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Abstract

Background Families face a range of barriers in supporting their children’s active play in nature including family
circumstances, environmental constraints, and behavioral factors. Evidence-based strategies to address these barriers
are needed. We aimed to develop and pilot test a primary care-based family-centered behavioral intervention to pro-
mote active outdoor play in 4-10year-old children.

Methods Project Nature, a provider-delivered intervention that provides informational resources and an age-
appropriate toy for nature play, was initially developed for children ages 0-3. With stakeholder input, we adapted
existing materials for 4-10year-olds and conducted usability testing at an urban clinic serving families from diverse
backgrounds. Subsequently, we conducted a mix-methods pilot study to evaluate intervention feasibility and accept-
ability. Parents of 4-10year-olds completed pre- and post-surveys (n=22), and a purposive subset (n=10) completed
qualitative interviews. Post-intervention, pediatric providers (n=4) were interviewed about their implementation
experiences.

Results The majority (82%) of parents liked the information provided and the remaining (18%) were neutral. Quali-
tatively, parents reported that: the toy provided a tangible element to help children and parents be active, they did
not use the website, and they wished the intervention emphasized strategies for physical activity during cold and wet
seasons. Providers felt the materials facilitated discussion about behavior change with families. There were no statisti-
cally significant changes in PA and outdoor time pre- and post-intervention.

Conclusions Project Nature was welcomed by providers and families and may be a practical intervention to promote
outdoor active play during well-child visits. Providing an age-appropriate nature toy seemed to be a critical compo-
nent of the intervention, and may be worth the additional cost, time and storage space required by clinics. Building
from these results, Project Nature should be revised to better support active outdoor play during suboptimal weather
and evaluated to test its efficacy in a fully-powered trial.
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Background

The health benefits of daily physical activity (PA) and
time outdoors are well-recognized [1-3]. For children,
time outdoors is strongly associated with increased PA
[1] and a range of other benefits including improved
mental health, healthier weight status, and less myopia
[3, 4]. The American Academy of Pediatrics and other
experts recommend children and adolescents play out-
doors daily and participate in moderate-to-vigorous PA
(MVPA) 60 minutes/day to improve physical, mental, and
cognitive health [5-8]. In 2019 only 23% of U.S. youth
met these recommendations, a percentage that has been
declining over time [9] and especially since the COVID-
19 pandemic [10]. A growing body of evidence indicates
that nature contact can confer both physical and mental
health benefits for children of all ages. A recent system-
atic review of almost 300 studies concluded that the cur-
rent literature supports a positive relationship between
nature contact and children’s health, and recommended
advocating for strategies that promote equitable nature
contact for children in places where they live, play, and
learn [3]. Parents have identified a range of barriers to
supporting children’s active play in nature including
family circumstances (e.g., time, finances, single parent-
ing), environmental constraints (e.g., access to safe out-
door play spaces, transportation, finding age-appropriate
activities), and behavioral factors (e.g., previous experi-
ences in nature, safety, weather concerns) [11]. Many bar-
riers stem from structural inequities rooted in historical,
racial discriminatory practices such as “redlining” [12]
that created disparities in parks access.

While addressing structural barriers to nature access
is paramount to supporting equitable access to outdoor
play [11, 13], there is also opportunity for family-centered
interventions [11, 13]. It is vital to establish active play
habits early, as PA strongly tracks from early childhood
to adulthood [14]. “Prescriptions” to encourage time in
nature [15-18] provide directive information about what
families “should” do, but may not address context-specific
barriers to outdoor play. A recent study conducted by our
team found that parents of school aged children wanted
information about opportunities for nature play near
their homes, including how to access nature and support
children’s safe play under different weather conditions
[11]. Evidence-based primary care strategies to promote
children’s active play in nature and address existing bar-
riers are needed.

Project Nature (PN), a provider-delivered interven-
tion developed initially for children ages 0-3, addresses
some of these limitations using an educational brochure
(that describes benefits to active play in nature and activ-
ity ideas), a website (that shares local resources includ-
ing parks, green spaces, and nature programs), and an
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age-appropriate nature toy (that can be used for outdoor
play). The development of this intervention was guided
by the WHO’s Commission on Social Determinants of
Health framework [19] and our formative work pointed
to well-child visits as an appropriate setting to support
children’s outdoor play [11]. Pediatric providers employ-
ing PN identified a need for a similar intervention aimed
at older school-aged children.

