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Abstract 

 
The Health Benefits of Parks among Older Adults in Atlanta 

By Gaёlle Gourmelon 
 
Background: Parks have the potential to serve as free or low cost venues for physical 
activity for older adults. They also provide contact with green environments and serve as 
places to increase social capital, both of which have been linked to positive health 
outcomes. The goal of this study is to investigate relationships between health and park 
use for older adults. 
 
Methods: This study is a secondary analysis of 207 older adults (age 50 and older) 
recruited during the Neighborhood Parks and Active Living (NPAL) project. Recruitment 
occurred between 2005 and 2006 in 11 study parks in Atlanta, Georgia. Park users (PUs) 
were matched to non-users (PNs) within catchment areas for each study park. A 
questionnaire was administered to collect data on demographics, park use, health, and 
time spent being physically active. Additionally, physical activity was objectively 
measured through accelerometers. Models were built to calculate the odds ratios for 
various physical activity and health outcomes comparing PUs and PNs.  
 
Results: Being male, having a higher education level, having fewer limiting health 
conditions, owning a dog, or having a child less than 10 years old in the house was 
associated with being a park user (p-value: <0.05). The prevalence odds of reaching 
higher levels of physical activity were higher for PUs compared to PNs for most 
measures of physical activity. The prevalence odds of reporting a higher number of 
diagnosed conditions were significantly lower for PUs when controlling for physical 
activity. 
 
Discussion: For most measures of physical activity, a positive association was found 
between park use and physical activity. While self-reported health, depression, and 
cardiovascular disease were not significantly associated with park use, park users 
reported fewer diagnosed conditions. 
 
Conclusion and Significance: Our findings suggest that using parks is related to higher 
levels of physical activity and better health for older adults. Thus, parks may play a 
significant role in supporting active living and increasing the quality of life of older 
individuals, as well as reducing the health care burden of this generation. 
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Introduction 

Older Adults 

The population of older adults is projected to grow substantially over the next few 

decades, resulting in an increase in the worldwide burden of chronic disease. Currently, 

adults age 50 and older represent one fifth of the world population (U.S. Census Bureau 

2012). In the United States alone, nearly one third of the population is aged 50 or older, 

and this proportion is expected to rise as the Baby Boomer Generation ages (Ortman and 

Guarneri 2009; U.S. Census Bureau 2012). By 2030, the last of the baby boomers will 

reach the age of enrollment for Medicare, increasing coverage to an estimated 70 million 

Americans (U.S. Census Bureau 2000). Medicare expenditures are projected to rise from 

$525 billion in 2010 to $922 billion by 2020 to meet the health demands of this growing 

population (Centers for Medicare & Medicaid Services 2009; Congressional Budget 

Office 2011). Because morbidity and healthcare spending increase with age, the aging of 

this large population may result in an enormous health-based burden (Stanton 2006). 

Park Use and Access 

In order to reduce the growing financial and disease burden for this and future 

generations, the suitability of preexisting structural components of communities may 

need to be reevaluated for older adults. There are indications that the greatest growth in 

senior populations will be in regions of the United States not previously associated with 

seniors such as the West and the Southeast, including Georgia (Frey 2010). The Atlanta 

area has been one of the fastest growing cities for population growth of older adults, 

ranking fourth among 102 large metropolitan areas (Frey 2010). Additionally, older 

adults are choosing to “age in place,” favoring independent living in their own 
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communities (National Aging in Place Council 2012). Therefore, senior-specific 

demands may not be met in certain cities since they lack the amenities that seniors may 

need (i.e., sidewalks, public transportation, access to healthy foods). Furthermore, the 

continuing global shift toward urbanization places individuals in uninterrupted contact 

with the built environment, which could either have positive or negative health 

consequences (Galea and Vlahov 2005). Hence, existing urban public places could 

become essential sites to improve the health of older adults by providing settings for 

activity, socialization and contact with nature.  

Urban parks may increasingly serve as health tools since many older adults live in 

cities, and parks may provide venues to improve health. Parks are particularly relevant 

for the physical and psychological health of older adults (Moore, Gauvin et al. 2010). The 

World Health Organization highlights the importance of green spaces as being essential 

to age-friendly cities (2007). However, adults 50 and over are less likely than younger 

age groups to visit parks (Payne, Mowen et al. 2002; Mumford, Rutt et al. unpublished). 

Previous research has found that this is due, in part, to reduced companionship and social 

isolation (Scott and Jackson 1996). Additionally, older adults may have limited access to 

parks due to a reduced ability to drive motor vehicles. Neighborhood and community 

features, such as neighborhood walkability and public transportation may be critical for 

older adults to access parks (King, Brach et al. 2003). However, few studies have 

investigated which population characteristics of older adults determine park use.  

Physical Activity 

Parks have the potential to serve as health tools in urban settings by providing free 

or low cost venues for physical activity (Bedimo-Rung, Mowen et al. 2005; Maller, 
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Townsend et al. 2006; Mowen, Kaczynski et al. 2008). More specifically, they may aid in 

the United States’ goal of meeting the Healthy People 2020 objective to “increase the 

proportion of older adults with reduced physical and cognitive function who engage in 

light, moderate, or vigorous leisure-time physical activities” from the 2008 baseline of 

34% to 37% by 2020 (U.S. Department of Health and Human Services). However, 

relatively few studies have explored the association between the built environment and 

physical activity of older adults (Centers for Disease Control and Prevention 2005; 

Shores, West et al. 2009). Thus, there is a need to investigate whether parks are 

associated with physical activity levels in this population. 

The U.S. Department of Health and Human Services reports that there is strong 

evidence that regular physical activity lowers the risk of early death, coronary heart 

disease, stroke, high blood pressure, high cholesterol or triglycerides, type 2 diabetes, 

metabolic syndrome, colon cancer, and breast cancer (2008). Older adults, specifically, 

benefit from the prevention of weight gain, weight loss when combined with diet, 

improved cardiorespiratory and muscular fitness, prevention of falls, reduced depression, 

and better cognitive function (U.S. Department of Health and Human Services 2008). 

There is also moderate to strong evidence that older adults may benefit from better 

functional health (U.S. Department of Health and Human Services 2008). Some research 

suggests that regular physical activity can lower the risk of hip fractures and increase 

bone density, improve sleep quality, maintain weight after weight loss, and lower the risk 

of lung and endometrial cancers (U.S. Department of Health and Human Services 2008). 

