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Abstract 

Background: Research shows that park quality, available amenities, and facilities 

are strongly associated with physical activity. However, the majority of the research 

evidence comes from studies conducted in high income countries (HICs). The main 

objective of the current study was to explore relationships between the quality of 

community sport and recreation spaces and their physical activity patterns in a low-

to-middle income country (LMIC). A secondary objective was to compare these 

patterns between renovated and non-renovated sites. Methods: Data were 

collected from community sport and recreation spaces (n=10) throughout 

Guadalajara, Mexico. Direct observation measures were used to assess site quality 

(PARA) and collect information on user characteristics and physical activity levels 

(SOPARC). Pearson’s correlations and Mann-Whitney U tests were used in 

analyses. Results: Users were primarily male (66.6%), adult (48.4%), and 

sedentary (51.7%). There was a strong, significant relationship between the quality 

of sport and recreation spaces and all site users (𝑟𝑝𝑎𝑟𝑡𝑖𝑎𝑙 =  .775, 𝑝 <  .05), as well 

as active users (𝑟𝑝𝑎𝑟𝑡𝑖𝑎𝑙 =  .826, 𝑝 <  .01). No significant differences in group 

medians were detected among all site users or active users when renovated and 

non-renovated sites were compared.  Conclusions: Findings suggest that the 

quality of community sport and recreation spaces is related to physical activity 

behaviour. Additionally, there may be a threshold level of quality needed to attract 

users beyond which additional improvements in quality do not translate into a higher 

number of users. These results have the potential to optimize the design, 
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maintenance and promotion of COMUDE (Municipal Council of Sport) sport and 

recreation spaces.  
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Chapter 1 

 
Introduction 

1.1 Positionality Statement 

It has been both a privilege and a challenge to conduct my master’s thesis work 

in Guadalajara, Mexico. Although I was born and raised in Canada, I have had several 

opportunities to work in various countries and contexts. Prior to the pursuit of a master’s 

degree, I spent three years living and working in the Middle East. Additionally, my 

summers as an undergraduate student were spent volunteering in different parts of 

Africa. Despite extensive international experience, conducting research in Mexico 

afforded me several unique learning opportunities. The process has broadened my 

understanding of real-world research, highlighted the value of community participation, 

and caused me to think critically about the goals of this project, and decisions made 

along the way. I knew that working in this context would be different from my previous 

experiences, however, my capacities as an individual and a researcher were stretched 

in ways I did not anticipate. For example, I had to navigate a new culture and country 

completely on my own. My capacities as a researcher were most stretched as I became 

more conscious and critical of how the context impacts the research and its contribution 

to a growing body of knowledge. Given my past experiences, I have seen that context 

varies in different parts of the world and have witnessed how this can affect day to day 

life, but I had not yet been tasked with the challenge of applying it to research.  

 Living in Guadalajara, Mexico, I have never been more aware of how much I take 

for granted living in a place where I understand and am understood. Seemingly simple 

tasks, such as getting groceries and calling taxis, were challenging with my limited 
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grasp of the Spanish language. As a visitor in Mexico, I had to learn how to 

communicate in several different contexts. Without the support of community partners, 

as well as colleagues and research assistants from the University of Guadalajara, my 

attempts would have been far less successful. For example, when community members 

approached me in the field to inquire about my work, all I could offer was a translated 

letter of information describing the project and an insufficient verbal explanation, pieced 

together after previously listening to my research assistants explain it on my behalf. I 

was always grateful for the effort they made to answer questions and address concerns 

with community members when I was unable. The conversations that followed these 

encounters acted as a spring-board for discussions on cultural context, which enriched 

my understanding of community experiences and the complex set of factors related to 

health and physical activity in Mexico.  

 The longstanding collaborations between community partners and my supervisor, 

Dr. Lucie Lévesque, offered an opportunity that would not normally be available for a 

master’s student. Through these existing relationships, I was able to insert myself into a 

well-established team of researchers and local practitioners; something that typically 

takes several years to build. The insider knowledge and perspectives provided by our 

partners at COMUDE (Municipal Council of Sport) and the University of Guadalajara 

(UdeG), were critical as we conducted this project. It was of utmost importance that the 

research was designed in partnership with COMUDE to ensure that it would be useful 

and beneficial to COMUDE.  

 My experiences confirmed that my positionality affected the research in several 

ways. For instance, on several occasions, the collaborative research team (i.e., 
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community partners (COMUDE) and researchers from Canada and Mexico), discussed 

who was going to be involved in conducting the research. In Mexico, research 

conducted by outsiders receives greater acknowledgement and respect than research 

conducted from members of the organization themselves. University affiliates from both 

the University of Guadalajara and from Queen’s were seen as more credible than 

evaluators from COMUDE, with Queen’s being viewed in the highest regard given its 

location outside of Mexico. 

As a graduate student from a Canadian university, I was seen as having more 

expertise than a graduate student from Mexico would have. This privilege, which likely 

stems from Mexico’s colonial history, was clear in many ways. For example, when I was 

doing work at the University of Guadalajara, I was in the director’s office and was often 

offered to have food made for me while I worked. This was very kind and hospitable, but 

certainly not the situation for other graduate students, or even hired research assistants, 

who were working in tight, busy spaces. This treatment made it appear that I was in a 

position of greater authority. This opened several doors for me, such as being granted 

full-time access to two brand new iPads for the 11 weeks that I was collecting data in 

Guadalajara, while other projects were required to share tablets. 

When collecting data in community sport and recreation spaces, my appearance 

(white, blonde) and gender (female) caused me to stand out and drew a lot of attention. 

Again, the impression that I had greater expertise and power was evident in the 

conversations with community members. Many people thought that I had the power to 

make large changes to the sites, such as the installation of fitness equipment. This 

meant that there were often interruptions during data collection. Although this was not 
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ideal, I did not feel that it significantly impacted the quality of the data, rather, it made 

the research team seem less intimidating, which is valuable when conducting 

observational research. Furthermore, because I was so easily noticed, it was important 

to make adjustments to the data collection protocol in order to address safety concerns. 

To the best of my ability, I made sure to never collect data alone. Walking around the 

site, watching people and entering information into an iPad® is an unusual sight for 

local residents. It was helpful to have a research assistant present to answer any 

questions by community members to help make them feel at ease. I believe this helped 

minimize the observer effect, and at the same time protected me from unwanted or 

threatening attention.  

  I tried to always be conscious of how my own beliefs, culture and background 

could affect the research process as I collected, analyzed, and presented data. When 

assessing site quality, I was aware that my standards are Canadian and may differ from 

quality standards in Mexico. Fortunately, we had clearly defined operational definitions 

that had been used previously in Mexico to help with this. When quality ratings between 

a Mexican research assistant and I differed, we would discuss until agreement and I 

always made sure to hold the research assistant’s perspective in high esteem, as he or 

she was far more familiar with the context than I was. When preparing to present 

preliminary results in Mexico, I consulted community partners and research assistants 

and asked them to review my work to ensure it was culturally relevant. Being unfamiliar 

with the context, insights from community partners were invaluable for interpreting 

results. The conversations I had with community partners, academic colleagues 

(including those local to Mexico as well as others familiar with the context), and 
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community members served to deepen my understanding of the phenomenon under 

study. I have done my best to present an accurate picture of the story told through this 

project.    

1.2  General Overview of the Literature 

Declining physical activity levels among children, youth and adults are a growing 

concern in both high income and low-to-middle income countries (HIC and LMIC; 

Heroux et al., 2013). In Mexico, few people are achieving the recommended physical 

activity levels of 60 minutes of moderate-to-vigorous physical activity (MVPA) per day 

for children and youth aged 5-18, and 150 minutes of MVPA per week for adults 18 and 

older (WHO, 2017). Individual studies conducted in Mexico have shown that on 

average, children are not meeting these recommendations (Elizondo-Montemayor et al., 

2013; Hernández et al., 2013). Additional research has demonstrated that these 

physical inactivity levels increase further with age (Jáuregui et al., 2011). Varying 

physical activity levels have been reported for Mexican adults with Medina, Janssen, 

Campos, and Barquera (2013) reporting that 19.4% of Mexican adults were inactive in 

2012, and Hallal et al. (2012), reporting an even higher prevalence of inactivity (37.6%).  

Extensive research has highlighted the variety of health benefits associated with 

physical activity including physical, mental and emotional health benefits (Biddle & 

Asare, 2011; Biddle, Fox, & Boutcher, 2003; Craft & Landers, 1998; Fox, 1999; 

Helmrich, Ragland, Leung, & Paffenbarger Jr., 1991; Leon, Connett, Jacobs, & 

Rauramaa, 1987; Peluso & Andrade, 2005; Pretty, Peacock, Sellens, & Griffin, 2005; 

Taylor, Sallis, & Needle, 1985). Interventions to promote physical activity have mostly 

employed individualistic approaches, which typically present challenges pertaining to 
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adherence, sustainability and population reach (Dishman & Buckworth, 1996; Glanz, 

Rimer, & Viswanath, 2015; Sallis et al., 2006; Stokols, 1992). Some researchers have 

responded to these challenges by shifting the focus of intervention targets from 

intrapersonal determinants to broader levels of influence, such as to the environments 

in which individuals are situated (Perry, Saelens, & Thompson, 2011; Potwarka, 

Kaczynski, & Flack, 2008; Vaughan et al., 2013). Social ecological models have 

emphasized the potential of the built environment to either encourage or discourage 

physical activity behaviours (Vaughan et al., 2013). Examples of these environments 

include streets, parks, walking trails, schools and recreational facilities. Parks and other 

public open spaces have been receiving increased attention as a resource for physical 

activity as they typically offer a variety of opportunities, are available at little-to-no cost, 

can serve diverse populations, and have the capacity to reach a large proportion of the 

population, including those with limited alternative options for physical activity (Abildso, 

Zizzi, Selin, & Gordon, 2012; Godbey, Caldwell, Floyd, & Payne, 2005; Parra et al., 

2010; Rung, Mowen, Broyles, & Gustat, 2011).  

Existing research has demonstrated that access to parks, as well as park features 

and overall quality, are positively related to park visitation and increased physical 

activity involvement (e.g., Cohen et al., 2015; Kaczynski & Henderson, 2008; Rung et 

al., 2011). However, the vast majority of this research has been conducted in high-

income countries such as the United States, Canada, and Australia. Few studies have 

been done in Latin America, and only one known study has been conducted in Mexico 

(Soltero, Mama, Pacheco, & Lee, 2015). In recognizing that physical activity is 

influenced by the context in which it takes place, it is important to consider that the 
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results obtained from currently available research may not apply to LMIC contexts. 

Thus, a deeper understanding of how community sport and recreation spaces are 

associated with physical activity in these contexts is particularly valuable as people 

living in LMICs may not have the same access to resources as those living in more 

affluent situations (Godbey et al., 2005; Parra et al., 2010).  

1.3 Relevance 

In the Guadalajara Metropolitan area in Mexico (total population = 5M; over 60% 

aged 15-59 years; approximately 53.2% living in poverty), opportunities for sport and 

physical activity are provided to community members at no cost through community 

sport and recreation spaces. These spaces support the underlying philosophy of the 

Consejo Municipal del Deporte (COMUDE; Municipal Council of Sport), which is to 

engage individuals in sport and physical activity as a way to encourage healthy 

lifestyles. Given the benefits associated with physical activity in conjunction with 

evidence that physical activity spaces and resources can impact physical activity 

patterns, an investigation of the relationship between the quality of these community 

sport and recreation spaces and their physical activity and usage patterns is both 

relevant and timely for COMUDE. The COMUDE leadership has made community 

engagement a priority and as a result, has begun renovating these spaces. This 

presents a unique opportunity to conduct a natural experiment investigating the 

differences in physical activity patterns across renovated and non-renovated sites 

(Appendix A). Findings from this study have the potential to help optimize the design, 

maintenance and promotion of COMUDE sport and recreation spaces as a strategy to 

encourage and sustain physical activity involvement among community members.  
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1.4  Objectives & Hypotheses 

The two primary objectives of this study were to: 

1. Describe the relationship between the quality of the built environment of 

COMUDE sport and recreation spaces and users’ physical activity patterns.  

2. Compare user physical activity patterns between newly renovated and non-

renovated sites across the city. 

Understanding the nature of these relationships is critical to promoting healthy lifestyles 

within the Guadalajara community. Based on previous research regarding the possible 

effects of the built environment on user physical activity patterns and levels, the 

following hypotheses were tested: 

(1) Community sport and recreation spaces with high overall quality ratings, based 

on features, amenities and incivilities, will have more active people and more 

overall users than sites with low overall quality ratings. (objective 1) 

(2) Sites that have been recently renovated will have more active people and more 

overall users than sites that have not been renovated. (objective 2) 

1.5  Thesis Organization 

This thesis was written according to the guidelines for a manuscript-based thesis, 

outlined by the Queen’s University School of Kinesiology and Health Studies. Chapter 

two provides an overview of the relevant literature pertaining to the relationship between 

parks and physical activity involvement. The third chapter is the manuscript which 

analyzes the relationship between community sport and recreation space quality and 

physical activity patterns and compares these patterns across renovated and non-

renovated sites. The fourth chapter provides a summary and discussion of the key 
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findings, their significance, and implications for future research and practice. Additional 

details pertaining to the data collection protocol of this project have been included as 

appendices.  
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Chapter 2 

Literature Review 

 

2.1 Physical Activity  

Around the world, declining physical activity levels among children, youth and 

adults are a growing concern. These declines have been reported for both HICs and 

LMICs (Heroux et al., 2013). Recommendations for physical activity levels outlined by 

the World Health Organization (WHO) include 60 minutes of moderate-to-vigorous 

physical activity (MVPA) per day for children and youth aged 5-18, and 150 minutes of 

MVPA per week for adults 18 and older (WHO, 2017). Individual studies conducted in 

Mexico have shown that on average, children spend less than 60 minutes per day being 

physically active (Elizondo-Montemayor et al., 2013). One accelerometer study found 

that 88.5% of school-aged children were not meeting these WHO recommendations 

(Hernández et al., 2013). Additional research has demonstrated that these physical 

inactivity levels increase further with age (Jáuregui et al., 2011). Using national data 

from ENSANUT surveys (2006 and 2012), Medina, Janssen, Campos, and Barquera 

(2013) found that although only 19.4% of Mexican adults were categorized as inactive in 

2012, this proportion represents a 6% increase from 2006, with the potential to continue 

increasing. Moreover, Hallal et al. (2012), in their report on global physical activity 

levels, reported an even greater prevalence of inactivity among Mexican adults (37.7%). 