The aims of this multi-phase study were to (1) conduct
an adaptation needs assessment of the existing preschool
age intervention, (2) adapt PN for school-aged children
with parent and provider input, and (3) test the feasibil-
ity, acceptability, and preliminary efficacy of this adapted
intervention.

Methods

Study design and personnel

This study was conducted in Seattle, WA from 2020 to
2023, and included three phases: (1) adaptation needs
assessment, (2) material adaptation and usability testing,
and (3) pilot evaluation. See Fig. 1 for a description with
details of each component. The Seattle Children’s Hospi-
tal Institutional Review Board approved the study. This
report conforms to the Standards for Reporting Qualita-
tive Research [20]. Our multidisciplinary team included
individuals with expertise in pediatrics (PT, DG), sports
medicine (GG, LN), public health research (EK), anthro-
pology and qualitative research (KS, CN), research
coordination (KG), and data analysis (MB). Our team
members identify across many disciplines, ethnicities,
languages, and parenting experiences; these diversities
and viewpoints informed study design, data collection
and data analysis. We employed triangulation at many
stages so data from each source contributed to our robust
understanding of the phenomena. In this study we used
an inclusive definition of “parent” as one of a child’s pri-
mary guardians accompanying the child to their clinic
visit.

Phase 1: adaptation needs assessment

A convenience sample of 14 (7 English-speaking and 7
Spanish-speaking) parents of children age 3-10 were
recruited from pediatric clinics in Seattle that serve
high proportions of patients with public insurance. We
selected these clinics recognizing that outdoor play in
nature is less accessible for families with resource con-
straints and those who face cultural barriers. 14 pedi-
atric providers were recruited via word of mouth and a
message in the Washington Chapter of the American
Academy of Pediatrics newsletter. Interviews with par-
ents centered around family barriers to outdoor play and
conversations about playing in nature with their pediat-
ric provider (see Additional file 1), and were conducted
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Phase 2:
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Phase 3:
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Phase 1: TOOL
Adaptation ADAPTATION
Needs
Assessment
4 N
GOAL:

Understand barriers and
facilitators to outdoor active
play, and explore anticipated
feasibility and acceptability
of an adapted version of PN
for older children

SAMPLE:

¢ 14 parents of children
ages 3-10 years (7 English-
speaking, 7 Spanish-

Testing

/GOAL: N

Iteratively adapt existing PN
toolkits and test with older
children

SAMPLE:

¢ 20 parents of children 4-10
years (10 English-speaking,
10 Spanish-speaking)

« 5 clinic staff (including 1
ARNP, 1 behavioral health
therapist, 1 RN, 2 social
workers)

Pilot Evaluation

/GOAL: N\

Understand feasibility,
acceptability, and
preliminary efficacy of the
adapted PN for older
children following its
administration in a pediatric
clinic

SAMPLE:

« 26 parents of children
ages 4-10 years (in English)

4 pediatric providers

speaking)

* 14 pediatric providers
METHODS:

¢ Qualitative interviews
» Focus groups

- J

Fig. 1 Study phases and components

by native speakers, professionally translated and tran-
scribed, and then spot-checked by native speakers for
accuracy. Focus groups with providers explored feasibil-
ity and acceptability of adapting PN for older children
(see Additional file 2).

Phase 2: material adaptation and usability testing
Incorporating themes from the adaptation needs assess-
ment, we systematically adapted the existing PN materi-
als (designed for 0-3year old children) for older children
4—10years old. Proposed adaptations were brought to
our multidisciplinary planning group for input on devel-
opmental appropriateness, consistency with the core
components of PN, and considerations related to equity
and inclusion. This feedback was: synthesized into an ini-
tial draft of a brochure, revised by a graphic designer, and
reviewed by our full team.

