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Quantifying the Contribution of Public Parks to Physical
Activity and Health: Introducing SOPARC

Summary

Because public parks contribute to health and-imeithg, primarily by serving as an
important venue for physical activity, it is in the best interests of park administrators to have a
method to mease this contribution. Physical activity is one of the most important routine
behaviors that reduces chronic diseases and improves health outcomes for all age groups. Nearly
11 percent of all deaths and a significant proportion of chronic conditionsgimglheart
disease, diabetes, and cancer, among Americans are directly attributable to physical inactivity.
While parks offer health benefits beyond physical activity, physical activity can be objectively
measured and is an excellent way to demonstrateathe of parks.

This paper introduces the System for Observing Play and Recreation in Communities
(SOPARC), a reliable, valid, and easyuse tool for quantifying park use and pédksed
physical activity. SOPARC requires mapping parks into distincetangeas and establishing a
systematic way to rotate through the park so that all persons in every target area can be counted
by gender, age group, and activity level. When done multiple times during the week on different
days and at different times, thesults can be aggregated to provide a generalizable picture of
park use and the level of moder&bevigorous physical activity that occurs within the park
boundaries. Repeating these assessments over time can allow park administrators to evaluate the
impact of policies, programs, and park improvements on park use, capturing the number,
characteristics, and activity level of park users who visit parks but do not formally enrollin park
sponsored programs. SOPARC also assesses the characteristics ofitiyespaties in the
parks, providing insights into park features that can attract users and support physical activity.
Park administrators should understand how to use SOPARC so that they can collect data that
justifies expenditures in parks and recreatiepartments. Toward that end, we lay out in some
detail what SOPARC is and how it is used, as well as providing background information on the
importance of physical activity to health.

Introduction

Urban green space and public recreation amdparkso are often viewed deey factorsn
increasing physical activity, therepyevening obesity and reduieg the incidence of chronic
medical conditionsnot to mention improving mental health and overall qualityfe. Parks
may alsamprove public healtlby increasingsocial interactionteducingstress through
exposure to nature, and moBwing able to show thgositive outcomesf investment in public
parks is useful for municipal park departments that depend on local funds for their programs,
infrastructure, and activities.

This papebegins with arief discussion othe evidencehatlinks physical activityto
improvements ifealth (Sectiord). In Section 2, & describe ways that parks contribute to
health, focusing on physical activity



Given the need for park administrators to document the role of parks in physical activity,
Section 3ntroduceghe System for Observing Play and Recreation in Communities (SOPARC),
areliable, valid andeasyto-use tool for quantifying park usend parkbased physical activity
Park administratorsanuseSOPARCto collect data that justffexpenditures in parks and
recreation departments. To that eimdSection 4ve providedetaikedinstructions anéxamples
of its use

AppendixA describs standard eawomic approachehatcould beused to assess the value
of parks and other venugsimproving physical activity. Appendix Bicludes a table
summarizinghe results of a review ofiultiple studies showintherelationship between
physical activity and hédth care savings.

This research was sponsored by the National Recreation and Park Association and was
conducted within RAND Health. A profile of RAND Health, abstracts of its publications, and
ordering information can be found at www.rand.org/health.

1. The Link Between Physical Activity and Health

Unfortunately most Americanslo not spend enough time beiplgysicaly active, increasing
theirrisk for multiple chronic diseasesdinjuries from weak muscles affichgile bonesWhile
approximatelyonehalf of all Americanadultsreport meeting the national physical activity
guidelines, anationalstudy measitng physical activitywith accelerometerindicated thatess
than Spercenbof adults, Yercentof adolescents, @ai2percentof children actually rat
recommendeduidelines(Troiano et al., 2008)Current adult physical activity guidelines call for
at least 150 minutes per week of modetatgigorous physical activity (MVPA) an intensity
of exercise equivalent to a brisk walk (about 4 m@iMty minutes of MVPA daily are
recommended for children and teens.

