiver and child park visits as reported by the parent
were highly correlated and became more correlated over the course of the study (correlation coefficient
of 0.60 at baseline, 0.72 at one month, and 0.78 at three months, p ≤ 0.001).

Baseline knowledge. Only a little over half of the caregivers stated that they had enough knowledge
about the location of parks to visit them with their families (Table 1).

Baseline attitudes. Eighty-one percent of caregivers valued visiting parks with family members.
Median (IQR) nature affinity score was 4.13 (3.5, 4.7), with a range of 1.6 to 5.1 (Table 1).
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Table 1. Associations with zero or any weekly pre-baseline park visits and multivariable analysis of sociodemographics, attitudes, and access.

Characteristic
Total

(n = 78)
(%) a No Park Visits in Prior Week (n = 29) Any Park Visits in Prior Week (n = 49) p-Value c

n (%) b n (%) b

Demographics
Child’s age (y), median (IQR) 8 (4, 15) 29 8.6 (3.1) 49 8.9 (3.1) 0.7487
Female child 38 (49) 13 (34) 25 (66) 0.60 d

Caregiver’s age, mean (SD) 73 38.5 (11) 26 36.8 (11) 47 39 (11) 0.35 d

Female caregiver 68 (87) 25 (37) 43 (63) 0.55
Race/ethnicity of caregiver 0.03 *

African American 52 (67) 20 (39) 32 (62)
Non-Latino White 8 (10) 0 (0) 8 (100)
Latino 12 (15) 5 (42) 7 (58)
Other f 5 (6) 4 (80) 1 (20)

Born in the US 64 (83) 26 (41) 38 (59) 0.085
% of the federal poverty level 0.07

<100% 11 (14) 5 (46) 6 (55)
100–199 42 (54) 18 (43) 24 (57)
200–399 12 (15) 4 (33) 8 (67)
400% or more 9 (12) 0 (0) 9 (100)

Knowledge
I know park locations 41 (53) 9 (22) 32 (78) 0.01 *

Attitudes
Nature affinity, median (IQR) 4.1 (3.5, 4.7) 3.8 (3.4, 4.2) 4.1 (3.9, 4.3) 0.18 e

I value visiting parks 63 (81) 19 (30) 44 (70) 0.007 *

Barriers to Access
There is a park in my neighborhood 55 (71) 18 (33) 37 (67) 0.225
I have access to nature in daily life 53 (68) 19 (36) 34 (64) 0.715
I feel welcome in parks 65 (83) 25 (39) 40 (62) 0.88
I feel safe in parks (one missing) 59 (76) 20 (34) 39 (66) 0.44
I have money to visit parks 37 (47) 12 (32) 25 (68) 0.45
I have transportation to visit parks 51 (65) 19 (37) 32 (63) 1.00
I have time to visit parks 43 (55) 12 (28) 31 (72) 0.09
My neighborhood is safe for my child to play outside 39 (50) 9 (23) 30 (77) 0.01 *

Behaviors
I spend a lot of time in nature now 17 (22) 0 (0) 17 (100) <0.001
I spent a lot of time in nature as a child 51 (65) 18 (35) 33 (65) 0.87

a Column percents, b Row percents, c p-value calculated using Fisher’s exact test unless otherwise indicated, d p-value calculated using chi-square test, e p-value calculated using Wilcoxon
rank-sum test, and f Asian, Hawaiian or Pacific Islander, American Indian or Alaskan. * Statistically significant value.
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Baseline barriers to access. Most caregivers (71%) reported having a park in their neighborhood,
having access to nature in their daily lives (68%), or feeling welcome in parks (83%). Money was the
most commonly cited barrier with only 47% saying they had enough money to visit parks. Thirty-nine
(50%) felt that their neighborhoods were usually or always safe for their children to play outside. On
the other hand, 76% felt safe in parks (Table 1).

3.2. How Were Baseline Demographics, Knowledge, Attitudes and Barriers Associated with Park Use
at Baseline?

Compared to those who did not visit a park in the prior week, those who visited a park at least
once were more likely to know park locations (p = 0.01), to value visiting parks with their families
(p = 0.007), and to feel their neighborhoods were safe for children to play (p = 0.01) (Table 1 and
Figure 2). Race/ethnicity of caregiver was significantly associated with having visited a park in the last
week. 100% of non-Latino White participants reported visiting a park in the prior week, compared to
62% of African-Americans and 58% of Latinos. Those who visited a park at least once were also more
likely to report spending a lot of time in nature now (p ≤ 0.001), but not more likely to report that they
spent more time in nature as children (p = 0.87).
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3.3. How Are Demographics, Knowledge, Attitudes and Barriers to Access Associated with Park Use as They
Changed over Time after a Park Prescription?