Next, we conducted usability testing with the adapted
intervention with a sample of English- and Spanish-
speaking parents and clinic staff at one pediatric health
clinic serving primarily publicly insured children in an
economically and racially diverse neighborhood in Seat-
tle. Spanish interviews were conducted by native speak-
ers. A convenience sample of 20 (10 English-speaking and
10 Spanish-speaking) parents of 4—10year-old children
seeking care were invited to review PN materials and
provide mixed method feedback on their acceptability
and usability. 5 staff members were interviewed (1 ARNP,
1 behavioral health therapist, 1 RN, 2 social workers).
All participants verbally provided informed consent. We
measured usability with Lyon et al’s Usability Evaluation

(ARNPs)

METHODS:

¢ Quantitative Intervention METHODS:

Usability Scale ¢ Pre-post quantitative
surveys

« Qualitative interviews

- J

0 Qualitative interviews J

for Evidence-Based Psychosocial Interventions scale [21].
Qualitative interviews were conducted with each of the
participants. Interview guides can be found in the Addi-
tional file 3. Feedback was synthesized in the moment
following each interview and taken back to the team. The
results were used to finalize the age-adapted PN inter-
vention components.

Phase 3: pilot evaluation

Sample and procedure

We held a meeting with interested providers at our part-
ner clinic and provided a written guide for how provid-
ers can introduce and discuss PN with families. Providers
could tailor conversations based on families’ circum-
stances, needs and barriers. Printed brochures and nature
toys were delivered to the clinic.

We recruited families with the following eligibility cri-
teria were: (1) child scheduled for a 4—10year-old well-
child visit with a participating healthcare provider, (2)
parent spoke English, and (3) verbal consent obtained
from a parent or guardian prior to the visit in person or
via phone call. Parents were asked to complete quanti-
tative surveys via email, phone call, or paper before the
scheduled well-child visit. Three weeks post-intervention,
parents were asked to complete a post-intervention sur-
vey. Surveyed parents were subsequently invited to com-
plete qualitative interviews. After reviewing our initial
10 transcripts, we ascertained that data sufficiency had
been achieved and data collection was complete. Post-
intervention, we held phone interviews with participating
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providers (4 ARNPs) regarding clinic feasibility and
impressions of the intervention.

Survey measures

Pre- and post-survey topics included: MVPA partici-
pation by child and parent independently for at least
20 minutes/day; co-participation in PA and outdoor
time; and prior discussions with the child’s healthcare
provider about PA and outdoor time. Although the rec-
ommendation for children 6 and older is 60minutes/
day of MVPA and 150 minutes/week for adults, the guid-
ance for younger children is less concrete, so we chose
the 20 minute/day mark to be able to capture some PA
in an increment that may be more reasonably impacted
by the PN intervention. The survey also inquired about
barriers that may prevent the child from being physically
active and demographics. The post-survey assessed per-
ceptions of the intervention’s feasibility and accessibility
using Weiner et al’s Acceptability of Intervention Meas-
ure, a validated 4-question self-report scale [22], as well
as self-reported implementation of toy and brochure. The
survey can be found in Additional file 4.

Qualitative measures

Using a phenomenological approach, our qualitative
interview guides were developed according to study
goals and adjusted as necessary per standard qualitative
methodology [23, 24]. Individual interviews with par-
ents focused on acceptability, feasibility and preliminary
efficacy of the intervention. Interviews with providers
addressed acceptability and feasibility of the intervention
in the clinic setting. Parent and provider interview guides
can be found in the Additional file 5 and 6.

Data analysis

Parent and child demographics were summarized
descriptively. Mean and standard deviations were calcu-
lated for numeric outcomes pre and post intervention
and compared statistically with paired t-tests. This was
a Phase 1b behavioral study, and thus not powered to
detect change quantitatively.

Interviews and focus groups (in Phase 1 and 3)
were digitally recorded, professionally transcribed (and
translated where appropriate), and spot checked by inter-
viewers to ensure data integrity [25, 26]. In the results,
quotes are identified by data set (where 1=adaptation
needs assessment, 2=pilot evaluation), qualitative tool
(IN=interview, FG=Focus group), parent versus pro-
vider (PA=Parent, PR=provider), language (EN=Eng-
lish, SP = Spanish) and participant number.