Failure to engage in sufficient physical activity has potentially serious consequedees,
an estimated0.8percentof all deathsn the United Stateis attributable to physical inactivity
(Lee et al., 2012Physical inactivity is responsible fér7 perceniof U.S.deaths from coronary
heart diseas@.ee et al., 2012Physical activity affects multiple systems in the body,
particularly the circulatory and musculoskeletal systems. leakthird of all U.S. adults over
age20 have hypertension, a cause of both heart disease and $tigkeumber is evenigher
among African Americans, among whompgkrcentare affectedGo et al., 2014)

Osteoporosifas also been linked physicalinactivity. Among those with osteoporosthge
bones become weak and are more likely to hregfecially thosm the hip, spine, and wrist.
Bones strengthen in response to weiggsiring physical activity and weaken withoutntthe
United States, mor&an 40 million people either already have osteoporosis or are at high risk
due to low bone magdlational Institutes of Health, 2011)

Colon and breast cansare also common in thgnited Statesan estimate®6,830new
cases of colon cancer a@d5,030new cases of breast cancer are expected in (Z0fhérican
Cancer Society, 2014hysical inactivity is considered responsible¥@r4percenof deaths
from breast cancer arid® percentof colon cancer deatlfsee et al., 2012)

Physical inactivity ighe underlying cause of 8g&rcentof deaths from type 2 diabetdse
et al., 2012)Currently29.1 million peopleor 9.3percenwof the U.S. populatiorhave diabetes.



Of these, 2 million know theyhave diabetewhile an estimated 8.1 millio(27.8percentof
people with diabeteg)o not(Centers for Disease Control and Prevention, 2009 prevalence
of diabetes is greatest amomgnorities, with 13.2ercentof Hispanics, 12.@ercentof African
Americans 9.0 percentof Asians 7.6percentof Non-Hispanic Whitesand 15.9ercenif
American Indians/Alaska Natives affect&dirthermorean estimated 86 million Americans
have prediabetesa condition in which individuals have hidgisting blood sugar areh
increased risk of developing typal@betes, heart disease, and str@@enters for Disease
Control and Prevention, 2014jhe Diabetes Prevention Program, a large prevention study of
people at high risk for diabetes, showed that lifestyle intervesitawling toweight loss and
increased bysical activity can prevent or del#hye onset ofype 2 diabetes anth some cases
return blood glucose levels to within the normal raiR@tner et al., 2005)

In addition, low physical activity is often associated with depression, a common anblé¢reata
mental disorder characterized Iifyle interest or pleasure in doing thingsdfeelings of sadness
or hopelessess Currently 9.1percentof Americans are estimated to be suffering from
depression, with minorities at greater risk than-nonorities(Morbidity and Mortality Weekly
Report 2010)

At the individual level, epidemiological studies have calculated the relative risks of
contractingchronic diseases for those who remain physically inactiable 1lists therelative
risks for a variety ofchronic diseasemmong thosavho are physically inactive eavho engage in
only mild or moderatactivity compared to highly active individuéighosewho exercise
vigorously foronehouror more daily(Danaei et al., 2009Although he highly active
individuals always have the lowest disease gsienthose whaonly meet theactivity levels
recommended byational physical activity guidelines have lowekrisan those who doot
Additionally, those who arenly mildly active havdower risk for chronic dseaseshanthose
who are completely inactivEor example, the probability (i.e., risk) of developing ischemic
heart disease is ¥@ercentower for insufficiently active individuals than for completely inactive
individuals (1.66versusl.97).



Table 1. Relative Risk of Specific Disease Outcomes from Physical Inactivity

Relative Risk Attributed to Physical Inactivity

Moderately Insufficiently

Disease Age Group Highly Active*** Active** Active* Inactive
Ischemic heart 301 69 1 1.15 1.66 1.97
disease

Ischemic stroke 30i 69 1 1.12 1.23 1.72
Breast cancer 301 44 1 1.25 141 1.56
Breast cancer 457 69 1 1.25 141 1.67
Colon cancer 30i 69 1 1.07 1.27 1.80
Type 2 diabetes 301 69 1 1.21 1.50 1.76

Source: Danaei et al., 2009.

***Highly active = more than 1 hour of vigorous activity/week AND an activity equivalent to nearly 1 hour of walking at
4 mph every day.