This discrepancy could reflect slight differences in age categories (20-69 years and 15+ 

years, respectively) as well as the use of different measurement tools. We can assume 

that rates are actually worse as these numbers are based on self-reported accounts, 
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which are known to overestimate physical activity (Prince et al., 2008; Rzewnicki, 

Vanden Auweele, & De Bourdeaudhuij, 2003; Sallis & Saelens, 2000; Shephard & 

Vuillemin, 2003).   

Research pertaining to the benefits of physical activity is plentiful. Outcomes 

across multiple domains such as physical, mental, and emotional health have been 

explored and show a positive relationship between physical activity involvement and 

health benefits, including the mitigation of health risks. For instance, physical activity 

has been linked to a reduction in the risk of chronic disease, injury or disability, the 

prevention and treatment of anxiety and depression, as well as increases in self-

concept and self-esteem, confidence, cognitive functioning and overall quality of life 

(Biddle & Asare, 2011; Biddle, Fox, & Boutcher, 2003; Craft & Landers, 1998; Fox, 

1999; Helmrich, Ragland, Leung, & Paffenbarger, 1991; Leon, Connett, Jacobs, & 

Rauramaa, 1987; Peluso & Andrade, 2005; Pretty, Peacock, Sellens, & Griffin, 2005; 

Taylor, Sallis & Needle, 1985). One of the most salient benefits of engaging in regular 

physical activity for the Mexican population is the reduced risk of developing 

cardiovascular disease and type 2 diabetes, the two main causes of death in Mexico 

(Galaviz et al., 2014; Lee et al., 2012; Romero-Martínez et al., 2013; Rtveladze et al., 

2014).  

2.2 Social Ecological Approaches  

There is no single theory or model that dominates the field of health promotion 

practice. However, the two most commonly used are the Social Cognitive Theory and 

the Transtheoretical Model (Stages of Change), along with others such as the Theory of 

Planned Behaviour and the Health Belief Model (Glanz et al., 2008). Although there 
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have been successful interventions based on these theories that strive to motivate, 

educate and/or support individuals in increasing their physical activity involvement, 

individual-level approaches are typically limited in their population reach and ability to 

sustain long-term behaviour change (Dishman & Buckworth, 1996; Glanz et al., 2008; 

Sallis et al., 2006; Stokols, 1992). There is a growing consensus that individualistic 

approaches are insufficient for increasing physical activity at the population level, and 

therefore, consideration for approaches that extend beyond the individual are warranted 

(McLeroy, Bibeau, Steckler, & Glanz, 1988; Sallis et al., 2006; Stokols, 1992, 1996). 

Environmental approaches are promising in their potential to reach large portions of 

society (Owen, Leslie, Salmon, & Fotheringham, 2000; Sallis, Bauman, & Pratt, 1998). 

Physical activity occurs in specific locations that hold unique physical (built or 

natural) and social features, and thus, physical activity has been described as “place-

based” (Sallis, 2009). Therefore, it is very fitting to seek to understand physical activity 

behaviour within the context that it occurs. This perspective is consistent with 

approaches that extend beyond intrapersonal and interpersonal factors of influence to 

consider broader levels, such as the environments in which people are situated (Perry, 

Saelens, & Thompson, 2011; Potwarka, Kaczynski, & Flack, 2008; Vaughan et al., 

2013).  

Brofenbrenner developed ecological systems theory as a way of conceptualizing 

different levels of influence over human behaviour (Brofenbrenner, 2009). His theory 

distinguishes between different settings that influence human behaviour (microsystem, 

mesosystem, exosystem, macrosystem). While these systems are known to interact 

with each other and influence behaviour to varying degrees, it is commonly understood 
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that the settings closest to the individual typically have the most direct influence on 

behaviour. This conceptualization has led to the use of social ecological models to 

understand health behaviour and health behaviour change (Brofenbrenner, 2009). 

Social ecological models build on Brofenbrenner’s work and propose that health-related 

behaviour patterns are guided by the interplay of personal and environmental factors 

(Green, Richard, & Potvin, 1996; McLeroy et al., 1988; Sallis, Owen, & Fisher, 2008; 

Stokols, 1996).  

Social ecological approaches have emphasized the potential of the built 

environment to either encourage or discourage physical activity behaviours (Vaughan et 

al., 2013). Examples of these environments specifically related to physical activity 

include streets, parks, walking trails, schools, and recreational facilities. Settings such 

as these have been widely recognized for their value and have been used to promote 

physical activity primarily in Australia and the United States (Cohen et al., 2015; 

Kaczynski & Henderson, 2007; Veitch, Ball, Crawford, Abbott, & Salmon, 2012) and in 

Latin American countries, such as Mexico, Columbia and Brazil (Montes et al., 2012; 

Parra et al., 2010; Sarmiento et al., 2010). Parks and open spaces in particular have 

been incorporated into physical activity promotion initiatives because they generally 

offer a variety of opportunities, are available at little-to-no cost, and can serve diverse 

populations (Abildso, Zizzi, Selin, & Gordon, 2012; Godbey, Caldwell, Floyd, & Payne, 

2005; Rung, Mowen, Broyles, & Gustat, 2011). Community spaces for physical activity 

are even more appealing when considering their ability to reach a large proportion of the 

population, including those who may have limited-to-no access to other resources 

(Godbey et al., 2005; Parra et al., 2010).  
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2.3 Built Environment and Physical Activity 

Over the past 15 years, the mounting body of research regarding the built 

environment has established the important role the environment plays in promoting 

active living and related health benefits (Ding & Gebel, 2012; McCormack & Shiell, 

2011; McGinn, Evenson, Herring, Huston, & Rodriguez, 2007; Owen et al., 2000). 

Settings in which individuals work, live and play influence human behaviour and have 

the potential to encourage or discourage physical activity engagement (McLeroy et al., 

1988; Sallis et al., 2006). The built environment is multidimensional and includes 

aspects such as land distribution and neighbourhood design (e.g., land-use mix, 

neighbourhood density, available facilities), transportation networks (i.e., public transit 

services and street connectivity) and aesthetic quality (Handy, Boarnet, Ewing, & 

Killingsworth, 2002; McCormack & Shiell, 2011). Collectively, these aspects affect 

opportunities for both utilitarian and leisure-time physical activity (LTPA; Handy et al., 

2002).  

Numerous studies have been conducted to investigate associations between 

these aspects of the environment and physical activity, much of which have focused on 

adult populations and utilitarian walking behaviour (e.g., Davison & Lawson, 2006; 

Forsyth, Michael Oakes, Lee, & Schmitz, 2009; Gomez et al., 2010; Hino, Reis, 

Sarmiento, Parra, & Brownson, 2011). Recognizing this gap in the literature, Davison 

and Lawson (2006) conducted a review that included 33 quantitative studies that 

assessed associations between physical activity in children and their physical 

environment, which includes the built environment as well as related aspects such as 

perceived safety and weather conditions. They found that overall, there was a positive 
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association between access to facilities, schools, and public transportation, as well as 

presence of sidewalks and controlled intersections, and children’s physical activity 

(Davison & Lawson, 2006). Additionally, transport infrastructure and neighbourhood 

conditions, such as crime, were negatively associated with children’s physical activity. 

These findings are consistent with studies conducted in adult populations (Foster & 

Giles-Corti, 2008; Kaczynski, Potwarka, & Saelens, 2008; G. McCormack et al., 2004; 

Reed & Ainsworth, 2007). Taken together, these results are suggestive of the value of 

the built environment for physical activity across diverse age groups.  

Although associations between the physical environment and physical activity in 

general appear to be quite robust, caution should be used when interpreting the 

relationship between specific environmental features and physical activity in different 

age groups. For example, physical activity type varies across studies and walking is 

often the physical activity considered, especially in adults. Physical activity in children, 

on the other hand is typically more heavily influenced by factors such as spending time 

in structured settings (e.g., school, day care), having considerably more time for 

recreation, preference for engaging in spontaneous play, and expectations to conform 

to restrictions set by adults (i.e., laws or family rules; Brustad, 1996; Fields, Smith, 

Bass, & Lugaila, 2001; Hofferth & Sandberg, 2001; Welk, Corbin, & Dale, 2000). As a 

result, appropriate environmental aspects that can influence physical activity may differ 

across age groups. In addition, when examining the research evidence, it is important to 

consider the design of studies seeking to understand how physical activity is related to 

the built environment. For instance, cross-sectional designs have raised concerns about 

identifying the direction of the environment-physical activity relationship. Evidence 
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suggests that active people may show preferences for activity supportive 

neighbourhoods (Lee, Ewing, & Sesso, 2009; Saelens & Handy, 2008), warranting 

caution in concluding that the environment is ‘causing’ physical activity behaviour.  

Nevertheless, the consensus remains that while the built environment alone may not be 

the answer to low rates of physical activity in the population, it can play a very important 

role in the promotion of active living and its associated benefits (Forsyth et al., 2009; 

McGinn et al., 2007; Owen et al., 2000).     

 In addition to study design, it is critical to consider the specific environment, 

activity type and population group when examining the relationship between the 

environment and physical activity. For instance, studies show that certain environments 

appear to be more effective in influencing physical activity than others (Jackson, 2003; 

Sallis, King, Sirard & Albright, 2007). Recent investigations have examined the impact 

of different types of environments (e.g., streets, health and fitness clubs, parks and 

homes) on physical activity. Socioeconomic status, age and gender may also influence 

physical activity patterns across diverse environments. Floyd, Spengler, Maddock, 

Gobster, and Suau (2008) found higher rates of walking among children, males, and 

those living in a lower income neighbourhood. These findings were supported by 

Forsyth et al., (2009) who reported that leisure walking is more common among men 

and that people without cars typically walk more for transportation. Results should be 

interpreted with caution as being without a car could reflect a lower income level, but 

could also reflect a lifestyle choice related to neighbourhood design (i.e., easy access to 

workplaces, grocery stores, schools, etc.). Reasons for engaging in physical activity 

also matter in studies pertaining to the built environment and physical activity. For 
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instance, physical activity as a means of necessary transportation (utilitarian) needs to 

be considered separately from leisure time physical activity (LTPA). To understand 

utilitarian physical activity, it might be more beneficial to look at sidewalks and street 

connectivity, whereas settings like homes, health clubs, and parks might be more 

relevant to LTPA. If the outcome variable is overall physical activity, rather than a single 

activity type, study settings will need to be more encompassing. Essentially, the type of 

physical activity of interest will be influenced differentially by the built environment 

setting chosen for investigation. When exploring LTPA, public parks are an important 

setting as they often provide a variety of features and resources to support physical 

activity, are available at little-to-no cost, and are open to the public throughout the day 

(Abildso et al., 2012; Rung et al., 2011).  

2.3.1 Parks  

 Parks have been studied as a resource for health, not only for their potential as a 

physical activity setting, but for the added value that the outdoor setting of a park can 

offer.  Previous studies have demonstrated that green space independently affects 

health and health behaviour (e.g., Humpel, Owen, & Leslie, 2002; Kaczynski & 

Henderson, 2007; Ward Thompson et al., 2012). Greater psychological and 

physiological benefits, such as mental and physical restoration and decreases in blood 

pressure, likelihood of obesity, and stress levels have been found in persons engaging 

in physical activity in outdoor settings as compared to those being physically active in 

non-natural settings (Hartig, Mang, & Evans, 1991; Nielsen & Hansen, 2007; Pretty et 

al., 2005; Van Den Berg, Hartig, & Staats, 2007). One study conducted in England even 

found lower associations between all-cause mortality and circulatory disease mortality 
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and income deprivation for people living in greener areas (Mitchell & Popham, 2008). 

Moreover, it has been found that regardless of nationality or culture, people prefer 

natural environments over urban ones (Brierley Newell, 1997; Herzog, Herbert, Kaplan, 

& Crooks, 2000), and prefer to be near natural environments regardless of whether or 

not they actually access these spaces (Cordell, Tarrant, & Bergstrom, 1998; Kaplan & 

Kaplan, 1996).  