Data were uploaded into Dedoose Version 7.0.23 (Soci-
ocultural Research Consultants, Los Angeles, California)
for coding and thematic analysis following procedures
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outlined by Braun and Clarke [27]. Steps to codebook
development were as follows: initial codes were derived
from study goals; codes were augmented by a reading of
two transcripts; codes were tested on three additional
transcripts by two coders; the codebook was edited until
an exhaustive but manageable code list was reached. We
used a multi-step approach to developing the codebook
which allowed for both deductive codes (e.g., Perceptions
and Usability of PN) extracted from study goals, instru-
ments, frameworks, and inductive codes (e.g., Weather
and Child unmotivated to go outside as barriers to do
PA) emerging from review of transcripts.

Transcripts were open coded by two coders (KS, CN)
who were blind to each other’s coding and differences
were resolved by discussion until 100% agreement was
reached. During synthesis, coded excerpts were system-
atically summarized into themes and subthemes with
associated quotes.

Results

Adaptation needs assessment

Demographics for the Adaptation Needs Assessment
can be found in Tandon et al. (2022) [11]. Several key
needs and key barriers for the adapted materials emerged
from the pediatric provider focus groups and parent
interviews, which are summarized in Tables 1 and 2
respectively.

Providers and parents emphasized the importance of
the intervention being engaging, fun, and exciting. Both
felt that concrete physical materials such as a toy and
brochure can be particularly motivating. Images rep-
resenting families from many different backgrounds
would make the materials child-friendly and inclusive. It
would also be important to consider family literacy and
language barriers. There were concerns that it would be
difficult for the intervention to address structural bar-
riers to active play outside including transportation,
expenses, and neighborhood safety. Other barriers, such
as children preferring sedentary, indoor activities and
suboptimal weather could potentially be addressed by the
intervention.

Providers identified possible clinic-centered challenges
to PN implementation including inadequate storage
space, established clinic culture and habits inhibiting dis-
tribution and inventory of PN materials, and the limited
length of well-child visits.

Material adaptation & usability testing

Demographics for the Material Adaptation & Usability
Testing are displayed in Table 3. The key needs high-
lighted by the needs assessment were used to adapt
the core components of PN for 4-10year-olds and to
diverse families. Table 4 summarizes iterative feedback
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Table 3 Material
demographics

adaptation & usability testing parent

Parent/qguardian characteristic N=10'
Age

20-25years 3 (30%)

30-39years 6 (60%)

40-49years 1 (10%)
Gender

Male 3 (30%)

Female 7 (70%)
Number of children between the ages of 3-10years

1 5 (50%)

2 3 (30%)

3 2 (20%)
Ethnicity

Mexican, Hispanic, or Latin American descent 3 (30%)
Race

Asian or Pacific Islander 3 (30%)

Black or African American 3(30%)

Hispanic or Latino 2 (20%)

Native American or Alaska Native 0 (0%)

White or Caucasian 1 (10%)

Multiracial or Biracial 1(10%)
Clinic staff characteristic N=5
Age

30-39years 2 (40%)

40-49years 3 (60%)
Gender

Male 1 (20%)

Female 4 (80%)
Ethnicity

Hispanic, Latin American, or Mexican descent 1 (20%)
Race

Asian or Pacific Islander 1(10%)

Black or African American 0 (0%)

Hispanic or Latino 0 (0%)

Native American or Alaska Native 0 (0%)

White or Caucasian 4 (80%)

Multiracial or Biracial 0 (0%)
Years in practice

0-5 2 (40%)

6-10 1 (20%)

11-15 1 (20%)

16-20 1 (20%)

n (%)

from parents and clinic staff on the written materials
and nature toy, which was incorporated into the final
adapted materials. Parents wished for a varied selection
of nature toys to match their children’s diverse interests;
the research team used parents’ suggestions to finalize
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the following nature toy options: kite, jump rope, bubble
wand, frisbee, colored chalk, bug catcher and magnifying
glass, and shovel and seeds. When surveyed, parents and
clinic staff who participated in usability testing described
PN as appealing to use often, easy to understand, and
easy to learn how to use.