Improvements in knowledge, attitudes, and perceived access over the course of the study
were all significantly associated with increasing park visits in univariate analysis (Table 2). Once
sociodemographic variables of caregiver age, gender, race, born in the USA, and percent poverty were
adjusted for in a multivariable model, a more parsimonious model became clear. In the adjusted
multivariable model, increasing knowledge about park locations was associated with increased visits
to parks, i.e., as parents moved from one knowledge level to the next, their visits to parks increased
by 0.27 [(95% CI 0.05, 0.50), p = 0.016] park visit per week, or about one increased park visit over
three weeks. While this is a small increase, over the span of several months, it may lead to a clinically
significant increase that would improve health (Table 2).
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Table 2. Change in the number of park visits per week over baseline, one and three months compared
with reported changes in knowledge, attitudes, and access after receiving a park prescription.

Characteristic
Univariate Analysis Multivariable Analysis

Coeff 95% CI p-Value Coeff 95% CI p-Value

Change in knowledge and attitudes
Park in neighborhood 0.26 (0.03, 0.50) 0.03

Access to nature 0.47 (0.24, 0.71) <0.001
Value visiting parks 0.53 (0.22, 0.84) 0.001

Feel welcome in parks 0.49 (0.15, 0.82) 0.005
Feel safe in parks 0.54 (0.30, 0.78) <0.001

Know park locations 0.53 (0.30, 0.76) <0.001 0.27 (0.05, 0.50) 0.016
Have transportation to parks 0.33 (0.08, 0.58) 0.01

Have time to visit parks 0.67 (0.43, 0.90) <0.001 0.48 (0.28, 0.69) <0.001
Have money to visit parks 0.43 (0.19, 0.66) <0.001 0.24 (0.05, 0.42) 0.013
Change in nature affinity 0.65 (0.35, 0.94) <0.001 0.34 (0.09, 0.59) 0.007

Change in neighborhood safety 0.35 (0.02, 0.70) 0.049

We controlled for group assignment and time in the final model. Sociodemographic variables of caregiver age,
gender, race, born in the USA, and percent poverty level were not significant in univariate or multivariable analysis.

Each unit increase on the response scale for having time for visiting parks was associated with an
increase of 0.48 [(95% CI 0.28, 0.69), p < 0.001] park visits per week. Each increase in having enough
money to visit parks was associated with an increase of 0.24 [(95% CI 0.05, 0.42), p = 0.013] park visits
per week. In other words, as the caregivers rated themselves as having more time to spend in nature,
they had about one additional park visit per two weeks and as they rated themselves as having more
money to spend in nature there was one additional park visit per 5 weeks (Table 2).

Finally, each additional unit of nature affinity was associated with an increase of 0.34 [(95% CI 0.09,
0.59), p = 0.007] park visits per week. In other words, each increase in nature affinity on a seven-point
scale was associated with one additional park visit every three weeks. Age, gender, race, being born in
the US, income, and group assignment did not change the final model (Table 2).

4. Discussion

In this study of prescribed park visits to families in a low-income, urban setting, our findings
suggest that understanding perspectives, attitudes, and access to park use can be helpful in promoting
healthy, active living via the outdoors. We found that at baseline, families already using parks were
more likely to be white, to have prior knowledge of where to find parks, to report valuing time in parks
with family, and to feel that their neighborhood was safe for their child to play; however, they were
not more likely to value nature. Regardless of their baseline park use, after participants received a
park prescription, park use increased as participants reported increased level of information about the
location of parks, nature affinity and perceptions about time and resource availability.

This study is the first to suggest that behavioral health theory will benefit the park prescription
movement. This study suggests that the same populations at risk for health inequities in chronic illness
are those who may be visiting parks less at baseline. Non-white respondents and those who lacked
neighborhood safety were less likely to visit parks even once a week. It is of note that this was true
whether those same respondents believed they had a park in their neighborhood. This discrepancy
may be explained by the fact that in the urban context, proximity barriers are not the only barriers to
park use; “social access” to parks can include issues of safety, maintenance, and walkability, or issues of
exclusion felt by some minorities [41]. Some studies suggest that social access is more important than
proximity in understanding whether residents in a low-resource neighborhood use a park. Because
these are the populations who may have the most to benefit from a park prescription program, we
suggest that park prescription programs should be informed by community assessments of parks that
are acceptable and accessible to families in lieu of simply recommending those which are closest.



Int. J. Environ. Res. Public Health 2020, 17, 701 9 of 13

Our study also raises the point that lower park use at baseline is not necessarily associated with
lower nature affinity, or for that matter, less capacity to benefit from park prescription programs.
Research showing that urban populations of color may have fears about or constraints in spending
time in nature should not translate into assumptions that those populations may not desire or benefit
from nature-based interventions [42]. In contrast, our study’s findings suggest that racial and ethnic
minority populations can benefit from park prescriptions, even if they are not using parks at baseline.
In fact, we found that the nature affinity level expressed by our cohort, even those not visiting parks at
baseline, was within range of that reported in the initial Australian sample [36]. Affinity for nature
also increased over time, suggesting that either the conversation with a health provider or the actual
park use increased nature affinity and provided an opportunity to reinforce behavior. It is also of note
that we did not find that spending time in nature as a child was associated with park use at baseline.
While researchers have highlighted the importance of early childhood nature experiences, positive
memories of nature and a desire to preserve the natural environment [43], our finding suggest that
there are still opportunities to engage adults in park prescriptions and outdoor behavior even if they
did not have these experiences in childhood.