Research has shown that higher levels of physical activity are related to the 

availability, proximity, accessibility, perceived safety, aesthetics and quality of physical 

activity resources (Cohen et al., 2015; Potwarka et al., 2008; Soltero, Mama, Pacheco, 

& Lee, 2015; Vaughan et al., 2013; Veitch et al., 2014) . The literature surrounding user 

characteristics and physical activity patterns in parks is fairly consistent. Typically, there 

is a greater proportion of males found in parks than females (Banda et al., 2014; Cohen 

et al., 2015; Soltero et al., 2015), with males exhibiting greater levels of physical activity 

than females (Chung-Do et al., 2011; Kaczynski, Wilhelm Stanis, Hastmann, & Besenyi, 

2011; McKenzie, Cohen, Sehgal, Williamson, & Golinelli, 2006). While many studies 

have reported higher park use by adults compared to children (e.g. Banda et al., 2014; 

Cohen et al., 2015; Soltero et al., 2015), others have indicated that children are more 

frequent users of parks (e.g. Floyd et al., 2008; Whiting, Larson, & Green, 2012). In 

studies in which seniors are considered separately from younger adults, they have been 

found to be underrepresented in parks (Child et al., 2014; Cohen et al., 2015; Hino et 

al., 2011).  

Park usage according to the time of day and day of the week are rarely reported 

in the literature. In a study by Cohen et al. (2015) that did examine timing and park use, 
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the authors reported increased park use on weekends, and decreased use during 

morning time. Whiting et al. (2012) reported similar results, noting that there were 

significant differences in park usage during different periods of the day, with the greatest 

number of users visiting parks in the afternoon (3pm-6pm).  

The vast majority of studies have found that between 40-70% of users are 

engaged in sedentary activity while using parks (Child et al., 2014; Chung-Do et al., 

2011; Cohen et al., 2015; Floyd et al., 2008; McKenzie et al., 2006). It is important to be 

mindful that although people may be engaging in sedentary behaviour during their park 

visits and not benefitting from physical activity participation, they may be reaping other 

health benefits such as restoration and social interaction. For example, parks can 

provide users with opportunities for relaxation and rejuvenation, which can reduce 

stress, and in some cases, aggression, leading to improved mental health (Annerstedt 

et al., 2012; Grahn & Stigsdotter, 2003; Krenichyn, 2006; Kuo, Bacaicoa, & Sullivan, 

1998; Nielsen & Hansen, 2007; Ward Thompson et al., 2012). Park users can also 

benefit from increased opportunities to meet and interact with their neighbours 

(Konijnendijk, Annerstedt, Nielsen, & Maruthaveeran, 2013). It has been suggested that 

parks foster social cohesion through cooperation and interaction (Beckley, 1995; Coley, 

Sullivan, & Kuo, 1997; Kuo et al., 1998; Maas, van Dillen, Verheij, & Groenewegen, 

2009; Parr, 2007; Van Herzele & Wiedemann, 2003). Although some evidence exists to 

support this claim, limited research has been conducted on this topic. The same is true 

regarding the connection between parks and economic benefits via ecotourism and 

property value increases. Research has proposed that by increasing the attractiveness 

of parks, cities can promote tourism and thus, benefit economically (Chiesura, 2004; 
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Majumdar, Deng, Zhang, & Pierskalla, 2011; Wong & Domroes, 2004). There is also 

some evidence to support increases in property value based on neighbourhood parks 

(Crompton, 2001; Konijnendijk et al., 2013; Luttik, 2000). Additionally, parks can provide 

environmental benefits through the presence of trees and greenery which can purify the 

air and water, and thereby alleviate costs associated with pollution reduction and 

prevention (Chiesura, 2004; Nowak, Crane, & Stevens, 2006; Su, Jerrett, de Nazelle, & 

Wolch, 2011; Yang, McBride, Zhou, & Sun, 2005).  Again, given the dearth of evidence, 

further research should be conducted to affirm these claims. Nevertheless, parks should 

be recognized not only for their benefits pertaining to physical health, but for the wide 

range of other potential benefits that they offer as well. Researchers should continue to 

investigate additional benefits of parks, including understudied topics such as social 

cohesion and economic benefits, in an effort to illustrate how parks can be designed as 

holistic, healthy spaces.  

Recently, the value of conducting natural experiments on parks and their array of 

associated benefits for disadvantaged populations has been recognized (Pearce & 

Maddison, 2011). It is important to study these relationships specifically in 

disadvantaged populations (e.g. LMIC contexts) because community spaces may be 

the only physical activity resources available to these groups (Godbey et al., 2005). 

Thus, community physical activity spaces may be one of the most influential 

contributors to physical activity involvement among these populations.  

 Previous research from HICs has demonstrated mixed results when considering 

the impact of access and proximity of parks on usage and physical activity levels. Some 

studies have found associations between proximity to parks and physical activity (e.g., 
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Chad et al., 2005) while others have not (e.g., Kaczynski et al. (2008). In their study, 

Koohsari, Kaczynski, Giles-Corti, and Karakiewicz (2013) concluded that there was no 

relationship between park proximity and physical activity. This study is particularly 

interesting as it also found that the number of users engaged in walking to get to the 

park was positively related to increased distance to the park and decreased availability 

of other park options within a 1km radius of their starting point. Thus, although it might 

seem counterintuitive, having parks nearby can reduce physical activity because less 

walking is required to reach the park. The authors further suggest that when nearby 

parks are not well-maintained, are small, or contain few interesting features, people may 

be less aware of them or simply less interested in visiting (Koohsari et al., 2013). It 

would be interesting to investigate the cut-off point at which this relationship no longer 

exists. Researchers and urban planners may want to investigate the “sweet spot” in 

which neighbourhood residents are engaged in maximum active transport to the parks, 

without there being too much cost (i.e., time and effort) to deter their visit. As stated 

above, findings related to the relationship between park proximity and physical activity 

have been mixed. While it may be worth including measures of proximity as potential 

predictors in future studies, it is clear that other factors are at play and may have greater 

impact on physical activity engagement. Ultimately, although having these environments 

available and nearby may be necessary, the mere presence of physical activity 

resources may not be sufficient for increasing physical activity involvement (Veitch et 

al., 2014).   

Similar inconsistencies in findings also exist when considering park access as it 

pertains to socio-economic status. Studies from the USA and the UK report decreased 



 

 26 

access to parks and other physical activity resources in neighbourhoods with low socio-

economic status (Estabrooks, Lee, & Gyurcsik, 2003; McIntyre & Ellaway, 2000; 

Vaughan et al., 2013) whereas research from Australia found increased access to parks 

and other physical activity resources in neighbourhoods with low socio-economic status 

(Giles-Corti & Donovan, 2002). Future research in Mexico should examine the 

relationship between socio-economic status and the use of outdoor physical activity 

spaces.  

Given the uncertainty surrounding the relationship between park access and 

physical activity, there has been a call for studies examining the types of park features 

and amenities that can lead to increased physical activity (e.g., Cohen et al., 2006), as 

well as the impact of park quality, measured both subjectively and objectively, on park 

usage and physical activity levels (e.g., Floyd, Spengler, Maddock, Gobster, & Suau, 

2008; Lee, Cubbin, & Winkleby, 2007). Several studies have begun to investigate these 

relationships. For instance, Potwarka et al., (2008) indicated that park facilities and 

amenities were more important than living in proximity to a park. Cohen et al. (2015) 

conducted a study with similar findings; the authors found dramatic increases in park 

use, particularly among children and adults, following park renovations and observed 

that people were travelling further to reach more attractive and better equipped parks. 

These two studies support previous research emphasizing the role of park size and park 

attractiveness when determining physical activity outcomes (Giles-Corti et al., 2005). 

Efforts to address park quality and attractiveness through renovations can be 

quite costly and time consuming. Similar to Cohen et al. (2015), a natural study 

conducted in Australia found that improving park quality led to significant increases in 
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the number of overall park users, as well as in the number of users engaged in MVPA 

(Veitch et al., 2012). By contrast, Bohn-Goldbaum et al., (2013) found no difference in 

playground use or MVPA levels among children following site renovations and Cohen, 

Marsh, Williamson, Golinelli, and  McKenzie (2012) found no significant increases in 

usage when exploring the impact of installing exercise equipment in 12 parks in the 

USA. Unfortunately, conducting research involving substantial modifications to the built 

environment is both challenging and costly and therefore, only a few studies have been 

conducted to shed light on this topic (Veitch et al., 2014). The dearth of evidence that 

results from these challenges highlights the importance of conducting natural, 

opportunistic experiments in an attempt to better understand the impact of renovations 

on park use.  

The examination of diverse features located within parks, such as playgrounds, 

soccer fields, pools and running paths, has shown these features to be related to 

physical activity involvement among park users. For example, a study conducted by 

Kaczynski et al. (2008) found that there was a higher likelihood of parks being used for 

physical activity when they contained more features; they also found that park features 

were more important than amenities (e.g., bathrooms, drinking fountains, picnic tables), 

and that park trails were most strongly related to physical activity engagement. In a 

study examining the role of park conditions on park use and physical activity levels, 

Rung et al. (2011) found that the number of users and energy expenditure at parks were 

positively associated with the presence and condition of features. When investigating 

the impact of specific park features, they found that there were more people observed 

on basketball courts and sports fields, however, physical activity levels were greatest on 
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basketball courts and playgrounds. This demonstrates that the number of people within 

an area may be related to the amount of physical activity taking place, but not 

necessarily. Supporting features (i.e., amenities) were also considered in this study and 

results indicated that the probability of park users being present in the area was 

significantly greater when shelter, drinking fountains, and benches were available. The 

number of park users was significantly higher in areas where drinking fountains were 

available. These findings suggest that not all amenities have equal influence over park 

usage patterns, as many were not significantly related to use or number of users (e.g., 

restrooms, bike racks, picnic tables; Rung et al., 2011).   

 Further caution in interpreting the above findings is warranted because most of 

the research is founded on at least one form of self-report data, with the exception of 

the study conducted by Rung et al. (2011), which used systematic observation. Self-

reported data are not optimal for this type of research as it relies on participant recall, 

which is particularly problematic among children, and is limited to assessing individual 

level physical activity, as opposed to group level physical activity. Observation based 

data, on the other hand, is able to simultaneously provide information on physical 

activity and the context in which it occurs; a particularly useful approach when 

considering how the environment influences physical activity behaviour (McKenzie, 

2010; McKenzie & van der Mars, 2015). Further understanding of the relationship 

between the attributes of specific physical activity resources and physical activity 

involvement in the population will provide insights about how to best promote physical 

activity at the population level in different contexts.  
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 While these studies demonstrate increased research attention on park features 

and quality of physical activity resources, it is important to note that these results are 

derived from HICs such as the United States, Canada, and Australia. Cultural 

differences in factors such as modes of transportation, amount of leisure time, social 

norms and socioeconomic status could render these results inapplicable to the Mexican 

context. An examination of the relationships between community physical activity 

spaces and physical activity involvement is needed in Mexico in order to extend findings 

to this context.  

2.4 Mexican Context 

The importance of investigating the relationship between parks and physical 

activity involvement within the Mexican context can be emphasized by appreciating the 

cultural, economic, political, and structural characteristics of the country and its peoples. 

In 2014, 53.2% of the Mexican population was living below national poverty standards 

(The World Bank, 2014). Additionally, 79.5% of the population was reported to live in 

urban centres where most dwellings do not include a green space (The World Bank, 

2016). The Guadalajara metropolitan area in Mexico (Guadalajara, Zapopan, Tonalá, 

Tlaquepaque, El Salto and Tlajomulco de Zúñiga) has a population of approximately 5 

million people (52% male and over 60% between 15 and 59 years old; World Population 

Review, 2017). This is the second most densely populated area in the country, and as 

the capital of the state of Jalisco, municipal level decisions are heavily influenced by 

state level politics. Education levels are low, with Mexico being ranked second among 

other OECD countries according to the percentage of 25-64 year olds who have not 

obtained at least upper secondary level education (63%; OECD average 24%). Thus, 
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the Mexican context can be characterized as one that is still developing economically 

and is also heavily influenced by politics and urbanization.  

 In order to describe culture, a shared set of values must be explored (Diaz-

Loving & Draguns, 1999). In Mexico, interpersonal relationships are heavily influenced 

by gender roles and social hierarchy (Diaz-Loving & Draguns, 1999). The influence of 

gender on social behaviour varies across the life cycle. In Mexico, as is the case in 

many nations across the world, women typically assume greater responsibility for 

household work and child rearing, whereas men are more likely to work outside of the 

home. With approximately 37% of Mexican women employed or seeking employment, 

compared to 79% of men, the role of gender in influencing norms in Mexico is evident 

(Katz & Correia, 2001). Additionally, Mexican culture values collectivism over 

individualism, which results in emphasizing identity through the character of the 

collective group (Diaz-Loving & Draguns, 1999). As cultural norms play a large role in 

shaping values and behaviour, they may contribute to physical activity patterns (e.g., 

physical activity participation by gender and/or cultural preferences for different 

activities), which Sallis (2009) describes as place-based and context specific. It is 

important to recognize that recent scholarly work that pertains to these cultural norms 

can be difficult to come by in English language literature searches and the authors’ 

perceptions may reflect their personal interpretation of cultural norms, as well as the era 

in which these books were written. Regardless, contextual differences between HICs 

and LMICs such as Mexico are evident, which supports the importance of studying a 

phenomenon, such as physical activity patterns, within the specific context in which it 

occurs.  



 

 31 

2.5 Physical Activity Resources in Mexico 

  To date, there has only been one published study exploring physical activity 

resource characteristics and the use of these resources in Mexico (Soltero et al., 2015). 