** Moderately active = 150 minutes of MVPA/week (recommended level).

* Insufficiently active = less than 150 minutes of MVPA/week.

2. How Parks Contribute to Health

Parkshelpimprove population healtthrougha number of pathways

Given the evidence linking physical activity and health, the most obvious way parks might
contribute to improving population health is by providangenue fophysical &tivity. Although
theevidenceconnecting parks with higher levels of physical activity is spas®ae tentative
estimatediave been madaf how much physical activitgan be attributetb parks(Han, Cohen,
and McKenzie, 2013)

A secondpathwayby whichparksmay affecthealth has been through the rtilat parks can
play in buildingcollective efficacy, a construct that combines social cohesion and mutual trust
among neighbors with informal social conérdle., the tendency of neighbors to intervene on
behalf of one another to cope with problems and threats shared by the comhheigityporhood
parks have the potential to function as a nucleus of neighborhood aetivése residents can
gather for social events, recreational activities, and meetirggg abmmunity issues, increasing
social interactiorfMaas et al., 2009While physical activityrelatedhealth benefits anealized
at the individual level, collective efficacy couddenaffect individuals who are not park users
themselves.

A third pathway by which parks might affect health, particularly psychological health, is
throughthe opportunities they provide fexposure to natur@grumkin and Fox, 2011 ontact
with nature has been linked to a greater ability to cope with life stressorsyedprork
productivity, reduced jokrelated frustration, increased seteem, enhanced capacity to pay
attention, and greater life satisfaction.



Finally, use of parks during daylight hours increasgsexposuregwhichis important for
produdng Vitamin D, necessary for bone healtnd possiblyor preventinga variety ofhealth
conditions, including asthma and heart dis¢dseGreevy and Williams, 2011; Hill, Graham,
and Divgi, 2011; McCurdy et al., 201@jowever, the abilityof humans to convert sught to
Vitamin D requiresexposedskin surfacesi(e., wearinga bathing suit) and also depends on the
parkb s | alrt sorhewnartbern parts of the United Statiee sun can contribute to VitambD
productiononly in the summe(Time for more vitamin D2008)

Obtaining strong data based dnextive measures @ark useandlinking thesedatato
health measures will be kéy demonstrating which of these potential pathways connect the use
of parks anfbr particular elements of parks to improved health

3. Linking Park Use to Physical Activity

Connecting park use and pasksed physical activity with individual health reqsire
identifying how much time a person spends at
total physical activity that ocesi in parksAt the population level, it requires measuring the
percentage of residents who Useal parks and how much of their total physical activity occurs
there.

Studies investigating where people exercise have repeatedly showmatmapeople use
theirneighborhood parkdNevertheless, studies have also showngheks are relatively
underutilized, meaning that marifynot most, areas in a park have no visitors when observed
throughout the week at different tim@g$an, Cohen, and McKenzie, 2013his low utilization
of parks likelyreflectstherelatively sedentary lifestyle of mo&mericars. Acrossthe United
Statesabout 250ercentof the populatiorrepors that they engage imo leisuretime physical
activity (Moore et al., 2012)

Park usevaries by city, season, dagndtime of day, and depends on the available facilities,
staffing, and programmin@ohen et al., 2012)n one study of neighborhood parkgamr cities
(Philadelphia, PAColumbus, OHAlbuquerque NMand Chapel Hill, N§, residents living
within onehalf mile of a park reported visiting their local park, on average, between 0.5 and 1.0
time per weeKCohen et al., 2012Among these same residents, most reported getting exercise
in locations other than parks. Among thed® reported engaging iexercise, on average, 21
percentreported exercising at home, fp&rcenton the streets and sidewalks, ando2dcentn
health clubs or fithess centeParks were the mainenue forexercisdor 8.8 17.3percentof
residentsuneyed

In the City of Los Angeleswhere the weather ismperatenost of the yea28 percent of
residentgeport that parks are the main place they exerttiseas estimated thavery weel.os
A n g e 202 reighborhood parks receid million hours ofuse, 660,000 visitand404,000
visitors, every week378,000 hoursf park use time argpent in MVPA(Han, Cohen, an
McKenzie, 2013)While one could say that 378,000 hours of MVPA is tantamount to 151,200
adults meeting the national physical activity guidelines, the MVPA minutesaeetually
distributedthat way Yet the aggregate numbers do provide a benchmark for overall use and
establish a starting point from which to compare and understand future park use and park
investmentsThese numbers cannot direclyplainhealth care costs or disease prevalence, but



they do shed light on the potential of Los Angeles neighborhood patkstigbute to the health
of its nearly four million local residents.