Pilot evaluation

Demographics of participants who completed pre- and
post-surveys are displayed in Table 5. 26 families received
the intervention and 22 parents completed both pre- and
post-intervention surveys. Of those 22, 10 completed
qualitative interviews. Of the 6 pediatric providers who
participated in the pilot, we interviewed 4 ARNPs.

Here we report our findings from the Pilot Evaluation
organized by 1) feasibility and acceptability, and 2) pre-
liminary efficacy. Qualitative feedback from providers
and parents on their experience with the intervention is
summarized in Table 6.

Feasibility and acceptability

Parents generally liked the information about PN dis-
cussed by their pediatrician, the toy, and the brochure
(Table 7). The mean score on Weiner et al’s validated
4-item Acceptability of Intervention measure was 4.3,
SD=0.8, out of a range of 1 to 5, where higher scores
indicate greater acceptability. On average, participants
endorsed a response of “agree” or “completely agree” to
items about the acceptability of the intervention. 82%
of families who were given the PN kit by their provider
reported using it.

Interviews confirmed that PN as a whole was well-
received and welcomed by both parents and providers.

With few exceptions, parents perceived the nature
toys to be fun and conveniently sized (e.g. portable and
storable). Parents were pleased that toys matched their
children’s individual interests. Children did not show
a predilection to choosing certain toys over others; the
least expensive toys (e.g. chalk, bubble wand, and fris-
bee) were just as popular as the more expensive ones (e.g.
seeds and shovel).

Some parents mentioned that their children were
unmotivated to do PA, preferring screen-based and sed-
entary activities; the children enjoyed PA once they were
outdoors, but the process of persuading them to go out
could be hard. Parents liked that the PN toy reminded
them to take their children outdoors for PA and pro-
vided more ideas for how to encourage their children to
be active. Parents raised concerns about the toy dura-
bility; they observed that PN might not be sustainable
long term because children were initially excited but lost
enthusiasm over time or when toys broke.
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Table 4 Qualitative usability testing and PN adaptation
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Core Tool Component Parent Input

Clinic Staff Input

Adaptation

« Should include instructions on how to
use the nature toys

« Should include additional outdoor
activity ideas and community resources
(e.g. information about local parks

or library scavenger hunts)

- Should describe the specific benefits
of PA

« Pictures are great, but should include
representation of children with darker
skin tones and pictures of families in dif-
ferent living environments

« Should be child-friendly and child-
oriented (e.g. encourage them to play
outside instead of use technology)

Written materials

Nature toy « Parents had varied opinions on which
toy their child would prefer

« Should match children’s varied
interests

« Should be age appropriate

- Should include pictures of children
from different racial and ethnic back-
grounds and with different disabilities

« Should be not too large to store

- Brochure includes pictures of diverse
families

- Brochure describes the health ben-
efits of active play outdoors and ideas
for activities in ways children can
understand

« Brochure and website emphasize activi-
ties that families can do together

- Offer families a choice in toy

- Toy options selected: kite; jump rope;
bubble wand; frisbee; colored chalk; bug
catcher and magnifying glass; shovel
and seeds

While the brochure was well-liked by parents in sur-
vey responses, the majority of parents interviewed did
not remember using the brochure. Parents wished that
the brochure included more ideas for activities to do
when the weather is less favorable for outdoor play.
Parents suggested changing the format (e.g. to activ-
ity book or calendar) and including more activities
ideas besides those involving the PN toy (e.g. scavenger
hunt).

Most parents were not aware of the website and
therefore did not visit it. However, parents did express
interest in visiting the website if they had known about
it and suggested that providers should emphasize it
more. Most of the providers did not remember talking
about the website with parents.

There were barriers to families using the PN materi-
als. In pre- and post-surveys, weather was the most-
commonly reported barrier to children’s PA, followed
by time. In interviews, parents raised concerns that the
nature toys and activity ideas were practical only for
warm, dry weather. Parents wished that providers spent
time discussing strategies for PA during cold and wet sea-
sons. Parents pointed out that feeling tired, being busy
with work and lack of time were also barriers to consist-
ently supporting their children’s PA and time in nature.