This study was conducted in Puerto Vallarta, Mexico and investigated the relationship 

between physical activity resource use and features (e.g. playgrounds, soccer fields, 

basketball courts), amenities (e.g. benches, lighting, sidewalks), and incivilities (e.g. 

graffiti, vandalism, garbage). Soltero et al. (2015) found that although physical activity 

resources were widely accessible, they contained few features and amenities and high 

levels of incivilities. In this study, park users were primarily males (60.5%) and adults 

(59.2%). Children were the next most common age group observed (28.4%), followed 

by teens (12.4%; Soltero et al., 2015). Soltero et al. (2015) also found that there was a 

positive relationship between the total number of users and the quality of amenities, 

however, this was not the case for features or incivilities. Additionally, the number of 

amenities was associated with the number of adult users. No other associations were 

found between the age categories and the number of features, amenities, or incivilities. 

Lastly, no differences in physical activity resource characteristics or usage was found 

according to the poverty index for those living within the buffer limits for this study (800 

meters).  This study recommends that research be conducted in other Mexican cities in 

order to validate these findings and further develop our understanding of the 

relationship between physical activity resource characteristics and usage patterns in 

Mexico.  

 Given the lack of evidence surrounding the role of park quality in LMIC contexts 

and their relationship to physical activity coupled with decreasing rates of physical 
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activity in the Mexican population, an investigation of the relationship between physical 

activity levels and park use in Guadalajara, Mexico, is warranted. Specifically, the 

primary objective of this project is to describe the relationship between the outdoor 

physical activity/park spaces and users’ physical activity patterns. 
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Abstract 

Background: Research shows that park quality, available amenities, and facilities are 

strongly associated with physical activity. However, the majority of the research 

evidence comes from studies conducted in high income countries. The main objective of 

the current study was to explore relationships between the quality of community sport 

and recreation spaces and their physical activity patterns in a low-to-middle income 

country (LMIC). A secondary objective was to compare these patterns between 

renovated and non-renovated sites. Methods: Data were collected from community 

sport and recreation spaces (n=10) throughout Guadalajara, Mexico. Direct observation 

measures were used to assess site quality (PARA) and collect information on user 

characteristics and physical activity levels (SOPARC). Pearson’s correlations and 

Mann-Whitney U tests were used in analyses. Results: Users were primarily male 

(66.6%), adult (48.4%), and sedentary (51.7%). There was a strong, significant 

relationship between the quality of sport and recreation spaces and all site users 

(𝑟𝑝𝑎𝑟𝑡𝑖𝑎𝑙 =  .775, 𝑝 <  .05), as well as active users (𝑟𝑝𝑎𝑟𝑡𝑖𝑎𝑙 =  .826, 𝑝 <  .01). No 

significant differences in group medians were detected among all site users or active 

users when renovated and non-renovated sites were compared.  Conclusions: 

Findings suggest that the quality of community sport and recreation spaces is related to 

physical activity behaviour. Additionally, there may be a threshold level of quality 

needed to attract users beyond which additional improvements in quality do not 

translate into a higher number of users. These results have the potential to optimize the 

design, maintenance and promotion of COMUDE (Municipal Council of Sport) sport and 

recreation spaces.  
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3.1 Background 

 Declining physical activity levels among children, youth and adults have become 

a growing concern in both HICs and LMICs (Heroux et al., 2013). Studies conducted in 

Mexico show that children are typically not meeting the WHO recommendations of 60 

minutes of physical activity per day (Elizondo-Montemayor et al., 2013). One 

accelerometer study found that 88.5% of school-aged children were not meeting these 

WHO recommendations (Hernández et al., 2013). There is further evidence to suggest 

that physical activity levels continue to decline with age (Jáuregui et al., 2011). Medina, 

Janssen, Campos, and Barquera (2013) found that the proportion of inactive adults in 

Mexico has grown since 2006. Although they report this proportion to be only 19.4%, 

others have seen an even greater prevalence (37.7%; Hallal et al., 2012). As these 

numbers are based on self-reports, which are known to overestimate physical activity, 

we can assume that rates are actually worse (Rzewnicki, Vanden Auweele, & De 

Bourdeaudhuij, 2003; Sallis & Saelens, 2000; Schaller, Rudolf, Dejonghe, Grieben, & 

Froboese, 2016).  

 Extensive research has highlighted the variety of health benefits associated with 

physical activity including physical, mental and emotional health benefits (Biddle & 

Asare, 2011; Biddle, Fox, & Boutcher, 2003; Craft & Landers, 1998; Fox, 1999; 

Helmrich, Ragland, Leung, & Paffenbarger Jr., 1991; Leon, Connett, Jacobs, & 

Rauramaa, 1987; Peluso & Andrade, 2005; Pretty, Peacock, Sellens, & Griffin, 2005; 

Taylor, Sallis, & Needle, 1985). One of the most salient benefits of engaging in regular 

physical activity for the Mexican population is the reduced risk of developing 

cardiovascular disease and type two diabetes, the two main causes of death in Mexico 
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(Galaviz et al., 2016; Lee et al., 2012; Romero-Martínez et al., 2013; Rtveladze et al., 

2014). Many previous interventions have employed individualistic approaches to 

promote physical activity, which often pose challenges pertaining to adherence, 

sustainability and population reach (Dishman & Buckworth, 1996; Glanz, Rimer, & 

Viswanath, 2015; Sallis et al., 2006; Stokols, 1992). Some researchers have responded 

to these challenges by shifting the focus from intrapersonal and interpersonal factors to 

broader levels of influence, such as the environments in which people are situated 

(Perry, Saelens, & Thompson, 2011; Potwarka, Kaczynski, & Flack, 2008; Vaughan et 

al., 2013). This shift reflects an understanding that physical activity occurs in specific 

locations that hold unique physical (built or natural) and social features, and thus, 

physical activity has been described as “place-based” (Sallis, 2009).  

Social ecological models have emphasized the potential of the built environment 

to either encourage or discourage physical activity behaviours (Vaughan et al., 2013). 

Examples of the built environment include streets, parks, walking trails, schools and 

recreational facilities. These types of settings have been widely recognized for their 

value in promoting physical activity primarily in Australia and the United States (Cohen 

et al., 2015; Kaczynski & Henderson, 2007; Veitch, Ball, Crawford, Abbott, & Salmon, 

2012), and have begun to receive attention in Latin American countries such as Mexico, 

Columbia and Brazil. Parks and other public open spaces appear promising as they 

typically offer a variety of opportunities for physical activity, are available to users at 

little-to-no cost, can serve diverse populations, and have the capacity to reach a large 

proportion of the population, including those with limited alternative options for physical 
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activity (Godbey, Caldwell, Floyd, & Payne, 2005; Parra et al., 2010; Rung, Mowen, 

Broyles, & Gustat, 2011).  

 Existing research has suggested that higher physical activity levels are related to 

the features and quality of parks and physical activity spaces (Cohen et al., 2015; Rung 

et al., 2011; Soltero, Mama, Pacheco, & Lee, 2015; Vaughan et al., 2013; Veitch et al., 

2014), which may be more important than proximity (Kaczynski, Potwarka, & Saelens, 

2008; Potwarka et al., 2008). Some studies have looked at the impact of park 

renovations, and have reported mixed findings related to changes in physical activity 

patterns (Bohn-Goldbaum et al., 2013; Cohen et al., 2015; Cohen, Marsh, Williamson, 

Golinelli, & McKenzie, 2012; Veitch et al., 2012). The literature surrounding user 

characteristics and physical activity patterns in parks is fairly consistent. Typically, there 

is a greater proportion of males and adults, and the vast majority of studies have found 

that 40-70% of all users are engaged in sedentary activity (Banda et al., 2014; Cohen et 

al., 2015; McKenzie, Cohen, Sehgal, Williamson, & Golinelli, 2006; Soltero et al., 2015). 

However, the bulk of this research has been conducted in high-income countries such 

as the United States and Australia (e.g.,Cohen et al., 2012; Kaczynski et al., 2008; 

McKenzie et al., 2006; Veitch et al., 2014). Thus, the results may not be applicable to 

places such as Latin America, where only a few studies have been conducted (e.g., 

Montes et al., 2012; Parra et al., 2010; Soltero et al., 2015). Since physical activity has 

been described as “place based”, meaning that it occurs in specific locations that hold 

unique physical (built or natural) and social characteristics (Sallis et al., 2009), it is 

important to extend the available research to include low-to-middle income countries 

(LMICs), such as Mexico. Given the benefits of physical activity, in conjunction with 
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evidence that physical activity spaces and resources can impact physical activity, a 

deeper understanding of the relationship between the built environment and physical 

activity behaviour in these contexts in needed. To date, there is only one known study 

that attempts to address these relationships within the Mexican context (Soltero et al., 

2015). Soltero et al. (2015) found that the quality of community sport and recreation 

spaces was associated with usage patterns, and more specifically, the quality of site 

amenities. The main objective of the present study was to determine if there is an 

association between the quality of community sport and recreation spaces and their 

physical activity patterns in Guadalajara, Mexico. Additionally, we conducted a natural 

experiment to investigate whether or not there were any significant differences in these 

patterns between renovated and non-renovated sites.  

3.2 Methods 

3.2.1 Research Setting 

 The importance of investigating the relationship between community sport and 

recreation spaces and physical activity involvement within the Mexican context can be 

emphasized by appreciating the cultural, economic, political and structural 

characteristics of the country and its peoples. Social behaviour is the product of different 

values, worldviews, and experiences and in Mexico, interpersonal relationships are 

heavily influenced by gender roles and social hierarchy (Diaz-Loving & Draguns, 1999). 

In the Guadalajara Metropolitan area in Mexico (total population = 5M; 52% male; over 

60% aged 15-59; approximately 53.2% living in poverty), community sport and 

recreation spaces are available at no cost through the Municipal Council of Sport 

(Consejo de Municipal del Deporte; aka COMUDE). As the capital of the state of 
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Jalisco, many municipal level decisions are influenced by state level politics. Thus, 

initiatives and future directions for COMUDE not only reflect available funding 

opportunities, but also the priorities of state government. In order to accurately 

represent patterns of community sport and recreation space use in varying contexts, 

such factors should be considered when interpreting data. 

3.2.2 Research Approach and Design 

This project was conducted in partnership with COMUDE, the Municipal Council 

of Sport in Guadalajara, Mexico. We adhered to the principles of a community-based 

participatory research approach (CPBR) from the beginning, when the community 

partners identified the research topic as useful and important to them (Minkler & 

Wallerstein, 2003). All final decisions about the research protocol belonged to the 

collaborative (i.e., researchers and community partners) to ensure a balance between 

cultural relevance and scientific rigour (Bogart & Uyeda, 2009; Cargo & Mercer, 2008).  

           This project was a multi-site, cross-sectional study. The primary outcomes of 

interest were the observed physical activity and usage patterns within COMUDE sport 

and recreation spaces, including overall usage and physical activity levels as they relate 

to the built environment. COMUDE offers open access to 79 community sport and 

recreation spaces throughout the city. Natural observations took place at 10 of these 

sites between September and November of 2017. Permission to observe activity at 

these sites was granted by the Municipal Council of Sport (COMUDE) in Guadalajara, 

via an existing partnership with local researchers. Ethical clearance was granted by the 

General Research Ethics Board at Queen’s University (Appendix B). 
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Figure 1. General map of 79 COMUDE sport and recreation spaces available within 10 poligonos in 
Guadalajara, Mexico.  
 

3.2.3 Site Selection 

 The 79 community sport and recreation spaces offered by COMUDE are 

organized into 10 different “poligonos”, or areas, within the city (Figure 1). Poligono 

groups are based on geographical location and neighbourhood zones. 

In keeping with CBPR principles, site selection was informed by COMUDE 

research team members who used typical-case, purposive sampling (Guest, Namey, & 

Mitchell, 2013) whereby COMUDE partners selected community sport and recreation 

spaces with typical features (e.g., soccer field, playground, basketball court). In order to 

address the aim of exploring potential differences between renovated and non-

renovated sites, five sites were selected for each group and matched based on size, 
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location, and specific features (e.g., if a renovated site in one neighbourhood had a 

swimming pool, a non-renovated site in the same neighbourhood with a swimming pool 

was also included; Table 1). A total of 10 COMUDE sport and recreation spaces in 

Guadalajara, Mexico, were sampled. This sample size was chosen based on feasibility 

and time constraints within the research period, as well as limits on the number of 

available sites that could be adequately matched. 

Table 1 
 
Summary to outline site matching of COMUDE sport and recreation spaces during sampling.  
 
Renovation status Site 

Identification 
number 

Poligono 
(see Figure 1) 

Site size  
(Acres) 

# of different types of 
features 

Renovated 13 2 1.36 7 
Non-renovated 4 2 5.41 7 
Renovated 34 4 1.17 4 
Non-renovated 19 4 3.16 5 
Renovated 20 10 1.74 5 
Non-renovated 15 9 2.42 5 
Renovated 35 8 2.41 9 
Non-renovated 65 8 0.65 4 
Renovated 6 1 25.45 15 
Non-renovated 69 10 34.84 10 

 

3.2.4 Measures and Procedures 

3.2.4.1 The Built Environment. The Physical Activity Resource Assessment 

(PARA; Appendix C) provides a brief, reliable, and objective measure of built 

environment characteristics of physical activity resources that may influence physical 

activity (Lee, Booth, Reese-Smith, Regan, & Howard, 2005). It is a direct observation 

assessment tool that describes the type, features, amenities, quality and incivilities of 

diverse physical activity resources typically contained within community sport and 

recreation settings. It should be noted that the term “incivilities” has been taken directly 

from the PARA tool and is not necessarily a preferred term by the research team. The 
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PARA reports on the presence and quality of 25 different features and amenities and 12 

incivilities. The PARA has shown good interrater reliability (rs > .77) and has previously 

been used in Mexico after being translated and back translated to Spanish by a team of 

native speakers (Lee et al., 2005; Soltero et al., 2015).  