Mental health benefits of physical activity include reductions in depression and anxiety, 

better physical self-perception and self-esteem, as well as improved sleep (Fox 1999).  
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Despite the various health benefits of physical activity, approximately one third of 

U.S. adults age 50 and older currently report no leisure-time physical activity (Centers for 

Disease Control and Prevention 2005; Shores, West et al. 2009). Thus, there is a need to 

determine whether parks can increase physical activity in older adults. 

Green Space 

Additional health benefits for older adults may be realized by contact with nature. 

Arrif and Rioux (2011) found that the majority of elderly people perceived the park “as a 

place to walk in contact with nature.” Thus, parks may serve as a therapeutic natural 

milieu in urban environments. While this parameter is difficult to measure, it may play an 

important role in the improvement of health in older adults, especially for those who are 

physically impaired. 

The concept of biophilia, the idea that humans have an instinctive bond with other 

living systems, asserts that there is an inherent biological need for contact with life and 

lifelike processes (Wilson 1984; Delavari-Edalat and Abdi 2010). There is now a 

substantial body of literature addressing the concept of biophilia in the field of 

environmental psychology (Howell, Dopko et al. 2011). Nature connectedness is 

associated with “autonomy, personal growth, and purpose in life” (Howell, Dopko et al. 

2011). The sense of “meaningful involvement in something larger that oneself” may be 

essential in groups of people with limited social support, like older adults (Howell, 

Dopko et al. 2011). The implications of biophilia include restorative benefits of 

interaction with natural elements (Annerstedt and Wahrborg 2011).  

There are associations between nature connectedness and health that extend 

beyond positive affect and life satisfaction. The use of natural environments to promote 
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health and prevent illness is well recognized. Early studies in 1984 found that patients 

recovered from surgery faster if they had a view of trees (7.96 days), compared to a view 

of brick wall (8.7 days; Ulrich 1984). Patients with views on nature also needed less pain 

medication and had fewer complaints from nurses. In a broader environmental context, 

De Vries, Verheji et al. found a positive association between green space in the living 

environment and health (2003). It has also been shown that depression is negatively 

associated with time spent in natural environments (Morita, Fukuda et al. 2007). 

Additionally, green space has been linked with reduced aggression and violence (Kuo 

and Sullivan 2001). A study by Takano, Nakamura et al. found that the probability of five 

year survival of senior citizens increased significantly for senior citizens with parks and 

tree lined streets near their residences (2002).  

Contact with nature may enhance health benefits conferred by physical activity. 

Exercising in natural environments was found to be associated with greater feelings of 

revitalization and positive engagement, decrease in tension, confusion, anger, and 

depression, and increased energy compared with exercising indoors (Coon, Boddy et al. 

2011). Bodin and Hartig found that running in a park resulted in more psychological 

restoration than did running in an urban environment (2003). Walking in a natural setting 

also alleviated symptoms of mental fatigue more than walking in an urban environment 

(Hartig, Mang et al. 1991). Thus, because parks often provide contact with natural 

environments, they may facilitate access to various health-improving pathways. 

Social Capital 

As U.S. adults age and increasingly live alone, community-based social capital 

will become an essential aspect of healthy aging (Cannuscio, Block et al. 2003). Social 
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capital, defined as “the resources available to individuals and groups through social 

connections and social relations with others” (Cannuscio, Block et al. 2003), is dependent 

on interpersonal contact. Social capital integrates shared participation with interpersonal 

trust, making social networks that serve as central resources to prevent physical and 

mental illness (Chappell and Funk 2010; Gele and Harslof 2010). Accordingly, 

perceptions of higher mental health correlate with high degrees of social capital (Renalds, 

Smith et al. 2010).  

It has been demonstrated that specific aspects of the built environment are 

correlated with increased social capital (Renalds, Smith et al. 2010). Neighborhood-based 

studies have found that social capital is associated with improved health by fostering a 

safe and supportive environment for physical activity, buffering stress, and establishing 

healthy behavioral norms (Broyles, Mowen et al. 2011). The recent interest in parks as 

possible social and built environments for building social capital may find similar 

associations since parks provide a space for the development and maintenance of social 

ties (Kweon, Sullivan et al. 1998; van den Berg, Hartig et al. 2007). In order to counteract 

the negative health impacts of social isolation, older adults may benefit drastically from 

the social benefits of park use. However, few studies have looked at parks as a place-

based context for increasing social capital, especially for older adults 

Future Directions 

Older adults are choosing to age in their community, rather than in retirement 

facilities (National Aging in Place Council 2012). In order to promote the complete 

physical, mental, and social well-being of older adults, we must investigate and employ 

all of our possible health-improvement tools, such as parks and how we build 
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communities. By addressing the associations between park use and health for older adults, 

more focused built-environment interventions can be suggested to decision-makers. 

Public health is beginning to examine the interactions between the built 

environment and people (Renalds, Smith et al. 2010). An understanding of disease 

etiology focusing on the “upstream” factors of disease, such as social constructs and 

physical environment, are becoming clearer through research (Renalds, Smith et al. 2010). 

The social-ecological model contextualizes health outcomes and behaviors within larger 

physical and social contexts (Figure 1). This model recognizes that health is affected by 

factors outside of individual traits and perceptions. Thus, although much of the literature 

that has been reviewed indicates that there are countless health benefits from green space 

in the built environment, much research is needed to determine how the physical 

environment supports or impedes the health of older adults (Arrif and Rioux 2011).  

 

IndividualRelationshipCommunitySocietal

 

 

Figure 1: The social ecological model framework (adapted from Centers for Disease 

Control and Prevention 2009). 
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Goal and Scope 

The goal of this study is to investigate relationships between health and park use 

for older adults. The current study focuses on adults aged 50 or older living in Atlanta, 

Georgia in 2005 and 2006. 

Aims 

The aims of the study are: 

1) To determine which demographic and personal characteristics are associated with 

park use for older adults. 

2) To determine if park use is associated with higher levels of physical activity for 

older adults. 

3) To determine if park use is associated with better health for older adults, 

regardless of physical activity levels. 

Hypotheses 

We hypothesize that: 

1) Sex, age, marital status, and education are associated with park use for older 

adults. 

2) Park users have higher odds of attaining higher physical activity levels compared 

to those who do not use parks. 