Providers had mixed perceptions about the amount
of time they had for PN during well-child visits; some
felt the amount of time was sufficient, while others did
not. Within the study context, providers found that not
giving the intervention to all the patients seen each day
led to forgetting to do the intervention with some of the
participants that were enrolled in the study.

The cost of toys
$0.56-$12.50).

averaged $5.65 each (range

Preliminary efficacy
There were no statistically significant changes in PA and
outdoor time pre- and post-intervention (Table 8).

Discussion

This study demonstrates how we successfully adapted
PN for a diverse group of families with children aged
4—10years old, through an iterative process of engaging
stakeholders and implementing feedback. PN was wel-
comed by providers and families and may be a practical
intervention to promote outdoor active play during well-
child visits. Pediatricians and other pediatric clinicians
are uniquely positioned to encourage and support fami-
lies in physical activity and nature contact but face some
challenges in doing so. Building from these results, PN
should be revised to better support active outdoor play
during suboptimal weather and evaluated to test its effi-
cacy in a fully-powered trial.

The nature toy was the most memorable aspect of the
intervention for both providers and families and seemed
to be a critical component of the intervention that may
be worth the additional cost, time and storage space
required by clinics. The toy facilitated activity that a par-
ent and child could do together, in contrast to a parent
watching their child play outdoors. While the current
average cost of the nature toy is too high for scalability
and potentially limits sustainability of the intervention,
it is likely that the cost per toy would decrease when
ordered in bulk. In primary care-based interventions
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Table 5 Pilot evaluation parent and child demographics
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Participant characteristic N=22"
Parents
Parent gender identity
Man 2(9.1%)
Woman 20 (91%)
Parent ethnicity
Hispanic, Latino, or of Spanish origin 2(9.1%)
Parent race
Asian 5(23%)
Black or African American 11 (50%)
Middle Eastern or North African 0 (0%)
Multiracial or mixed race 0 (0%)
Native American and/or Alaska Native 0 (0%)
Native Hawaiian and/or Pacific Islander 0 (0%)
White 4 (18%)
None of the above or chose not to answer this question 2 (9%)

Parent age (N=21)
Year, Mean (SD) [Median (Range)]
Children
Age of child attending the Well Child Checkup
4

O 00 N O O»

10
Age missing
Child gender identity
Boy
Girl
Child ethnicity
Hispanic, Latino, or of Spanish origin
Non-Hispanic, Latino, or of Spanish origin
None of the above or chose not to answer this question
Child race
Asian
Black or African American
Middle Eastern or North African
Multiracial or mixed race
Native American and/or Alaska Native
Native Hawaiian and/or /Pacific Islander
White
None of the above or chose not to answer this question
Child has mental health condition (i.e. anxiety, depression)
Yes
Child has behavioral or neurodevelopmental condition (i.e. ADHD, autism, learning disability)
Yes
Child has chronic physical health condition (i.e. asthma, diabetes, inflammatory bowel disease)
Yes
n (%)

38.8 (6.3) [39 (29-54)]

11 (50%)
11 (50%)

2(9.5%)
19 (90%)
1(4.5%)
5(23%)

10 (45%)
0(0%)

2(9.1%)

2(9.1%)
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Table 7 Parent perceptions about components of PN

Liked Neutral aboutit Disliked Do not

remember
Information 82.1% 18% 0% 0%
discussed by
pediatrician
PN toy 91%  18% 4.5% 4.5%
PN brochure 87%  32% 9.1% 4.5%

that employ a toy, it will be key to balance the durability
and quality of the toys with the cost, versatility, and age-
appropriateness. Future cost-effectiveness studies may be
warranted.