Features (e.g. swimming pools, soccer fields, basketball courts), amenities (e.g. 

lighting, picnic tables, sidewalks) and incivilities (e.g. broken glass, graffiti, trash) are 

assigned a quality ranking using a four-point scale (0 = not present; 1 = poor; 2 = 

mediocre; 3 = good). The PARA protocol includes operational definitions with picture 

aids for ranking each item, as well as instructions on how to define site boundaries. In 

collaboration with community partners, nine culturally relevant items were added to the 

list of features. Operational definitions for these items were created by team members 

prior to beginning data collection and added to the PARA protocol. The PARA yields 

four variables related to the quality of the physical activity space: feature quality score, 

amenity quality score, incivility score and overall quality score. Individual feature, 

amenity and incivility scores are calculated by summing the rankings (0= not present, 

1=poor, 2=mediocre, 3=good) for each item in the relevant category. The overall quality 

of a site is represented by a single Quality of Physical Activity Resource (QPAR) score, 

which combines assessments for site features, amenities and incivilities. The QPAR 

was developed by Lee, Mama, Adamus-Leach, and Soltero (2015) and is calculated 

using the following formula: sum of features rankings + sum of amenities rankings – 

sum of incivilities rankings.   

For the present study, I reviewed the protocol for conducting the PARA 

assessment and consulted with Dr. Rebecca E. Lee, developer of the PARA tool, to 
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verify my understanding of the procedures. To further ensure reliability, Dr. Lee, 

observed and critiqued my ability to collect data using the PARA instrument during field 

testing in Mexico. I reviewed these same procedures with a research assistant from the 

University of Guadalajara. Together, we practiced conducting the PARA at different 

locations before collecting data. All PARA assessments included in this study were 

conducted by both observers. Weighted kappa (𝑘𝑤) were estimated based on one site 

assessment during training, as well as assessments from the first four sites from the 

study sample to ascertain inter-rater agreement between the two observers regarding 

the quality of features, amenities and incivilities. There was statistically significant 

agreement between the two observers, 𝑘𝑤 =  .881, 95% 𝐶𝐼 [. 818, .944], 𝑝 <  .000. The 

strength of agreement was classified as very good (Landis & Koch, 1977). PARA 

assessments were conducted only once for each site and all user characteristic and 

physical activity level data were collected within 10 days of completing the PARA. Two 

sites were assessed per day, yielding a total of five days dedicated to the PARA.   

3.2.4.2 User Characteristics and Physical Activity Levels. The System for 

Observing Play and Recreation in Communities (SOPARC; Appendix D) is a systematic 

observation tool that simultaneously collects information on the conditions of an area 

within a physical activity space called a ‘target area’, and user characteristics and 

physical activity patterns of persons within the observed space. The SOPARC is a 

momentary time sampling tool that is both valid and reliable for use during daylight 

hours (Buehler, 2012).  

The SOPARC protocol involves mapping each site and dividing it into smaller 

target areas according to natural boundaries. Data are collected one target area at a 
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time. Each observation begins with the recording of target area conditions using binary 

categories (yes or no) for each of the following conditions: accessible, usable, equipped, 

supervised, organized, empty, and dark. Operational definitions for how to categorize 

these items are included in the SOPARC protocol (Appendix D). User characteristics 

and physical activity levels are then collected by scanning the target area from left to 

right and recording the number of users in each category for age (child, teen, adult, 

senior), gender (male; female), and physical activity level (s = sedentary; w = walking; v 

= vigorous), based on observed estimations (McKenzie & Cohen, 2006). These terms 

are taken directly from the SOPARC tool. It should be noted that the term is meant to 

describe behaviour that is low active. Any negative associations with the term are 

unintentional; we recognize that positive benefits such as social interaction and mental 

rejuvenation can be outcomes of sedentary behaviour. Scans are conducted separately 

for males and females. Each scan provides a snapshot of usage patterns that is 

expressed in total counts (i.e., sum of observations within a given category).  

Five observers were trained to conduct SOPARC observations by completing the 

official SOPARC training video prior to beginning data collection. This training video 

includes information about the preparation and use of the instrument, along with two 

pre-coded practice tests to rate scanning ability and physical activity recognition. After 

completing the video training, observers practiced using the SOPARC across different 

target area types for a total of five hours over three days. This resulted in a total training 

time of 8 hours for the SOPARC tool. Throughout the training process I overcame 

language barriers by relying on bilingual research assistants for translation and by using 

Google Translate as needed. As per the recommendation of Dr. Thomas McKenzie, 
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reliability tests were conducted at the start of data collection for 20% of all observations 

included in the study. Data were always collected in pairs consisting of the primary 

investigator and one research assistant, for a total of four pairs of observers. Inter-rater 

reliability for each of the four pairs of observers, as assessed using absolute intraclass 

correlation (ICC), ranged from .841 to .864, indicating good reliability (Koo & Li, 2016). 

After collecting data from two sites using the paper and pencil tool, observers were 

trained on using the iSOPARC application for iPad®. Reliability was then re-assessed; 

ICC values ranged from .818 - .920, which reflects good to excellent reliability (Koo & Li, 

2016). In summary, a total of 40% of all observations were subject to reliability testing at 

the start of the data collection period. Intraclass correlations indicated that agreement 

was good to excellent between all pairs of researchers.   

In the present study, primary activity type data were collected, but not used in 

analyses as activity type was not the focus of interest. Minor changes to the original 

protocol were made after consulting with the developer of the tool, Dr. Thomas 

McKenzie. For example, ethnicity data were removed from the SOPARC tool as the 

advisory committee felt it was not relevant to their population. Based on guidelines 

established by Cohen et al. (2011), and in collaboration with the advisory committee, 

data were collected at each site across three time points (morning, midday, and 

afternoon) on two weekdays and two weekend days. According to Cohen et al. (2011), 

this is sufficient for providing accurate estimations of user characteristics and activity 

levels. Target area scans from each of the 10 sites were summed to produce a 

complete site scan for each observation period, yielding a total of 120 complete site 

scans (10 sites x 12 observation periods = 120 complete site scans). From the 120 
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complete site scans, the two outcome variables (i.e., all site users and active users), 

were extracted by applying the following formula: 5÷2 × 𝑤𝑒𝑒𝑘𝑑𝑎𝑦 𝑡𝑜𝑡𝑎𝑙+𝑤𝑒𝑒𝑘𝑒𝑛𝑑 𝑡𝑜𝑡𝑎𝑙
7

,  to the 

raw data for each outcome variable. The outcome variables representing the average 

number of all site users, and the average number of active users, per day, at each of 

the 10 sites were then used in the statistical analyses. 

3.2.4.3 Potential Confounding Variables. Based on existing literature, potential 

influences on the relationship between the built environment and physical activity and 

usage patterns for community sport and recreation spaces were identified (e.g. Lee, 

Cubbin, & Winkleby, 2007; Whiting, Larson, & Green, 2012). These included 

neighbourhood density, temperature (qC), site size. Neighbourhood density data were 

collected from the Sistema de Consulta de Información Demográfica por Colonias 

(System of Consultation for Neighbourhood Demographic Information; Insituto de 

Información Estadistica y Geográfica (http://sitel.jalisco.gob.mx/poblacion/). A 1km 

radius was used as a buffer for defining neighbourhood boundaries for density. 

Temperatures were recorded from The Weather Network at the start of each SOPARC 

scan. Site size (sq. m) was calculated using the “Measure distances and areas” tool on 

Google Maps.  

3.2.5 Statistical Analyses 

 Descriptive statistics were used to describe user characteristics and the 

conditions of target areas at COMUDE sport and recreation spaces. Daily averages for 

site use across gender, age, and physical activity level categories were calculated for 

each of the 10 sites. Two outcome variables were used for all analyses: all site users 

(the sum of users across all physical activity levels) and active users (the sum of users 
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engaged in walking and vigorous physical activity levels). Pearson’s partial correlation 

analyses were run for each of the four independent variables (QPAR, features score, 

amenities score, incivilities score) and two dependent variables (all site users and active 

users), while controlling for site size. An independent t-test was used to determine 

differences in overall quality (QPAR) between renovated and non-renovated sites. The 

relationship between the outcome variables and neighbourhood density was 

investigated by use of regression analyses, generating residuals, and examining values 

for 𝑟 and 𝑟2. The Mann-Whitney U test was used to determine any differences in overall 

use and active use between renovated and non-renovated sites.  

3.3 Results 

3.3.1 Descriptive Statistics 

 A total of 120 complete SOPARC scans (3 time points x 4 days x 10 sites) of 

COMUDE sport and recreation spaces were conducted. PARA data were collected 

once for each site (n=10). All sites were freely accessible and ranged in size from 0.65 

acres to 34.8 acres. Sites had an average of 7.2 types of features (SD=3.4), 6.0 types of 

amenities (SD=2.6) and 5.3 types of incivilities (SD=1.6). A total of 133 target areas 

were identified across the 10 sites within which approximately 9,034 users were 

observed overall. Site users were predominantly male (66.6%) and mostly adults 

(48.4%; Figure 2). Seniors were less frequently observed in COMUDE sport and 

recreation spaces as compared to all other age groups (7.0%; Figure 2). Observations 

indicated that 51.7% of users were sedentary, 25.2% were engaged in moderate 

physical activity, and 23.0% were vigorously active (Figure 3). Similar trends were 

observed when considering renovated and non-renovated sites separately.  
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Figure 2. Proportion of users in renovated and non-renovated sites, by age and gender. 

 

 
 
Figure 3. Comparison of physical activity levels (%) across renovated and non-renovated sites.  
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3.3.2 Investigating the Relationship between Neighbourhood Density and 

Outcome Variables 

 As neighbourhood density has the potential to impact the number of overall site 

users, and thus, the number of active users, it was important to investigate its 

relationship to the two outcome variables for this study. To do this, linear regressions 

were run in order to generate the residuals for all site users and active users. Pearson’s 

correlation indicated that there was no significant relationship between the number of all 

site users and neighbourhood density (𝑟 =  .082, 𝑝 =  .411). The model summary 

indicated that only 0.7% of the variance in all site users could be explained by 

neighbourhood density (𝑟2 =  .007). Since neighbourhood density did not appear to be 

related to the overall number of site users or the number of active users, analyses were 

run using the transformed variables. The values remained quite similar when using 

transformed data for all site users (𝑟 =  .093, 𝑝 =  .399, 𝑟2 =  .009). Similarly, there was 

no significant relationship between the number of active users and neighbourhood 

density (𝑟 =  .098, 𝑝 =  .394) and the model summary indicated that only 1% of the 

variance in active users could be explained by neighbourhood density (𝑟2 =  .010). 

Once again, the transformation of data did not greatly influence these results (𝑟 =

.115, 𝑝 =  .375, 𝑟2 = .013). 

3.3.3 Site Characteristics and Physical Activity Patterns 

Pearson’s partial correlation was conducted to assess the relationships between 

site quality and number of all site users and active users. Given the limited variability in 

temperature across the 10 data points, this variable was not used in analyses. Site size 

was controlled for in analyses. Not all variables used in the correlation between site 



 

 67 

quality and all site users were linearly related, as assessed by scatterplots. To address 

this issue, variables for site size and all site users were transformed using inverse and 

log10 transformations, respectively. There was univariate normality, as assessed by 

Shapiro-Wilk’s test (𝑝 >  .05), and there were no univariate or multivariate outliers, as 

assessed by boxplots and Mahalanobis Distance, respectively.  A bivariate Pearson’s 

correlation established that there was a strong, statistically significant linear relationship 

between site quality and all site users, 𝑟(8) =  .789, 𝑝 <  .01. Pearson’s partial 

correlation showed that although still strong, this relationship slightly weakened when 

site size was controlled for, 𝑟𝑝𝑎𝑟𝑡𝑖𝑎𝑙(7) =  .775, but was still statistically significant, 𝑝 <

 .05. Similar results were found when investigating the relationship between site quality 

and the number of active users. Prior to controlling for site size, there was a strong, 

statistically significant linear relationship between site quality and number of active 

users, 𝑟 (8)  =  .814, 𝑝 <  .01. After controlling for site size, this relationship 

strengthened slightly and remained statistically significant, 𝑟𝑝𝑎𝑟𝑡𝑖𝑎𝑙(7) =  .826, 𝑝 < 0.1. 

Examined independently, features and amenities were each significantly related 

to the number of all site users and active users. After controlling for site size, only 

features were significantly related to all site users and active users. Incivilities were 

never significantly related to either outcome variable. These results are summarized in 

Table 2.  
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Table 2 
 
Summary of correlations, before and after controlling for size, between site features, amenities, incivilities 
and outcome variables (number of all site and active users).  
 
   Features Amenities Incivilities 
All Site Users Bivariate Correlation Correlation (𝑟) .850** .763** .308 

 Significance (2-tailed) .002 .010 .386 
Partial Correlation  Correlation(𝑟) .807** .621 .040 
 Significance (2-tailed) .009 .074 .918 

Active Users Bivariate Correlation Correlation(𝑟) .885** .758* .289 
 Significance (2-tailed) .001 .011 .417 
Partial Correlation  Correlation(𝑟) .877** .612 .000 
 Significance (2-tailed) .002 .080 1.000 

∗ 𝑝 < .05 
 ∗∗ 𝑝 <  .01 
 

3.3.4 Site Renovation Status  

Results showed that renovated target areas were more often equipped, usable, 

and offered organized activities. Non-renovated target areas were more likely to be 

empty, accessible, and supervised. Figure 4 summarizes these results.  