3) Park users have higher odds of reporting better health and lower odds of having 

diagnosed conditions, including depression, and cardiovascular disease compared 

to those who do not use parks, regardless of physical activity levels. 
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Methods 

Study Design 

This study is a secondary analysis of older adults recruited during the 

Neighborhood Parks and Active Living (NPAL) project, a project aimed at identifying 

individual and community-level predictors of park use along with predictors of physical 

activity in parks. This study was approved by the Emory University and Centers for 

Disease Control and Prevention Institutional Review Boards. 

Study Population 

The target population for the NPAL project consisted of adults that resided in 

DeKalb County, Georgia (the county includes part of the city of Atlanta). In the county, 

there are 106 county-managed parks and 30 city- or town-managed parks. To maximize 

variability in park size, programming and facilities, and socioeconomic and racial 

composition in the neighborhoods surrounding the park, eleven study parks were selected 

by expert opinion from a roster of all DeKalb County parks. 

Recruitment 

Recruitment occurred between June 2005 and September 2005 in five study parks 

and June 2006 through September 2006 for the remaining six study parks. Participants 

were eligible for the study if they were age 18 or older and spoke English or Spanish.  

Park users (PUs) had to be at a target park on a day of recruitment and had to have 

previously used the same park at least once within the last month. PUs were recruited 

randomly at the entry and exit points of the parks and areas of high volume to maximize 

contact with users. Every third user was asked to participate in parks with high user 

volume; every user was asked to participate in parks with low user volume. A total of 610 
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people in parks were intercepted and screened for eligibility. Of those who were 

approached in a park, 269 agreed to participate (response rate = 44%). Participants 

completed a brief interviewer-administered survey, indicating whether they had walked, 

biked, or driven to the park, and scheduled a follow-up appointment with study staff for 

further data collection. 

Shortly after the recruitment of PUs, park non-users (PNs) were randomly 

selected within catchment areas around the park used by the PU. PNs were recruited 

using a reverse phone directory from a household resident list from the Georgia Institute 

of Technology Geographic Information Center within catchment areas surrounding the 

parks. These catchment areas were based on a 2004 intercept survey of the distances that 

park users walked, biked, or drove to the study parks. Using data from the intercept 

survey, residential locations of PUs were mapped using geographic information systems 

(GIS) to calculate the shortest walking or driving distance from the home to the park. If 

PUs had walked to the park at the time of recruitment, PNs were chosen from an area 

approximately 0.56 miles around the outer edge of the park, based on the mean distance 

traveled to the park by 80% of all PUs who walked. If PUs had driven to the park at the 

time of recruitment, PNs were recruited from a three-mile buffer zone around the outer 

edge of the park, based on the median driving distance (“as the crow flies”). Because of 

the low number of bicyclists among the PUs, biking PUs were matched to PNs from the 

walking catchment area. 

PNs had to report no use of the specified park within the last six months, but were 

required to be aware of the existence of the park. Each household was allowed to 

contribute only one participant to the study. Those unable to participate in physical 
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activity were excluded from the study. Of the 2,190 PNs contacted via phone, 273 agreed 

to participate (response rate = 12%).  

Data collection occurred through individual site visits to participants’ homes or at 

a convenient public location, typically one week after initial contact. Participants were 

given a $10 gift card for their participation.  

Survey 

After informed consent was obtained, trained interviewers administered a 114-

item, 30-minute questionnaire to collect data on neighborhood attributes, park use and 

perceptions, time spent being physically active, location and places for physical activity, 

benefits of physical activity, barriers to physical activity, and social support for physical 

activity. Participants’ perceptions of neighborhood and park environments were also 

collected, based on questions from the Neighborhood Environment Walkability Scale 

(NEWS) instrument (e.g., availability and condition of sidewalks, traffic, crime) and 

positive and negative social and physical aspects of the park (e.g., crowdedness, presence 

of dog waste or dogs off leash in parks, presence of shade, social opportunities; Saelens, 

Sallis et al. 2003). Demographic data including age, sex, race and ethnicity (non-Hispanic 

White, other), presence of a limiting health condition (yes/no), employment (yes/no), 

marital status (single, married, other), education level (high school or less, some college, 

college, advanced degree), annual household income (<$25,000, $25-50,000, $50,001-

75,000, >$75,000), residential dwelling (single family, multifamily), access to a 

yard/open space (yes/no), dog ownership (yes/no), and number of cars owned (none, one, 

two or more) were also collected. Body mass index (BMI; kg/m2) was calculated using 
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height and weight measurements (underweight: <18.5, normal weight: 18.5-24.9, 

overweight: 25.0-29.9, obese: ≥30.0) taken by interviewers during the site visit.  

The total number of minutes engaged in moderate activity, vigorous activity, and 

total physical activity were estimated to determine whether subjects had met the 2008 

Physical Activity Guidelines (PAGs) outlined by the U.S. Department of Health and 

Human Services (2008). The PAGs recommend engaging in 150 minutes of moderate-

intensity physical activity per week, 75 minutes of vigorous-intensity physical activity 

per week, or the equivalent combination of moderate and vigorous physical activity. 

Physical activity levels were obtained through self-report with questions from the 

International Physical Activity Questionnaire (IPAQ) included in the questionnaire. 

Respondents were asked to report the frequency and duration of physical activity during 

the last seven days before the questionnaire. Responses were collected for time engaged 

in vigorous activity, moderate activity, walking, and sitting. Physical activity was also 

objectively measured through MTI Actigraph activity monitors that recorded vertical 

movement, such as walking and engaging in aerobic activity. The monitor data were 

considered valid if the accelerometers were used by the participant a minimum of ten 

hours per day and worn at least 4 days.  

Self-reported health was rated on a five-point scale in response to “In general, 

would you say your health is…” and provided with the choices “excellent,” “very good,” 

“good,” “fair,” “poor,” and “don’t know.” Self-reported physician-diagnosed conditions 

were also collected from a list of ten conditions including high blood pressure, heart 

disease, asthma, other chronic lung diseases (such as emphysema or bronchitis), diabetes, 

depression, arthritis, hay fever or other environmental allergies (not food or medicine-
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related), cancer, and back pain. Respondents could indicate more than one condition and 

could provide additional conditions.  

Data Analysis 

For the entire NPAL study, 269 PUs (44% response rate) and 273 PNs (12% 

response rate) agreed to participate. For our secondary analysis, the sample consisted of 

207 participants aged 50 and older (71 PUs and 136 PNs) from the participants of the 

original NPAL study (38% of original sample).  