In contrast to the toy, there were mixed results about
the brochure and most parents were not even aware
that a website existed. Many parents desired more infor-
mation about other outdoor activities, local resources
including parks, and ways to be active during cold and
wet times of the year. While the brochure and website
contained some of this information, families were not
aware of it so providers may need to more intentionally
reference those resources in their discussions with fam-
ilies. In particular, the website could be a platform that
can be customized with local resources (i.e. park finder
by zip code, links to upcoming events, places to get out-
door gear, etc.) and kept updated, which could be useful
for scaling this intervention. The fact that parents did not
remember using the brochure or website supports exist-
ing literature stating that knowledge provision alone does
not reliably result in behavior change.

Some providers felt there was not enough time to ade-
quately explain PN within the allotted well-child visit. We
suspect that work-flow fluidity would improve in a non-
research context or with a different study design where
the intervention could be employed during all well-
checks. Moreover, parents wished that providers had
spent more time directly motivating their children to be
active and spend time in nature — especially during cold

Page 12 of 14

and wet times of the year. This has implications for how
pediatric providers manage their time counseling during
well-child visits and how other clinic staff may be able to
support providers. Training providers to use PN materi-
als by applying motivational interviewing strategies may
help them incorporate PN more efficiently into their
anticipatory guidance. It will also be important to con-
sider how to help support parents to motivate their chil-
dren to be active at home, such as through family-based
activities. Positive reinforcement, reminders, and limiting
sedentary behaviors and media use could be helpful strat-
egies. Future studies could strive to learn from families
that have successfully implemented behavioral changes.

There is a need for an adequately powered study to
understand the impact of this intervention on behavioral
outcomes including child PA as well as parent and child
co-participation in physical activity. It will be impor-
tant to evaluate how the intervention addresses barriers
in larger studies — including the most-commonly cited
barriers of weather and lack of time. Examining the core
components of PN independently, and including pro-
vider counseling as an independent component of the
intervention, will be helpful in prioritizing and allocating
resources. We acknowledge that there is likely a syner-
gistic effect of all the core intervention components, and
that some may work better for individual families than
others.

Limitations of our study include having a small sam-
ple of participants from one geographic area. This inter-
vention was specifically adapted to address the barriers
and meet the needs of the population of children who
receive care at a single children’s clinic in Seattle. While
this clinic serves an urban, racially and ethnically diverse,
lower income population, the families participating
may not be representative of those served by other clin-
ics. We had difficulty recruiting families in the study
because many did not answer their phone before their
appointment or did not want to participate in research,
which may have contributed to selection bias. While this

Table 8 Physical activity and outdoor time pre-and-post intervention

Question Pre- Post- p-value
intervention, intervention,
N=22 N=22

During the past week, on how many days did your child exercise, play a sport, or participate in physical activ- 4.91 (2.04) 4.86 (1.52) 09

ity for at least 20 min that made them sweat and breathe hard?

During the past week, on how many days did you exercise, play a sport, or participate in physical activity 3.14(1.70) 3.59(1.62) 0.14

for at least 20 min that made you sweat and breathe hard?

During the past 7 days, on how many days were you and your child physically active TOGETHER for at least 2.59(2.04) 2.91(1.87) 0.3

20minutes?

During the past 7 days, on how many days did you go outside with your child for a walk or play near your 3.18(1.89) 3.55 (2.06) 0.3

home orin a park?
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version of PN has only undergone rigorous usability test-
ing in English, next steps include adapting and testing the
intervention to other languages to reach a broader popu-
lation. Finally, evaluation of the efficacy of this interven-
tion would need to include more rigorous and objective
measures of outcomes such as PA.

Overall, our findings lay the foundation for future stud-
ies evaluating the efficacy of the PN intervention, as an
evidence-based strategy to decrease disparities in chil-
dren’s active play in nature. Ultimately, eliminating struc-
tural barriers to nature access through policy change
and community investment will be necessary to improve
equitable access to play and nature. We urge policy mak-
ers to implement plans to increase green space, fund
improving the quality of green spaces that already exists
in low-income communities, and consider less resource-
intensive strategies such as adding gardens in childcare,
school and community spaces [3]. In the meantime, pedi-
atric providers can play a pivotal role in encouraging and
promoting outdoor play through individual encounters
with children and families.

Abbreviations

PN Project nature
PA Physical activity
MVPA  Moderate-to-vigorous physical activity
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