 

Figure 4. Comparison of recorded target area conditions (%) between renovated and non-renovated sites, 
as reported by the SOPARC tool.  
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The average quality ratings for site features and amenities were greater in 

renovated sites, and the average severity ratings of incivilities were greater in non-

renovated sites (Table 3). An independent-samples t-test was run to determine if there 

were significant differences in overall quality between renovated and non-renovated 

sites. The mean difference between the two groups, 16.60 (95% 𝐶𝐼, −1.56 𝑡𝑜 34.76), was 

not statistically significant, 𝑡(8) = 2.108 =, 𝑝 =  .068.    

Table 3 

Comparison of factors contributing to quality ratings for renovated and non-renovated sites.  
 
  Mean Standard Deviation 
Renovated Feature quality 21.60 10.90 
 Amenity quality 18.60 5.77 
 Incivility severity 7.80 2.59 
Non-renovated Feature quality 12.40 4.98 
 Amenity quality 14.80 6.10 
 Incivility severity 9.40 4.04 

 

Given that data from renovated sites contained outliers and did not meet 

assumptions of normality for conducting independent t-tests dependent variables were 

transformed. These transformations allowed distributions to meet the assumption of 

normality, but did not remove outliers, thus a non-parametric test using the 

untransformed data was used to assess group differences.  

Two Mann-Whitney U tests were conducted to test differences in the number of 

all site users and the number of active users between renovated and non-renovated 

sites. The distributions of all site users and active users for each group were similar. 

There was no statistically significant difference between median values for all site users 

between renovated (𝑀𝑑𝑛. =  148) and non-renovated sites (𝑀𝑑𝑛. =  62), 𝑈 = 17, 𝑝 =

 .421. Similarly, differences in median values for the number of active users were not 
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statistically significant between renovated (𝑀𝑑𝑛 =  64) and non-renovated sites 

(𝑀𝑑𝑛 =  30), 𝑈 = 16, 𝑝 =  .548.  

3.4 Discussion 

3.4.1 Discussion of Major Findings 

 The main objective of this study was to explore whether or not the quality of 

COMUDE sport and recreation spaces is associated with user physical activity patterns. 

The secondary objective was to determine if there were any differences in patterns of 

overall and active use according to site renovation status (i.e., newly renovated or non-

renovated). Results were based on cross-sectional data from direct observations at 

COMUDE sport and recreation spaces (n=10) and were analyzed using descriptive 

statistics, Pearson’s correlations, independent t-tests, and Mann-Whitney U tests.  

Community sport and recreation spaces in Guadalajara, Mexico, are widely 

available and freely accessible. Correlation analyses indicated a strong positive 

relationship between site quality and both overall and active use. These results are 

consistent with findings from several previous studies (Cohen et al., 2015; Rung et al., 

2011; Vaughan et al., 2013; Veitch et al., 2014). Confirming that a strong relationship 

between quality and site use exists is extremely encouraging to our COMUDE partners 

who can use these findings to advocate for the maintenance of the quality of their sites 

and for the continued subsidization of free access to their sites. Our findings 

demonstrate the potential for these spaces to enhance physical activity at a population 

level, which can be especially valuable for LMICs like Mexico, where communities 

typically rely more heavily on cost-free spaces (Parra et al., 2010). 
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This relationship was driven primarily by the quality of site features, which were 

significantly related to both outcome variables. Amenities were only significantly related 

to the outcomes when site size was not controlled for, and incivilities were never 

significantly related to the outcome variables. This differs from the results of a similar 

study conducted by Soltero et al. (2015) in Puerto Vallarta, Mexico, which found a 

positive relationship between the total number of site users and the quality of amenities, 

but not features or incivilities. As sample sizes were similar between the two studies, 

these differences may reflect variations regarding the sampling strategy (e.g., varying 

number of target areas per site) and data collection protocol (e.g., number of 

observations). Additionally, our data highlight the importance of considering the 

heterogeneity of Mexican cities. For example, Puerto Vallarta is a small city that offers a 

variety of landscapes within a circumscribed area; there are tropical forests, beaches, 

urban and rural living opportunities. Guadalajara on the other hand, is a large 

metropolitan city with few green spaces and mostly urban living opportunities. Not only 

is the infrastructure of sport and recreation spaces vastly different, but so are the 

physical activity needs of the population, relative to the opportunities offered by their 

environment. This further supports physical activity as a place-based behaviour and 

emphasizes the importance of considering it within the context in which it occurs (Sallis, 

2009).   

 Neighbourhood density was not related to either outcome variable in our study. In 

a study by Cohen et al. (2010), which investigated several factors that might be 

associated with park use, the authors also found no association between 

neighbourhood density and patterns of overall park use. In studies examining walking 
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behaviour and active transportation as they relate to neighbourhood density, findings 

are mixed;  Saelens, Sallis, and Frank (2003) found a positive relationship between 

neighbourhood density and these outcomes, whereas Saelens and Handy (2008) found 

no association between neighbourhood density and leisure walking. More research is 

needed to investigate these relationships in the Mexican context. 

 We found that the majority of site users were male; this was true across all age 

groups. This finding is consistent with existing literature (Banda et al., 2014; Cohen et 

al., 2015; McKenzie et al., 2006; Soltero et al., 2015). These gender patterns are 

reflected in users’ activity choices, which are likely related to the Mexican context. In 

this study, soccer and fronton, a game similar to handball that is very popular in Mexico, 

attracted the most users. All of the sites had at least one soccer field and half had 

fronton courts. This may be important for understanding the patterns of use of these 

COMUDE sport and recreation spaces given that in Mexico, these sports are both male-

dominated. In addition to engaging the most users, soccer fields and fronton courts 

within the study sites also attracted many spectators, which likely contributed to the high 

levels of sedentary activity reported across sites. Furthermore, we found a high number 

of sedentary site users in green spaces. Picnic areas were regularly used for family 

events such as barbeques and birthday parties. In Mexico, family time is highly valued 

and often involves large gatherings such as these. Given that the vast majority of the 

population in Guadalajara lives in an urban setting where private green spaces are rare, 

it is not surprising to find a high use of public outdoor spaces for family gatherings 

where many attendees are sedentary.  
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 Previous studies investigating the impact of park renovation status have reported 

mixed findings (Bohn-Goldbaum et al., 2013; Cohen et al., 2015; Veitch, Ball, Crawford, 

Abbott, & Salmon, 2012). Similar to a study conducted by Cohen, Marsh, Williamson, 

Golinelli, and McKenzie (2012), we found that although more users were observed at 

the renovated sites than at the non-renovated sites, this difference was not statistically 

significant. Our finding is surprising given the strength of the correlations between site 

quality and usage patterns presented in this study, and that renovated sites were 

considerably more up-to-date and aesthetically pleasing as compared to non-renovated 

sites. It seemed reasonable to expect that since the quality of renovated sites was rated 

so highly, and quality was associated with use, we would see a significant difference in 

outcome variables between the two groups. However, this was not the case and 

different explanations for this result may be offered. First, it is possible that these results 

were influenced by the small sample size which may provide insufficient power to detect 

a statistical difference between conditions. Additionally, a lack of control for other factors 

such as the programming offered at each site may have impacted results. Finally, it is 

possible that there may be a threshold level of quality needed to attract users beyond 

which additional improvements in quality do not translate into a higher number of users. 

3.4.2 Implications 

 To our knowledge, this is the second study to explore the relationship between 

community sport and recreation space quality and physical activity patterns in Mexico, 

and the first in a large urban setting. The consideration of this specific context has 

added another layer to our understanding of the use of community sport and recreation 

spaces in Mexico. Findings can contribute to advocacy efforts to optimize the design, 
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maintenance and promotion of COMUDE sites. Practitioners can use these findings to 

inform decisions pertaining to resource distribution (e.g., funding for renovations, 

programming, maintenance staff, etc.), community sport and recreation space 

improvements and supportive policies (e.g., waiving user fees). 

 As this study is one of the first like it to be conducted in a LMIC context, more 

research is needed. It would be useful to explore whether specific features and 

amenities are important for different individuals in varying contexts. Researchers should 

also consider the role of programming in community spaces, as programs have the 

potential to mediate the relationship between the built environment and use of sport and 

recreation spaces. It may be interesting to explore patterns of use over longer periods of 

time following renovations in order to shed light on possible wait-times for physical 

activity uptake in these spaces. Intercept surveys and/or interviews could be used to 

triangulate these findings or investigate motives for use of community sport and 

recreation spaces. Finally, consideration of these sites as spaces for holistic health is a 

growing topic of interest in Mexico. Thus, studies that seek to include other indicators of 

health behaviour would be beneficial.  

3.4.3 Limitations 

 The most notable limitation for this project was the small sample size (n=10). 

With a lack of power in statistical analyses, we were limited in the types of tests we 

could run. Moreover, there was an increased potential for a type two error to occur. This 

was addressed by using caution in interpretation of the results and refraining from over-

generalizing. Data were only collected on days of optimal temperature in the fall of 

2017. Therefore, while temperatures were fairly consistent, it could be that our results 
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do not extend to other times of the year. Limitations surrounding the inclusion of 

neighbourhood density and other neighbourhood level data were also present. 

Neighbourhood density for each site was determined by calculating the population sum 

for all neighbourhoods that were within a 1km radius from the site, and then dividing this 

total by the area covered by these neighbourhoods. In some cases, only part of a 

neighbourhood (defined by electoral zones) was included within the buffer. Since there 

was no way to determine how many people live within the included portion, the 

population and area for the entire neighbourhood was used for calculations. Although 

not ideal, this method was verified by experts in the field.  

Another challenge pertained to the cross-sectional design of this study which, 

although more feasible, did not allow us to track changes over time based on COMUDE 

renovations. Furthermore, when matching sites between renovated and non-renovated 

groups, it was impossible to draw exact matches for the two groups. In order to address 

these two limitations, a follow up project is underway that will collect data from the same 

sites pre- and post-renovation. Lastly, factors such as individual or neighbourhood level 

socioeconomic status, education level, and employment status were not considered 

during analyses, which could have had an impact on results. We recognize that this 

project did not consider all possible factors contributing to the relationship between park 

quality and use, and thus recognize that our findings provide a partial picture of 

community sport and recreation space use. Further investigation is needed to 

strengthen the findings of this study, however, despite its limitations, this project 

provides a realistic picture of community sport and recreation space use in a LMIC 

context.  
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3.5 Conclusion 

In summary, community sport and recreation space quality was related to the 

number of total site users and active users, with this relationship being driven primarily 

by the quality of site features. Furthermore, there were no significant differences found 

when comparing overall use and active use between renovated and non-renovated 

sites. As these results are some of the first to be drawn from a LMIC context, additional 

research should be conducted before generalizations can be made. Moving forward, it 

will be important to keep in mind the diversity of contexts within different Mexican cities. 

In the meantime, it is hoped that COMUDE will use these results to inform decisions 

pertaining to the distribution of resources aimed at increasing physical activity 

engagement (e.g., funding for renovations, programming, maintenance staff, etc.). 

Given the lack of existing literature in LMIC contexts, the findings from this study should 

urge researchers to further explore these relationships in similar contexts.  
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Chapter 4 

General Discussion 

4.1 Study Summary 

The main objective of this thesis project was to explore the relationship between 

the quality of COMUDE sport and recreation spaces and user physical activity patterns. 

The secondary objective was to determine if there were any differences in these 

patterns according to site renovation status (i.e., newly renovated or non-renovated). 

Results were based on cross-sectional data from direct observations at COMUDE sport 

and recreation spaces (n= 10) and were analyzed using Pearson’s correlations, Mann-

Whitney U tests, and an independent t-test.  

4.2 Discussion of Major Findings 

COMUDE sport and recreation spaces in Guadalajara, Mexico are widely 

available and freely accessible. An examination of overall use and active use of these 

sites indicated a strong relationship between site quality and use (overall and active). 

These results support findings from previous studies (Cohen et al., 2015; Rung et al., 

2011; Vaughan et al., 2013; Veitch et al., 2014). Confirming that a strong relationship 

between quality and site use exists is extremely encouraging to our COMUDE partners 

who can use these findings to advocate for the maintenance of the quality of their sites 

and for the continued subsidization of free access to their sites. Our findings 

demonstrate the potential for these spaces to enhance physical activity at a population 

level, which can be especially valuable for LMICs like Mexico, where communities 

typically rely more heavily on cost-free spaces (Parra et al., 2010). By maintaining the 

quality of community sport and recreation spaces to promote physical activity, 
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COMUDE can contribute to efforts to reduce the risk of developing cardiovascular 

disease and type 2 diabetes, the two main causes of death in Mexico (Galaviz et al., 

2014; Lee et al., 2012; Romero-Martínez et al., 2013; Rtveladze et al., 2014).  