Physical activity was categorized into a variable (met or did not meet the PAGs) 

and into physical activity level categories (inactive, insufficiently active, active, and 

highly active). For self-reported physical activity, the physical activity scores were 

calculated using score = (minutes per week of moderate physical activity) + (minutes per 

week of vigorous physical activity)*2. For accelerometer-derived records, the physical 

activity scores were calculated using the formula score = (minutes per day of moderate 

physical activity)*7 + (minutes per day of vigorous physical activity)*2*7. Participants 

with a total score of 150 of more were coded as having met the PAGs. Participants with a 

score of 0 were coded as inactive, 1-149 as insufficiently active, 150-299 as active, and 

300 minutes or more as highly active.  

Self-reported health was categorized as excellent-very good, good, and fair-poor. 

Respondents who did not answer or selected “don’t know” were coded as missing. The 

number of physician-diagnosed conditions reported by participants (chosen from the list 

of ten conditions) was grouped into four categories (no conditions, one condition, two 

conditions, and three or more conditions). If participants reported a diagnosis of 

depression, they were coded as positive for depression. If participants reported a 
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diagnosis of high blood pressure and/or heart disease, they were coded as being positive 

for cardiovascular disease (CVD). 

The prevalence of PU and PN demographic characteristics were compared with 

chi-squared tests. Differences in age characteristics were determined using a t-test 

comparing PUs and PNs. Forward conditional multiple stepwise regression was used to 

examine how variables influenced the odds of being a park user after controlling for 

demographic characteristics (entry: 0.05; removal: 0.10). The demographic variables (age, 

sex, race/ethnicity, education, marital status, and employment status) were entered in the 

first step. Income level was excluded from the model due to high non-response rates 

(12%). Health, physical activity level, and personal characteristic variables were entered 

in the second step (to avoid redundancy, meeting or not meeting the PAGs was not 

included in the model). 

Logistic models were built to calculate the odds ratios (ORs) of meeting the PAGs. 

Ordinal regression models were built to calculate the OR for levels of physical activity. 

All physical activity models were run twice, using either self-reported physical activity or 

accelerometer data.  

Ordinal models were also built to assess the ORs of reporting better self-reported 

health and higher number of diagnosed conditions for PUs versus PNs. Logistic models 

were built to determine the ORs of having diagnosed depression or CVD for PUs versus 

PNs. The health outcome analyses were repeated controlling for either the PAG variable 

or the physical activity level variable, for self-reported or accelerometer data. 

All analyses were repeated using a sex-, age-, and education-adjusted model 

(selected a priori based on the literature). Education was selected as a proxy for socio-
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economic status since 12% of the participants did not report their household income. The 

analyses were not controlled for park because the sample size was inadequate to support 

such an analysis. Only the adjusted results are presented in the text because the estimates 

were similar for crude and adjusted models. SPSS Statistics 19 was used for all analyses.  

Results 

Sample Characteristics 

To determine which characteristics of older adults in the study sample were 

associated with park use, we compared participant characteristics of PUs and PNs using 

chi square analyses (Table 1). Race and ethnicity, household income, marital status, body 

mass index, employment status, having a yard or outdoor space at home, smoking status, 

and age did not differ significantly by park use (p-value: > 0.05). Both the majority of 

PUs and PNs were White non-Hispanic (69% for PUs, 61% for PNs), had a household 

income greater than $75,000 (54% for PUs, 36% for PNs), were employed (65% for PUs, 

54% for PNs), and had a yard or outdoor space on their residence (93% for PUs, 92% for 

PNs). Most PUs (94%) and PNs (87%) were non-smokers. Approximately half of both 

PUs (52%) and PNs (43%) were married. Over half of PUs and PNs were overweight or 

obese (68% for both PUs and PNs). The mean age for all subjects was 61 (59±9 for PUs, 

62±10 for PNs).  

Sex, education, having a limiting health condition, owning a dog, and living in a 

household with a child less than 10 years old varied significantly by park use status (p-

value: <0.05). While the majority of both PUs and PNs were female (58% for PUs, 71% 

for PNs), there were significantly more female PNs than PUs. Most subjects had at least 

some college education (92% for PUs, 89% for PNs), with PUs having a significantly 
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higher level of education. More PNs (33%), compared to PUs (17%), reported having an 

on-going or long-term condition that substantially limits one or more basic physical 

activities, such as walking, climbing stairs, reaching, lifting, or carrying. A larger 

proportion of PUs (38%) reported owning a dog compared to PNs (24%). Few 

participants overall had a child under the age of 10 in their household (14% for PUs, 6% 

for PNs). However, PUs represented a significantly larger proportion of households with 

a child under the age of 10 compared with PNs.  

Physical activity levels, stratified by park use, are summarized in Table 2. Overall, 

68% of all respondents (75% of PUs and 65% of PNs) met the PAGs according to self-

report measures, and 31% of all respondents (51% of PUs and 20% of PNs) met the 

PAGs according to accelerometer data. In conclusion, while the majority of participants 

reported meeting the PAGs, accelerometer data suggest that less than a third of 

respondents met the PAGs. 

Health characteristics, stratified by park use, are presented in Table 3. The 

majority of PUs and PNs reported being in very good or excellent health (69% for PUs, 

54% for PNs). Thirty-one percent of PUs and 13% of PNs reported having no diagnosed 

conditions. Of the remaining 69% with diagnosed conditions, 21% of PUs and 35% of 

PNs reported having three or more diagnosed conditions. Less than half of both PUs 

(37%) and PNs (46%) reported diagnosed cardiovascular disease. Most PUs (93%) and 

PNs (85%) did not report diagnosed depression.  

Stepwise Model 

Forward conditional multiple stepwise regression was used to examine how 

variables influenced the odds of being a park user after controlling for demographic 
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characteristics (Table 4). No demographic variables remained significant in the model. 

The number of diagnosed conditions reported by participants remained in the model, with 

those having three or more conditions (OR= 0.3; 95% Confidence Interval [CI]: 0.1, 0.8) 

and those with two conditions (OR=0.2, 95% CI: 0.1, 0.7) having lower prevalence odds 

of being a PU compared to those with no diagnosed conditions. Out of the participant 

characteristics added to the model, the prevalence odds of being a PU were higher for 

highly active participants, compared to inactive participants (OR=7.6, 95% CI: 2.2, 26.5) 

according to accelerometer-measured physical activity levels. In conclusion, when all 

variables were considered, only the level of physical activity and the number of 

conditions were significantly associated with park use. 