Past Physical Activity Surveillance Efforts

Ample scientific support demonsteathat physical activity benefits health in gengethlus,a
direct, objectiveand defensible measuretbe healthcontribution of parks would b® simply
measue the number of park users and the number who engdg¥iRA in the parksCounting
the number of park visitors is in itself an important measure that indicates how well the park is
serving the commumity, since people in parks are likely to engage in some physical activity, even
if it doesnot meet theM\VPA criteria. Even insufficient physical activity confers some benefits
compared to no physical activityarks that are empty cannot contributehgsical activity or
any other benefithat could be gained from being in a park.

Just as other government departmeérdaskthe outcomes of their activiti€s.g.,police count
violationsandarrestsand measure crime rajesd fire departmestount the number of calls
and fires extinguishgdpark administrators can quantify the use of park resouxesbers are
highly useful in justifying budgetary expenditueswellas providing a rationale for greater
investmentsSuchmeasurements cafso be used to compathke contributionsamongdifferent
parks and changes of us&hin a singlepark The total number of park users and the number of
those users who engageMYPA arereasonabléndicatoss thatprovide an objective measure of
a p aconkilBusonto health These two measuresnalsoindicaie the numbenf peoplewho
might be benefitng from exposure to natusndsurlight, as well aopportunitiego interact
with each other.

While modern technology is evolving and may eventuallglile toprovidecouns of park
uses and park conditions automatically, mwailabletechnological methodsave been able to
capturethe details of park use that would be maatiable for park administratorSurveillance
cameragouldrecord the peoplm a park, it tosummarizehenumter of userandtheir type
and level of us&vould still require viewingcouning, and classifing users Fadal-recognition
software is nosufficiently advanced for this purposeven were such software availabieany
communities may be uncomfortable with surveillance camémaslternative method is to have
trainedobserverwisit parks on multiple occasions neanuallyrecad what they se@ as visual
snapshatof park use.

Questionnairegas opposed to observatidmgveoftenbeenused to assess physical activity
But multiple validaton studies have shown that sedfport of physical activity is usuallyighly
inaccuratgCraig et al., 2003)Self-report of park usbas been shawto have moderatealidity,
butto make use of questionnaire data, large numbers of a local population would need to be
sampled.

The Systemfor Observing Play and Recreationin Communities (SOPARC)is a direct
observation tool to assess physical activity, general park use, and cdrfesttua in
community parks and recreation cent&®PARC has been validated and found to be a reliable
indicator of park uséCohen et al., 2013pOPARC whichcan be learned and usedasily, is a
low-tech way to track park use and to establish bendtsna



SOPARC was designed to obtain direct information on community park use, including
relevant characteristics of parks and their usemovides an assessment of park users' physical
activity levels, gender, activity modes/types, and apparent agaee@thnicity Additionally, it
provides information on individual park activity areas, such as their levels of accessibility,
usability, supervision, and organizatiMcKenzie et al., 2006 5OPARC methodology
analyzegark use through momentaagsessment, counting the number and type of park users
and cataloging their activities at a single point in tikvgh multiple assessments, the aggregated
observations provide an estimate of weekly parkongeark use over seasons or across the entire
year.

Examples of Findings from SOPARC Measurements

In a recent national stugdye visited 172 parks in 25 citielsocal data collectemapped
these parks using satellitaagery fom GoogleMaps.Figure 1 is a picture of one park in San
Francisco with 12arget areaslhe bar chasin Figure 2summarize \Wwatwas observed on the
four days and times the parks were visit€ldis information represents a snapshot of park use.

Figure 1. Target Area Map of Carl Larson Park, San Francisco, Spring 2014




Figure 2. Summary of Use of Carl Larson Park, San Francisco, Spring 2014