The relationship between site quality and use (overall and active) was driven 

primarily by the quality of features, which was significantly related to both outcome 

variables when controlling for site size. Amenities were only significantly related to 

outcomes when site size was not controlled for, and incivilities were never significantly 

related to outcome variables. This is different from a previous study conducted in Puerto 

Vallarta, Mexico, which found a positive relationship between the total number of users 

and the quality of amenities, but not features or incivilities (Soltero, Mama, Pacheco, & 

Lee, 2015). Differences in the number and variety of available features in the Puerto 

Vallarta sites compared to the Guadalajara sites could be contributing to the difference 

in findings between the two studies. The sites sampled in Guadalajara were larger and 

had more available features than those sampled by Soltero et al. (2015), which could 

attract more people through a diversity of offerings. With regards to amenities and 

incivilities, it is possible that the current study was underpowered to detect a small 

effect.   

There was no significant difference in quality scores between the renovated and 

non-renovated sites. However, renovated sites reported above average ratings for 

feature and amenity quality, and below average ratings for severity of incivilities. Non-

renovated sites had below average ratings for feature and amenity quality and above 

average ratings for severity of incivilities. It is important to note that the average ratings 

cited here are based on the study sample. Although an objective instrument (PARA) 
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was used for assessing site quality, there has not been enough research to date to 

determine normative quality values in Mexico. It is unlikely that quality standards from 

high income countries (HICs), where the majority of this type of work has been 

conducted, would apply in the Mexican context. 

 User demographics for age, gender, and physical activity level reported in this 

study are consistent with the wider body of existing evidence (Cohen et al., 2015; Floyd, 

Spengler, Maddock, Gobster, & Suau, 2008; McKenzie, Cohen, Sehgal, Williamson, & 

Golinelli, 2006; Reed et al., 2008), as well as results from the study conducted in Puerto 

Vallarta, Mexico (Soltero et al., 2015). Considerations for different types of target areas 

offer potential explanations for these findings. For instance, gender patterns, which are 

likely related to the Mexican context, are reflected in users’ activity choices. In this 

study, all sites had one soccer field and five of the sites had between two and six 

fronton courts. Fronton is a game similar to handball that is specific to the Mexican 

context. Another version, called Frontennis, is played with rackets using the same court. 

Soccer fields and fronton courts appeared to consistently attract the most users. This 

may be important for understanding the patterns of use of COMUDE sport and 

recreation spaces given that in Mexico, these sports are both male-dominated. This 

may be contributing to the greater proportion of males observed across COMUDE sites.  

Together, soccer and fronton draw many spectators, which likely contributes to 

the high levels of sedentary activity reported across sites and is reflective of previous 

findings (Cohen et al., 2015; Floyd et al., 2008). Additionally, individuals using picnic 

areas were primarily sedentary as well. These areas were often used for family events 

such as barbeques and birthday parties. In Mexico, family time is highly valued and 
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often involves large gatherings. It is not surprising to see families making use of these 

large spaces given the scarcity of outdoor green space in urban settings such as 

Guadalajara. Thus, community sport and recreation spaces offer more than just 

opportunities for physical activity.  

 Another major finding from this study was the lack of differences in overall use 

and active use between renovated and non-renovated sites. This was surprising given 

the results from the correlation analyses and that renovated sites were considerably 

more up-to-date (e.g., had newer equipment) and more aesthetically pleasing. It 

seemed reasonable to expect that since the quality of renovated sites appeared to be 

so much greater than the quality of non-renovated sites and that site quality was 

associated with use, we would see a significant difference in outcome variables 

between the two groups. Different explanations for this result may be offered. First, 

given our small sample within each group (renovated = 5; non-renovated = 5), a type 

two error may have occurred. It is possible that our sample size was too small to detect 

a difference in the outcome variables between both groups. An additional potential 

explanation for the lack of differences in physical activity and usage patterns across 

sites stems from the work of Rung, Mowen, Broyles, and Gustat (2011). These authors 

suggest that there could be a minimal condition quality necessary to attract users to a 

space beyond which improved quality does not translate into higher physical activity 

levels. This could be true of community sport and recreation spaces in Guadalajara as 

well. Perhaps it is only necessary to improve site quality to a certain extent (i.e., a 

‘sweet spot’) to effectively increase overall usage and physical activity engagement.   
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4.3 Strengths 

 Despite continued growth in the field of park research, little remains known about 

the applicability of available findings to LMIC contexts. This project contributes to our 

global understanding of how sport and recreation space quality relates to physical 

activity participation and overall usage of sites. To our knowledge, this is only the 

second study to investigate these topics in Mexico, and one of few in Latin America.  

 Further investigation is needed in order to strengthen these findings. However, 

despite its limitations, this project provides a realistic picture of community sport and 

recreation space use across all age groups in one specific LMIC context. Natural 

experiments are recognized for their value in investigating the types of relationships 

presented here (Pearce & Maddison, 2011). Given that COMUDE is in the middle of 

completing major renovations at various sites throughout Guadalajara, we had the 

unique opportunity to conduct research that compares differences across sites, without 

the need for any manipulation by the researchers. Research that involves modifying the 

built environment is rare because of the associated logistical challenges and financial 

expense (Veitch et al., 2014). Thus, opportunistic studies such as this are particularly 

valuable in this area of research because they allow us to investigate the impact of 

costly, large scale ‘interventions’ that have a high potential to be sustainable (Pearce & 

Maddison, 2011; Petticrew et al., 2005). Ultimately, this contributes to the larger 

evidence base, which can help inform decisions pertaining to resource allocation. 

This opportunity was made possible via collaborations with the Municipal Council 

of Sport (COMUDE). If not for their partnership, we would not have had the capacity or 

access to complete this project. This highlights the value of conducting community-
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based participatory research. This research approach not only grants access to unique 

project opportunities, but allows for collaborative discussion informed by local 

knowledge, which is essential for the accurate interpretation of results. This is especially 

true when the primary investigators on the project are not local to the context, as was 

the case for this project.  

A final strength for this project was the choice of direct observation tools. The 

PARA has been used previously in Mexico and has been translated into Spanish. This 

provided reassurance for the robust training of local research assistants, as we could be 

confident that explanations of the protocol were not being misconstrued during 

translation. Additionally, the SOPARC tool allows for both context and group level data 

to be collected quickly and easily. As community sport and recreation settings tend to 

be quite complex, consisting of various populations and environmental factors, it was 

useful to be able to unobtrusively collect data on several related aspects. The SOPARC 

simultaneously provides data on target area conditions, user characteristics, and 

physical activity levels, and is a feasible, cost-effective instrument for collecting group 

level data with low participant burden.  

This thesis project offers valuable contributions that will aid in advancing 

research and practice. As we gain a deeper understanding of actual sport and 

recreation space usage, policies and interventions can be initiated to improve these 

settings, and hopefully in turn, population level health.  

4.4 Limitations 

 The most notable limitation for this project was the limited sample size. With a 

lack of power to detect statistical differences, there was increased potential for a type 
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two error to occur. This was addressed by using caution in interpretation of the results 

and refraining from over-generalizing. While a larger sample size is certainly something 

to strive for in future projects, 10 sites was consistent, if not higher than samples from 

similar studies (Cohen et al., 2015; Soltero et al., 2015; Veitch et al., 2014).  

 Seasonality represents another limitation of this study. We only collected data 

during the fall. It would be important to collect data in other seasons to determine if any 

differences exist. While average monthly temperatures remain fairly consistent 

throughout the year in Guadalajara, the rainy season (June-September) may yield 

different results as precipitation may deter people from using the sites during these 

months.  

 Another challenge was that of matching sites in the renovated and non-renovated 

conditions. While COMUDE partners aimed to match all sites on the number and type of 

features, size, and neighbourhood, it was impossible to draw exact matches for the two 

conditions, meaning we did not have a perfect control group (non-renovated sites) to 

compare renovated sites against. It is possible that slight differences in site location, 

size or features, influenced our findings. A follow up project will be collecting data in 

more COMUDE sites, before and after renovations, to investigate this more thoroughly.  

 Finally, limitations exist about the way in which neighbourhood density and other 

neighbourhood level data were measured. For example, in some cases, only part of a 

neighbourhood (defined by electoral zones) was included within the buffer. Since there 

was no way to determine how many people live within the included portion, the 

population and area for the entire neighbourhood was used for calculations. Although 

not ideal, this method was verified by experts in the field. Lastly, factors such as 
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individual and neighbourhood level socioeconomic status, education level, and 

employment status were not considered during analyses, which could have had an 

impact on results. Mexico has a marginalization index that combines measures of 

education, access to services, income, and population density into a single categorical 

rating. Researchers conducting future studies in Mexico may wish to include this index 

as a variable when examining these relationships.  

4.5 Implications for Research and Practice  

To our knowledge, this is the second study to explore the relationship between 

community sport and recreation space quality and physical activity patterns in Mexico, 

and the first in a large urban setting. The consideration of this specific context has 

added an additional layer to our understanding of the use of community sport and 

recreation spaces in Mexico.   

Our findings reveal important insights that can contribute to advocacy efforts to 

optimize the design, maintenance and promotion of COMUDE sites. Practitioners can 

use these findings to inform decisions pertaining to resource distribution (e.g., funding 

for renovations, programming, maintenance staff, etc.), site improvements and 

supportive policies (e.g., waiving user fees). Evidence of the relationship between site 

quality and use will hopefully attract more funding. Reports on user characteristics and 

physical activity patterns may also guide program offerings made available across sites. 

Ideally, such efforts will encourage and sustain physical activity involvement among 

community members, thus improving overall health.  

 As this study is one of the first of its kind to be conducted in a LMIC context, 

more research investigating the role of the built environment and its effect on physical 
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activity and overall health is needed. It would be useful to explore whether specific 

features and amenities are important for specific user groups in varying contexts, as this 

could inform design decisions that extend beyond quality improvements. Researchers 

should also consider the role of programming in community spaces, as programs have 

the potential to mediate the relationship between the built environment and use of the 

space. 

Additionally, it may be interesting to explore patterns of use over longer periods 

of time following site renovations. By collecting data before and after renovations, a 

comparison of usage patterns could be made between renovated and non-renovated 

sites, while controlling for several covariates that can be difficult to match when using a 

cross-sectional design. Such a study could also shed light on varying patterns of use in 

uptake following renovations whereby uptake can happen gradually as awareness of 

the renovations spreads or can surge rapidly and taper off as the novelty of a newly 

renovated site wears off.  

Finally, intercept surveys and/or interviews could be used to triangulate these 

findings or investigate motives for use of community sport and recreation spaces. 

Consideration of community sport and recreation spaces as healthy spaces for holistic 

health is a growing topic of interest in Mexico. Thus, studies that seek to include other 

measures of health would be beneficial.  

4.6 Conclusion 

 In summary, community sport and recreation space quality was related to both 

total number of users and active users, with this relationship being driven primarily by 

quality ratings for site features. Furthermore, there were no significant differences found 
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when comparing overall use and active use between the renovated and non-renovated 

sites. As these results are some of the first to be drawn from a LMIC context, additional 

research should be conducted before generalizations can be made. In the meantime, it 

is hoped that COMUDE will use these results to inform decisions pertaining to the 

distribution of resources aimed at increasing physical activity engagement (e.g., funding 

for renovations, programming, maintenance staff, etc.). Given the lack of existing 

literature in LMIC contexts, it is hoped that the findings from this thesis will urge 

researchers to further explore these relationships in similar contexts.   
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Appendix A 

 
Photos of Renovated and Non-Renovated Sites 
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Photos of Renovated Sites 

 

Site 6: Main Playground Site 35: Soccer Field  

Site 35: Fitness Equipment Site 6: BMX Track 

Site 35: Playground Site 13: Swimming Pool 
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Site 34: Multipurpose Court 

Site 13: Fronton Court 

Site 6: Cardio Area 

Site 20: Soccer Field 
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Photos of Non-Renovated Sites 
 

 

 

 
 
 
 

Site 19: Skateboard Park Site 19: BMX Track 

Site 15: Soccer Field Site 69: Playground 

Site 65: Soccer Field Site 69: Basketball Court 
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Site 4: Playground Site 15: Playground
 

Site 69: Picnic Area 

104103



 99 

 
Appendix B 

 
Research Ethics 

 

105104



 
September 11, 2017 
 
Ms. Alexandra Reid 
Master’s Student 
School of Kinesiology and Health Studies 
Queen's University 
28 Division Street 
Kingston, ON, K7L 3N6 
 
GREB Ref #: GSKHS-266-17; TRAQ # 6021694 
Title: "GSKHS-266-17 Usage Patterns of COMUDE Sports Units in Guadalajara, Mexico" 
 
Dear Ms. Reid: 
 
The General Research Ethics Board (GREB), by means of a delegated board review, has cleared your proposal 
entitled "GSKHS-266-17 Usage Patterns of COMUDE Sports Units in Guadalajara, Mexico" for ethical 
compliance with the Tri-Council Guidelines (TCPS 2 (2014)) and Queen's ethics policies. In accordance with the 
Tri-Council Guidelines (Article 6.14) and Standard Operating Procedures (405.001), your project has been 
cleared for one year. You are reminded of your obligation to submit an annual renewal form prior to the annual 
renewal due date (access this form at http://www.queensu.ca/traq/signon.html/; click on "Events"; under "Create 
New Event" click on "General Research Ethics Board Annual Renewal/Closure Form for Cleared 
Studies").  Please note that when your research project is completed, you need to submit an Annual 
Renewal/Closure Form in Romeo/traq indicating that the project is 'completed' so that the file can be closed. This 
should be submitted at the time of completion; there is no need to wait until the annual renewal due date.   
 