Physical Activity 

To investigate the association between park use and physical activity, the 

prevalence odds ratios for various physical activity outcomes were determined for PUs 

compared to PNs (Table 5). We hypothesized that PUs would have higher odds of 

attaining higher physical activity levels and meeting the PAGs compared to PNs. 

According to self-report data (subjective measure of PA), PUs had twice the odds of 

reaching a higher physical activity level than PNs (OR: 2.0, 95% CI: 1.1, 3.7). According 

to accelerometer data (objective measure of PA), PUs had three times higher odds of 

meeting the PAGs compared to PNs (OR: 3.0, 95% CI: 1.5, 6.1) and three times higher 

odds of reaching a higher physical activity level than PNs (OR: 3.0, 95% CI: 1.7, 5.5). 

Overall, the odds of reaching higher levels of physical activity were higher for PUs 

compared to PNs for most measures of physical activity. 
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When the analysis was repeated including only those who did not report a long-

lasting condition that limited physical activity (N=150), self-reported physical activity 

was not significantly different between PUs and PNs for meeting the PAGs (OR: 1.6, 

95% CI: 0.7, 3.6). This analysis was repeated for self-reported physical activity levels; 

however, because the slope coefficients in the model were not the same across response 

categories (Test of Parallel Lines, p-value: 0.03), the results from this model are suspect. 

Accelerometer measures were still significantly higher for PUs than PNs both for meeting 

the PAGs (OR: 2.7, 95% CI: 1.2, 6.2) and for being in a higher physical activity category 

(OR: 2.9, 95% CI: 1.4, 5.8). In conclusion, even when those who had conditions that 

limited their ability to engage in physical activity were removed from the analysis, the 

odds of reaching higher measures of accelerometer-recorded physical activity were 

significantly higher for PUs than PNs.  

Health 

To investigate the association between park use and health, the odds ratios for 

various health outcomes were determined for PUs compared to PNs (Tables 6 and 7). We 

hypothesized that PUs would have higher odds of reporting better health and lower odds 

of having diagnosed conditions, depression, or CVD compared to PNs, even when 

controlling for physical activity. Park use status was not significantly associated with 

general self-reported health status, depression, or cardiovascular disease once it was 

adjusted for age, sex, and education. However, the odds of reporting a higher number of 

diagnosed conditions were significantly lower for PUs when controlling for either self-

reported physical activity for meeting the PAGs (OR: 0.5, 95% CI: 0.3, 0.8), 

accelerometer-measured physical activity for meeting the PAGs (OR: 0.5, 95% CI: 0.3, 
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0.9), self-reported physical activity level (OR: 0.5, 95% CI: 0.3, 0.8), and accelerometer-

measured physical activity level (OR: 0.4, 95% CI: 0.2, 0.7). In conclusion, the number 

of physician-diagnosed conditions was the only health outcome in the study that was 

significantly associated with park use. 

Discussion 

Sample Characteristics 

Park users and non-users did not significantly differ in demographic characteristics 

other than in education and gender. Numerous other studies have found that education 

was a fairly good predictor of constraints of park use (Mowen, Payne et al. 2005). 

Barriers associated with income are similar to barriers related to education. Mowen, 

Payne et al. found that respondents with lower incomes or lower education were more 

likely to report fear of crime, no way to get to parks, poor health, and the cost of parks 

being too much as park use barriers (2005). This contrasts with the barriers reported by 

subjects with higher incomes and those with higher education, such as lack of time and 

being busy with other activities (Mowen, Payne et al. 2005). Additionally, there is some 

evidence that suggests that low-income residents may live in communities that are 

viewed as less walkable than those of their higher-income counterparts (Giles-Corti and 

Donovan 2002). One study in Glasgow, Scotland found that parks were less common 

and/or farther for more deprived neighborhoods compared to wealthier neighborhoods 

(MacIntyre, MacDonald et al. 2008). Thus, access to and use of parks may be lower for 

poorer people.  

For our study, income was not included in the model due to the high non-response 

rate (24 missing). However, education may be serving as a proxy for socioeconomic 
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status (SES), since higher income (Browson, Baker et al. 2001; Chad, Reeder et al. 2005) 

and employment (Paxton and Sharpe 2005) are related to greater use of parks. In our 

study, employment was not found to be a significant variable related to park use, but this 

may be due to people being retired, rather than unemployed. The difference in park use 

based on education may highlight the socioeconomic inequalities in park use among older 

adults. Therefore, our study provides further evidence that use of parks is associated with 

SES and suggests that this relationship holds true for older adults. 

Our study found that gender was significantly different between park users and 

nonusers, which is consistent with other studies (Byrne and Wolch 2009; Moore, Gauvin 

et al. 2010; Biazzo, Mumford et al. unpublished). Older women are more likely to report 

not using parks due to fear of crime, lack of companionship, having no way to get to 

parks, and poor health (Scott and Jackson 1996). As older adults age, however, these 

barriers become equally reported by men and women (Scott and Jackson 1996). As 

expected, because poor health is one of the barriers to park use for this population, those 

with health conditions limiting physical activity were found to have lower odds of being 

park users in our study. While previous studies have identified differing barriers to park 

use by gender, our study confirms that there are gender differences in actual park use for 

older adults. 

Other participant characteristics that varied significantly between park users and non-

users were owning a dog and having a child under the age of 10 in the household. The 

majority of dog owners are known to walk their dogs regularly (Christian, Giles-Corti et 

al. 2010). Additionally, dog owners are more physically active and use parks more 

frequently than people who do not own dogs (Cutt, Giles-Corti et al. 2008; Christian, 
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Giles-Corti et al. 2010; Ioja, Rozylowicz et al. 2011). Studies have found that dog 

walking is one of the main reasons people use green space (Dunnett, Swanwick et al. 

2002). Households with children under the age of 10 also had higher odds of being park 

users. This is expected, since grandparents may participate in recreation opportunities 

with grandchildren, and children are some of the most prevalent users of parks (Gardyn 

2001; Kaczynski, S. A. Wilhelm Stanis et al. 2011; Biazzo, Mumford et al. unpublished). 

Our findings demonstrate that having a dog or a young child in the household is related to 

higher park use. This association may be extremely important to identify park facilities 

and features that older adult park users seek. Areas such as dog parks and children’s 

playgrounds may increase the appeal and usability of parks by older adults.  