After receiving a park prescription, shifting perceptions of barriers were associated with the
changes in practice that happened after a park prescription. Increased perceived time and money to
spend on park use were associated with increased park visits. It is possible that talking to a doctor
about the health benefits of nature and parks changed the perceived barriers to going to parks, or that
actual park use decreased the perceived financial and time barriers to being outdoors. We recommend
that clinicians help patients feel comfortable getting outdoors by asking about and addressing the
barriers in time, time management, or resources families may face in attempting to claim time in their
week for health. In this sample, knowledge of a park to visit was associated with park use at baseline
and over time. In other studies, teens and low income, urban communities of color have demonstrated
willingness to travel to desirable parks even if they are outside the neighborhood [44]. Others, such as
Vaughan et al. and Greer et al., have also described that efforts to promote awareness of park locations
are warranted in order to reduce perceived proximity barriers to park use [45,46].

Taken as a whole, our findings suggest that it is possible to use individual targeted interventions,
vis a vis a doctor’s counseling, in order to establish park use as part of a healthy, active living goal. Yet,
our findings suggest that it will take more than a simple recommendation to visit parks in order to
motivate families to get outdoors for health. In our study population, knowing where to find a park,
feeling an affinity to nature, and having the time and resources to get outdoors were associated with
patient follow through on a physician’s recommendation to get outdoors for health. The next step
in research will be to define a conceptual framework, based on feedback from patients and families,
that helps us understand the interplay between access and individual behavioral choices. It will be
important to address the added constraint that the advent of mobile digital technology [47] places
on whether families chose to spend time outdoors for health. Individual-level factors that influence
outdoor time in general (including but not limited to time in parks), such as gender [48], income [49],
immigration status [50], attitudes about feeling welcome [51], racism [52], family structure [53], and
a person’s innate motivation to engage in outdoor activities [54], availability of social opportunities,
and family rules [55,56], have each been correlated with spending time outdoors. We are interested
in better understanding whether the concept of a park visit, versus time in nature, will motivate
outdoor behavior. Our baseline finding that families who visited parks tended to value park visits
more, but not necessarily to have high nature affinity at baseline, also speaks to the importance of better
understanding whether a park or nature exposure is the concept that will motivate behavior change.

A small sample size limits this study. We did not find significant differences in income level in
terms of frequency of park visits, but it is important to point out that the majority of our participants
were low-income families. Our study was limited with a lack of precision in what a park is and what
nature is. This limitation is true in defining the exposure across the literature in this field—keywords
used to describe or classify greenspace (i.e., natural environment, schoolyard) have varied over the last
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decade and a half. It is difficult to compare studies when they define exposure differently or lack details
of private (backyards or recreational spaces) versus public access to greenspaces. Because the study
was conducted in an urban center, we were aware that patients might not have access to parks with
natural elements. Our purpose in conducting this experiment was to operationalize a park prescription
program in an urban clinic, with an understanding that while we referred patients to parks high in
natural elements, we would not have control over which parks they visited. While we emphasized the
health benefits of nature, we did not have control over the amount of nature that participants would
encounter in parks they visited. A park visit is not the same as nature exposure, but it is of note that
those who stated they visited parks at least once per week were more likely to state that they spend a
lot of time in nature. We recommend that future studies assess the relationship between certain types
of activities and specific features of different types of parks. The knowledge, attitudes, and access
questions we used were not validated; this is a gap in the current literature. The predictors used in this
study did not include clinical predictors. We used self-reported park use as opposed to GPS data.

5. Conclusions

Our study of park prescriptions, which focused on a largely low-income population in an urban
center, begins to delineate a behavioral strategy to promote outdoor healthy living, and its prospective
design is a major strength. It begins to set the stage to bring the topic of park and nature access, largely
a public health issue until now, into the purview of clinicians. While we have in the past detailed
the need to place individual-and family-based interventions in a socio-ecological model that puts
park prescriptions into the context of broader social and societal issues [57], here, we present a case
for addressing this public health issue from a behavioral change perspective. As trusted sources of
information for parents and frontline providers of preventive health care for children, pediatricians have
been on the front lines of other public health campaigns designed to influence health behaviors, even
in the context of chronic illnesses with large environmental components. Understanding perspectives,
attitudes, and practices related to park use can be helpful in building a health behavior strategy to
promote outdoor time spent in nature as a means to increase healthy, active living in children.
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