Other studies have typically found mixed results with respect to park use by race and 

ethnicity (Hutchison 1987; Payne, Mowen et al. 2002; Ho, Sasidharan et al. 2005; Reed, 

Price et al. 2012). Mowen, Payne et al. (2005) found that Blacks were more likely to 

report fear of crime and lack of access to parks as limitations to park use compared to 

Whites. Our study did not find a significant difference between White non-Hispanic 

participants and other participants. However, this lack of observable differences could be 

due to the grouping of minorities into a dichotomous variable in the analysis. Reed, Price 

et al. found that there was a smaller proportion of non-White individuals to be observed 

in parks than was expected based on the proportion of ethnicities in Michigan (2012). 

Our study was based on a similar disproportionately large number of White non-Hispanic 

participants. While DeKalb County is comprised of only 29% White non-Hispanics (U.S. 

Census Bureau 2012), our study included a majority of White non-Hispanic participants 

(69% for PUs, 61% for PNs). This inequality in recruitment was found even though the 
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study parks were selected to maximize variability across ethnicities and incomes. For 

further investigations on the association of race and park use in older adults, it may be 

necessary to recruit a larger population of minorities. 

Physical Activity 

Despite the multiple health benefits of regular physical activity, over half (57%) 

of adults aged 50 and older in the United States reported being inactive or insufficiently 

active (Centers for Disease Control and Prevention 2009). In our study, self-report data 

found that one third of respondents were either inactive or insufficiently active. However, 

according to accelerometer data, nearly 70% of respondents were measured to be either 

inactive or insufficiently active. The discrepancy between these values is likely due to the 

limitations of both measurement instruments (Harris, Owen et al. 2009; Troiano and 

Freedson 2010). Over-reporting usually occurs for self-reported measures (Troiano and 

Freedson 2010), and because accelerometers do not record activities such as weight-

bearing and water exercises, they often underreport physical activity. However, the 

values indicate that even by the most conservative measures, nearly a third of participants 

did not participate in sufficient physical activity. Thus, the potential to increase physical 

activity in this population is vast. 

For the general adult population, many studies have shown a positive association 

between physical activity and park use (Addy, Wilson et al. 2004; Deshpande, Baker et al. 

2005). For older adults, this association has previously been shown in studies by looking 

at proximity to a park, rather than park use itself (Chad, Reeder et al. 2005). Our study 

found a positive association between park use and physical activity levels for most 

measures of physical activity. While only the physical activity data measured by 



23 
 

accelerometer were consistently significantly associated with park use, self-reported 

measures of physical activity still produced park use associations in the expected 

direction. Thus, these findings correspond to our hypothesis that park use by older adults 

is associated with higher levels of physical activity. While the association between park 

use and physical activity does not establish causality, it points to the importance of parks 

as venues for physical activity for older adults.  

Health 

Previous studies have demonstrated that contact with nature is related to better 

health (De Vries S., Verheij et al. 2003), faster recovery (Ulrich 1984), and reduced 

negative mental states (Morita, Fukuda et al. 2007; Coon, Boddy et al. 2011). Because 

parks may provide health benefits beyond those associated with physical activity, the 

association between park use and health was investigated, controlling for physical 

activity levels. In our study, park users had half the odds of having a higher number of 

diagnosed conditions than those who did not use parks, even when we controlled for 

physical activity. However, the causality of this association cannot be inferred from our 

analysis. Thus, it is unclear whether having fewer conditions increases park use, or 

whether using parks reduces or prevents illness. Based on the findings of our study that 

suggest that health and park use are associated, further analyses are needed to analyze the 

pathways of park use on health.  

Self-reported health was also expected to be higher for park users compared to 

non-users but was non-significant in our study. Additionally, cardiovascular disease and 

depression did not show any significant association with park use, even though both were 

expected to be reduced. Previous literature on contact with green space suggested that 
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park use would be associated with improved mental states and lower rates of 

cardiovascular disease (Maller, Townsend et al. 2006; Grinde and Patil 2009; Li, Otsuka 

et al. 2011). Future studies may be needed to investigate various mental health and 

restoration outcomes of park use in older adults. In our study, there may not have been 

enough participants to provide the power needed to investigate the association between 

self-reported health or individual conditions and park use. In addition, our measure of 

mental health (i.e., depression diagnosed by a doctor) might not have been sensitive 

enough to detect more subtle differences in mental health status. 

Strengths 

 Strengths of our study include the collection of both self-reported and 

accelerometer-measured physical activity data. Our study controlled for both over-

reporting and under-reporting of physical activity. Our study also included several 

measures of health, both mental and physical. Self-reported general health allowed for a 

more subjective measure of health status, while physician-diagnosed conditions provided 

a more objective measure of health. 

Limitations 

 Because the NPAL study was initially designed to include all adults over the age 

of 18, the sample was reduced when we examined only older adults. Due to the low 

number of adults over the age of 65 recruited into the study, the analysis had to be 

expanded to include all adults over the age of 50. Additional limitations of our study 

include its reliance on self-reported behaviors and characteristics. Errors in recall 

responses must be considered, especially since the age group under analysis is prone to 

cognitive impairment (Tomioka, Iwamoto et al. 2011). Because our study was not 
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designed specifically for older adults, measures developed to examine health in older 

adults were not included (e.g. cognitive and mobility measures). Another limitation is due 

to the seasonality of the data. Participants were interviewed only during the summer, and 

older adults may have been underrepresented in the original study since they may be 

more sensitive to heat (Hansen, Bi et al. 2011). Additionally, the generalizability of the 

study findings may be limited due to the low response rate of PNs (12%) and the 

homogeneity of participants. Findings from our study were constrained to only one U.S. 

city and may not be reproducible in other areas. Finally, the study design does not 

establish causality. While associations can be demonstrated between park use and 

participant characteristics, one cannot assess the direction of the association between 

physical activity or health and park use. 

Conclusion and Significance 

Through our study, the association between park use and health in older adults 

was investigated. Our findings suggest that using parks is associated with higher physical 

activity and better health for older adults. We conclude that parks may have important 

implications for public health in this age category. Regular physical activity has been 

found to have a strong dose-response effect on health care utilization and costs in the 

Medicare population (Wang, McDonald et al. 2005). Moderately active retirees have 

annual costs approximately $1,200 to $1,700 lower than their sedentary counterparts 

(Wang, McDonald et al. 2005). Retirees who are very active have an even greater drop in 

medical expenditure, costing $600 to $1,800 less annually compared to moderately active 

retirees (Wang, McDonald et al. 2005). Additionally, Medicare-age adults without 

serious chronic conditions spend $1,000 to $2,000 less on healthcare annually than 
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similar adults without a condition (Joyce, Keeler et al. 2005). Thus, because our study 

suggests that parks are associated both with increased physical activity and lower number 

of conditions, parks may increase not only the quality of life of older individuals but also 

decrease national healthcare costs. 

However, previous investigations have shown that older adults are less likely to 

be park users compared to other age groups (Payne, Mowen et al. 2002; Cohen, Sehgal et 

al. 2006; Biazzo, Mumford et al. unpublished; Mumford, Rutt et al.). A social ecological 

perspective, which looks beyond individual motivators and barriers and accounts for 

social and environmental factors, may be essential to address multi-level contributors to 

park use. Older adults cite barriers including individual (e.g., poor health), interpersonal 

(e.g., having no one to go with to parks), and community (e.g., having no way to get to 

parks and lack of public transportation) barriers as important constraints to park use 

(Mowen, Payne et al. 2005). In order to diminish these barriers, interpersonal isolation 

may need to be reduced by creating formal memberships for activities in parks for older 

adults (Moore, Gauvin et al. 2010). Because older adults are more likely to use indoor 

facilities of parks with programs and activities for seniors, senior-centered programs may 

be critical to increase park use (Biazzo, Mumford et al. unpublished). Additionally, the 

Complete Streets movement, which emphasizes safety regardless of age, ability, or mode 

of transportation, may reduce the community-scale barriers related to access to parks 

(National Complete Streets Coalition 2011). Creating walkable communities that support 

healthy lifestyles for older adults through better sidewalks, safe crossings, and other 

modifications of the built environment may enhance access to parks both for older adults 

and younger age groups. 
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In order to target interventions and campaigns to increase park use, further studies 

should investigate age-specific barriers and motivators. The heterogeneity within the 

older adult group should be taken into account when studying older populations and 

applying research to increase park use. The older adult classification includes the baby 

boomer cohort, one of the most diverse cohorts in terms of leisure time activity 

(Robinson and Godbey 1997). Additionally, very few studies have been done to measure 

the physical activity of the oldest of the old, especially those aged 90 and older 

(Johannsen, J. P. De Lany et al. 2008). However, because older adults could benefit 

greatly from the positive health associated with park use, it is important to study the 

characteristics that differentiate older adult park users and non-users.  
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Appendix 

Tables 

Table 1: Demographic characteristics for all participants age 50 and older by park use 
status (N=207). 

Variable PUs (n=71) %  PNs (n=136) % χ2 p 
Sex     

Male 42 29 3.87 <0.05* 
Female 58 71   

Race and ethnicity     
Non-Hispanic White 69 61 1.22 0.27 

Other 31 39   
Household income     

<$25,000 17 15 6.78 0.08 
$25,000-$50,000 14 25   
$50,001-$75,000 15 24   

>$75,000 54 36   
Education     

High school or less 9 12 14.51 <0.01* 
Some college 17 38   

College graduate 30 27   
Advanced degree 45 24   

Marital status      
Married 52 43 3.61 0.17 

Single 19 14   
Other 29 43   

Body mass index     
Underweight or Normal (<25) 31 33 0.99 0.61 

Overweight (25-29.9) 41 35   
Obese (≥30) 27 33   

Employed     
No 35 46 2.06 0.15 

Yes 65 54   
Limiting health condition     

No 83 67 6.13 0.01* 
Yes 17 33   

Yard or outdoor space     
No 7 8 0.07 0.79 

Yes 93 92   
Own a dog     

No 62 76 4.29 0.04* 
Yes 38 24   

Child <10 years old in household     
No 86 94 3.95 <0.05* 

Yes 14 6   
Smoke     

No 94 87 2.89 0.09 
Yes 6 13    

 PUs (n=71) PNs (n=136) T-test P 
Age  Mean 59 ± 9 62 ± 10 1.70 0.09 
Note: PUs = park users, PNs = park non-users; *p<0.05 
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Table 2: Distribution of physical activity variables by park use status (N=207). 

Variable PUs% (n=71) PNs % (n=136) 
Physical activity level (sr)   

Inactive 13 16 
Insufficiently Active 13 19 

Active 9 19 
Highly active 66 46 

Physical activity level (ac)   
Inactive 11 23 

Insufficiently active 37 57 
Active 13 10 

Highly active 39 10 
Met Physical Activity Guidelines (sr)   

No 25 35 
Yes 75 65 

Met Physical Activity Guidelines (ac)   
No 49 80 

Yes 51 20 
Note: PUs = park users, PNs = park non-users, sr = self-reported, ac = accelerometer 
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Table 3: Distribution of health variables by park use status (N=207). 

Variable PUs % (n=71) PNs % (n=136) 
Health status   

Excellent to Very Good 69 54 
Good 27 34 

Fair to Poor 4 12 
Number of medical conditions   

None 31 13 
One 31 24 
Two 17 28 

Three or more 21 35 
Cardiovascular disease    

No 63 54 
Yes 37 46 

Depression   
No 93 85 

Yes 7 15 
Note: PUs = park users, PNs = park non-users 
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Table 4: Participant demographic and characteristic variables in forward 2-block 
hierarchical model for park users compared with non-users (N=207). 

Variable B 
Standard 

Error p OR (95% CI) 
Step 1: Demographic      
Education      

High school or less   0.05 Ref.  
Some college -1.00 0.71 0.16 0.4 (0.1, 1.5) 

College -0.62 0.72 0.39 0.5 (0.1, 2.2) 
Advanced degree 0.23 0.68 0.74 1.3 (0.3, 4.8) 

Step 2: Characteristic      
Number of conditions      

0   0.03 Ref.  
1 -0.58 0.50 0.25 0.6 (0.2, 1.5) 
2 -1.43 0.56 0.01 0.2* (0.1, 0.7) 

3+ -1.32 0.53 0.01 0.3* (0.1, 0.8) 
Physical activity level (ac)      

Inactive    0.01 Ref.  

Insufficiently Active 0.63 0.55 0.25 1.9 (0.6, 5.5) 
Active 0.56 0.70 0.42 1.8 (0.4, 6.9) 

Highly Active 2.03 0.64 <0.01 7.6* (2.2, 26.5) 
Constant -0.31 0.81 0.70 0.7  
Note: ac = accelerometer; *indicates odds ratio significantly different from reference group at 
p<0.05 level 
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Table 5: Odds ratios for the association between physical activity factors and park use. 
All participants (N=207) 

Variable 

Crude OR 
(95% CI)  

p 
Adjusted OR† 

(95% CI) 
p 

Met Physical Activity    
  Guidelines (sr)a 

1.6 (0.8, 3.0) 0.16 1.6 (0.8, 3.2) 0.16 

Met Physical Activity  
  Guidelines (ac)a 

4.3* (2.3, 8.1) <0.001 3.0* (1.5, 6.1) <0.01 

Physical activity level (sr)b     
Unit level increase 2.0* (1.1, 3.5) 0.02 2.0* (1.1, 3.7) 0.02 

Physical activity level (ac)b     
Unit level increase 3.9* (2.2, 6.9) <0.001 3.0* (1.7, 5.5) 0.02 

   

Participants with no limiting health conditions only (N=150) 

Variable 

Crude OR 
(95% CI)  

p 
Adjusted OR† 

(95% CI) 
p 

Met Physical Activity  
  Guidelines (sr)a 1.4 (0.7, 2.8) 0.40 1.6 (0.7, 3.6) 0.23 
Met Physical Activity  
  Guidelines (ac)a 4.2* (2.0, 8.6) <0.001 2.7* (1.2, 6.2) 0.02 
Physical activity level (sr)b    

Unit level increase 1.6 (0.8, 3.0) 0.17 1.8 (0.9, 3.5) 0.11 
Physical activity level (ac)b     

Unit level increase 4.1* (2.1, 7.9) <0.001 2.9* (1.4, 5.8) <0.01 
Note: sr = self-reported, ac = accelerometer; †adjusted for age, sex, and education; 
*indicates odds ratio significantly different from reference group at p<0.05 level; a logistic 
regression using “Did not meet Physical Activity Guidelines” as reference; b ordinal 
regression using levels “inactive,” “insufficiently active,” “active,” “highly active” 
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Table 6: Odds ratios for the association between health and park use, controlling for meeting the Physical Activity Guidelines (N=207). 
 OR (95% CI)  Adjusted OR† (95% CI)  

Variable Self-report p Accelerometer p Self-report p Accelerometer P 
Health categorya             

Unit level increase 2.0* (1.1, 3.6) 0.03 1.7 (0.9, 3.2) 0.12 1.3 (0.7, 2.5) 0.43 1.3 (0.7, 2.6) 0.42 
Number of conditionsb             

Unit level increase 0.4* (0.2, 0.7) <0.01  0.5* (0.3, 0.8) 0.01   0.5*(0.3, 0.8) 0.01   0.5* (0.3, 0.9) 0.01 
Depressionc 0.4 (0.2, 1.3) 0.13 0.5 (0.2, 1.6) 0.26 0.4 (0.1, 1.2) 0.10 0.5 (0.2, 1.5) 0.21 
Cardiovascular diseased 0.7 (0.4, 1.3) 0.27 0.8 (0.4, 1.5) 0.50 1.0 (0.5, 2.0) 0.99 0.9 (0.5, 1.9) 0.83 
Note: †Adjusted for age, sex, and education; *indicates odds ratio significantly different from reference group at p<0.05 level; a ordinal 
regression using levels “poor-fair,” “good,” “very good-excellent;” b ordinal regression using levels 0, 1, 2, 3+; c logistic regression 
using “No depression” as reference; d logistic regression using “No cardiovascular disease” as reference 
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Table 7: Odds ratios for the association between health and park use, controlling for physical activity level (N=207). 
    OR (95% CI)  Adjusted OR† (95% CI)  

Variable   Self-report p Accelerometer p Self-report p Accelerometer P 
Health categorya              

Unit level increase 1.9* (1.0, 3.5) 0.04 1.7 (0.9, 3.3) 0.12 1.2 (0.6, 2.4) 0.51 1.3 (0.6, 2.6) 0.47 
Number of conditionsb              

Unit level increase 0.4* (0.2, 0.7) 0.001 0.4* (0.2, 0.8) 0.01 0.5*(0.3, 0.8) 0.01 0.4* (0.2, 0.7) 0.01 
Depressionc   0.4 (0.2, 1.2) 0.12 0.5 (0.2, 1.4) 0.20 0.4 (0.1, 1.1) 0.07 0.5 (0.1, 1.4) 0.18 
Cardiovascular diseasec 0.8 (0.4, 1.4) 0.38 0.8 (0.4, 1.4) 0.40 1.1 (0.5, 2.3) 0.76 0.9 (0.4, 1.8) 0.73 
Note: †Adjusted for age, sex, and education; *indicates odds ratio significantly different from reference group at p<0.05 level; a ordinal 
regression using levels “poor-fair,” “good,” “very good-excellent;” b ordinal regression using levels 0, 1, 2, 3+; c logistic regression 
using “No depression” as reference; d logistic regression using “No cardiovascular disease” as reference
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IRB reviewed it by expedited process on 1/19/2012 and granted approval effective from 
1/19/2012 through 1/18/2013. Thereafter, continuation of human subjects research 
activities requires the submission of a renewal application, which must be reviewed and 
approved by the IRB prior to the expiration date noted above.  A complete HIPAA 
waiver and a waiver of informed consent have been granted for this study. 
 
Any reportable events (e.g., unanticipated problems involving risk to subjects or others, 
noncompliance, breaches of confidentiality, HIPAA violations, protocol deviations) must 
be reported to the IRB according to our Policies & Procedures at www.irb.emory.edu, 
immediately, promptly, or periodically.  Be sure to check the reporting guidance and 
contact us if you have questions.  Terms and conditions of sponsors, if any, also apply to 
reporting.  
 
Before implementing any change to this protocol (including but not limited to sample 
size, informed consent, study design), you must submit an amendment request and secure 
IRB approval. 
 
In future correspondence about this matter, please refer to the IRB file ID, name of the 
Principal Investigator, and study title.  
 
Thank you, 
 
 
Tom Penna, MTS 
Research Protocol Analyst 
 



45 
 

Survey 

 

 








































	Gourmelon_Gaelle_FINAL.pdf
	NPAL Survey