You are reminded of your obligation to advise the GREB of any adverse event(s) that occur during this one year 
period (access this form at http://www.queensu.ca/traq/signon.html/; click on "Events"; under "Create New 
Event" click on "General Research Ethics Board Adverse Event Form"). An adverse event includes, but is not 
limited to, a complaint, a change or unexpected event that alters the level of risk for the researcher or participants 
or situation that requires a substantial change in approach to a participant(s). You are also advised that all 
adverse events must be reported to the GREB within 48 hours. 
 
You are also reminded that all changes that might affect human participants must be cleared by the GREB. For 
example, you must report changes to the level of risk, applicant characteristics, and implementation of new 
procedures. To submit an amendment form, access the application by at http://www.queensu.ca/traq/signon.html; 
click on "Events"; under "Create New Event" click on "General Research Ethics Board Request for 
the Amendment of Approved Studies". Once submitted, these changes will automatically be sent to the Ethics 
Coordinator, Ms. Gail Irving, at the Office of Research Services for further review and clearance by the GREB 
or GREB Chair.  
 
On behalf of the General Research Ethics Board, I wish you continued success in your research. 
  
Sincerely, 
 

 
Joan Stevenson, Ph.D.  
Interim Chair 
General Research Ethics Board 
 
c:  Dr. Lucie Levesque and Dr. Juan Lopez y Taylor, Supervisors  
 Mr. Tomas Gallo, Collaborator  
 Dr. Lucie Levesque, Chair, Unit REB  
 Ms. Josie Birchall, Dept. Admin. 
 
 100106

105



 

  Page 1 of 2 

Letter of Information  

Note to REB Reviewer: This LOI will be translated into Spanish 

Study Title:  Usage Patterns of COMUDE Sports Units in Guadalajara, Mexico 
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Name of Supervisor: Dr. Lucie Lévesque, SKHS, Queen’s University  
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COMUDE sport unit environments relate to physical activity levels among users. I am observing 
the facilities themselves, as well as the age, gender and physical activity levels of those using 
them. I will not need to talk to anyone nor will I interfere with their activities. I am simply 
observing the natural use of the facilities in order to provide COMUDE with information that 
may be beneficial to their organization in terms of future facility development and programming.  
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direct benefits to the observed individuals and groups, the results may produce benefits that 
positively affect the health and welfare of society.   
 
The data collected will be completely anonymous, there will be no information that can identify 
any of the observed individuals or groups.   
 
If you have any questions about the research, please contact me, Alexandra Reid, at 
a.reid@queensu.ca or my supervisor, Dr. Lucie Lévesque, at levesqul@queensu.ca or 613-533-
6000 ext. 78164 or the Chair of Queen’s General Research Ethics Board at 
chair.GREB@queensu.ca. 
 
You may also wish to contact Dr. Juan Lopez y Taylór from the University of Guadalajara at 
taylor@cucs.udg.mx or Tomás Gallo from COMUDE at 
tomasgallo@comudeguadalajara.gob.mx.  
 
If you have any ethics concerns please contact the General Research Ethics Board (GREB) at 1-
844-535-2988 (Toll free in North America) or chair.GREB@queensu.ca. 
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Alex Reid 
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Carta de Información (CdI) 
 
Título de Estudio: Patrones de uso en las unidades deportivas de COMUDE en Guadalajara, 
México 
 
Nombre de estudiante: Alexandra Reid, Escuela de Kinesiología y Estudios de Salud, 
Universidad de Queens 
 
Nombre de supervisora: Dra. Lucie Lévesque, Escuela de Kinesiología y Estudios de Salud, 
Universidad de Queens 
 
Soy Alexandra Reid, estudiante de maestría en la Escuela de Kinesiología y Estudios de Salud 
(EKES), trabajando bajo la supervisión colaborativa de la Dra. Lucie Lévesque (Universidad de 
Queens) y el Dr. Juan López y Taylor (Universidad de Guadalajara). Estoy llevando a cabo una 
investigación para ver como los ambientes de las unidades deportivas de COMUDE afectan el 
nivel de actividad física en los usuarios. Estoy observando las instalaciones de las unidades, y 
también la edad, género, y niveles de actividad física en los usuarios. No necesito hablar con 
alguien ni interrumpir sus actividades. Simplemente voy a observar el uso natural de las 
instalaciones para proporcionar a COMUDE con información que podría ser beneficiosa para su 
organización en términos de desarrollo de instalaciones y programas.  
 
No hay ningunos riesgos conocidos para los individuos o grupos que observare. Aunque no hay 
ningún beneficio directo para los individuos o grupos que son observados, los resultados podrán 
producir beneficios para la salud y bienestar de la sociedad.  
 
Los datos colectados serán completamente anónimos, no habrá información que pueda a 
identificar a los individuos o grupos. 
 
Si tiene preguntas sobre las investigación, por favor contácteme, Alexandra Reid vía correo 
electrónico (a.reid@queensu.ca) o mi supervisora, Dra. Lucie Lévesque (levesqul@queensu.ca) 
o llamando al número +1 613-533-6000 ext. 78164 o el Presidente del Consejo de Ética de 
Investigaciones (chair.GREB@queensu.ca).  
 
También puede contactar al Dr. Juan López y Taylor de la Universidad de Guadalajara vía correo 
electrónico (taylor@cucs.udg.mx) o Tomas Gallo de COMUDE 
(tomasgallo@comudeguadalajara.gob.mx).  
 
Saludos, 
 
Alex Reid 
Universidad de Queens 
Canadá 
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Physical Activity Resource Assessment (PARA) 
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Physical Activity Resource Assessment (PARA) Form Protocol and Operational Definitions 

Revised: 21 July 2010 1 

 
Protocol 
 
General Directions 

 At an indoor facility, stop at the reception area and introduce yourself to desk staff and/or management. 
Briefly describe the project, and explain the purpose of your visit. 

 If an outdoor location, drive around the resource perimeter to assess the safety before getting out of the car.  
 If anything looks dangerous or suspicious, write a note on the assessment form and report to Project 

Manager. Move onto the next physical activity resource to be assessed. If at any time conditions become 
unsafe, return to the car and continue to the next assessment. 

 If there is a physical activity resource that is not on the list, collect data for it in a blank Physical Activity 
Resource Assessment form. Include resource name and street address. 

 The outlying boundary for a physical activity resource(s) will be as follows:  
� If a gate is surrounding the physical activity resource, then the physical activity resource will be assessed 

from the gate in. 
� If there is no gate, but there is a sidewalk, then the physical activity resource will be assessed from the 

outer edge of the sidewalk in.  
� If there are no consecutive posts that signify a boundary, then the physical activity resource will be 

assessed from those posts in. 
� If there is no clear indicating boundary for the physical activity resource, then the physical activity 

resource will be assessed from the end of the adjacent street(s) in.  
� If there is an outlying ditch that signifies a boundary and there is no sidewalk, gate, or posts, then the 

physical activity resource will still be assessed from the adjacent street(s) in. 
 If there is an activity resource that starts inside the 1 mile diameter boundary and extends beyond the 

boundary, then that activity resource should be fully surveyed and assessed. 
 
At top of form: 
 
If the form is to assess a pre-identified physical activity resource, there will be a sticker produced from the Excel 
record of businesses and physical activity resources for each Housing development. The sticker should have the 
correct street address for the physical activity resource. Please verify that the address on the label is correct. If it is 
not, please write a note in the comments section of the PARA form. 
 
Complete each field as specified: 
1) Date = Date of data collection 
2) Data Collector = Person on research team who collects the data 
3) PA Resource ID= Unique physical activity resource identifying number 
4) Time = The starting and ending time of data collection 
5) Phone Call = Call the project manager at departure from the office and arrival back to the office, and write in 

a time of when the phone calls were made 
6) Type of Resource (circle ONE) 

1  fitness club – aka health clubs 
2  park – city park 
3  sport facility – baseball fields, basketball and tennis courts, soccer fields 
4  trail – walking or biking trail (other than sidewalk that is part of a street curb) 
5  community center – public building, may include outdoor space 
6  church or other religious organization 
7  school 
8  combination of 2 or more resources: describe in detail 

7)  Approximate Size (Circle one) 
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Physical Activity Resource Assessment (PARA) Form Protocol and Operational Definitions 

Revised: 21 July 2010 2 

  1 sm. = Small = ½ square block,  
  2 med. = Medium = > ½ square block up to 1 square block, 
  3 lg. = Large = > 1 sq. block  
8) Capacity = (for an indoor facility) The maximum capacity number which should be posted (in the US), or ask 
the management 
9)  Cost = cost for use of facility 
  1 Free, no charge to use  
  2 Pay at the door (You must pay to gain entry in the facility) 

3 Pay only for certain program (You can use the facility for free, but certain program/classes have a 
fee) 

  4 Other (List any other type of cost or payment fee) 
10) Hours of Operation = The hour that the resource opens and closes (write in US Military Time; 5am = 0500, 

6am = 0600, 7am = 0700, 8am = 0800, 9am = 0900, 10am = 1000, 11am = 1100, 12pm = 1200, 1pm = 1300, 
2pm = 1400, 3pm = 1500, 4pm = 1600, 5pm = 1700, 6pm = 1800, 7pm = 1900, 8pm = 2000, 9pm = 2100, 
10pm = 2200, 11pm = 2300, 12am = 2400) 

11) Signage – Hours of Operation = place a check on the appropriate box 
12)  Signage – Rules of Use = place a check on the appropriate box 
 
Features -- Numbers 13 – 25 

Rate each item by circling a number. Operational definitions describing each are found below, in the section 
on Operational Definitions. 

0 = Not Present    1 = Poor   2 = Mediocre   3 = Good 
Special note on item 16) Play Equipment. If it is ‘typical’ equipment such as a slide, swings, horizontal bar; no 
description is necessary. When the equipment is unusual, please describe and use the Comments space as 
necessary. 

 
Amenities -- Numbers 26 - 37  

Rate each item by circling a number. Operational definitions describing each are found below, in the section 
on Operational Definitions. 

0 = Not Present   1 = Poor   2 = Mediocre   3 = Good 
 
For Incivilities  
            Numbers 38 - 49  

Rate each item by circling a number. Operational definitions describing each are found below, in the section 
on Operational Definitions. 

0 = Not Present   1 = Poor   2 = Mediocre  3 = Good 
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Physical Activity Resource Assessment (PARA) Form Protocol and Operational Definitions 

Revised: 21 July 2010 3 

 
Operational Definitions 
 

Feature Poor Mediocre Good 
Baseball field – Count Surface of fields is uneven, 

unsafe, no overhead lighting, 
no benches for players, 
fencing in poor condition or 
nonexistent  

Surface of fields is uneven, 
slightly unsafe, no overhead 
lighting, + benches for 
dugouts. Some fencing 
existent, but not 100% 
intact 

Surface of fields is uniform, 
no rocks/barriers to running 
bases, have overhead 
lighting, + benches for 
dugouts. Have bleachers for 
spectators, intact backstop 
fencing 

Basketball courts – Count 
(BB courts) 

Court of hoop is in very bad 
condition, almost unstable 

Hoop is missing a net, rim is 
bent, court has cracks or 
weeds 

Hoop is straight and has a 
net or chain, court is 
playable 

Soccer fields – Count Grass coverage may be poor 
in 50% or > of the field, rough 
surface, hazards and/or trash 
on the field 

Grass coverage may be 
sparse in a few places, grass 
may be too high, some 
trash or debris on field  

Field has uniform grass 
coverage and is well-
mowed, no trash or debris 
on field; nets, if furnished, 
are intact 

Bike Rack Rack is in poor condition, 
almost unstable or has poor 
access 

Rack is bent, or missing 
paint, but otherwise usable 

Rack is sturdy, usable, may 
have a few cosmetic 
blemishes 

Exercise Stations with Signage 
(Exer. Station) 

4 or > stations need major 
repair – are not safe to use. 
Signage may be missing or in 
poor condition for several 
stations. Path between 
stations is unsafe. 
 
 

3 or < stations may need 
minor repair or 
maintenance, path between 
stations need minor 
improvement 

Stations themselves are in 
good condition and safe. 5 
or > stations with safe path 
between them 

Play equipment (describe if 
different than traditional play 
equipment – slide, swings, 
monkey bars) 

Several pieces are in need of 
major repair and is almost or 
unstable, there is a lot of 
trash, and the ground is 
overgrown or barren   

Some equipment is in need 
of minor repair, there is 
some trash, and the ground 
needs some improvement  

In good condition, variety of 
pieces, ground in good 
condition, well-kept and 
clean 

Pool > 3 ft deep Swimming pool has very 
discolored water or too little 
water, surrounding surface is 
in need of repair, trash in or 
around pool – not safe for use 

Swimming pool or deck 
needs minor cleaning or 
treatment 

Swimming pool is clean, 
well-lit. surrounding surface 
is safe as well as exit/entry 
points 

Sandbox Sandbox is < or ½ full, and/or 
needs cleaning (replacement 
sand). Box itself needs major 
repair, and is almost unusable   

Sandbox is only ¾ full, and 
is mostly clean; the box or 
edging could use minor 
repair 

Sandbox has adequate 
clean sand, all sides/edging 
are sturdy and there are 
safe places for children to 
sit 

Sidewalk Sidewalk has major damage 
and needs repair, almost 
unusable 

Sidewalk has some debris, 
cracks or uneven surfaces, 
but otherwise usable 

Sidewalk is smooth, clear of 
debris 

Tennis courts – Counts Courts have cracked surface, 
nets are in major need of 
repair, debris is evident; 
almost unusable 

Court surface and nets are 
in need of some repair, but 
otherwise usable 

Tennis court surface and 
nets are in fairly good 
condition 
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Trails – running/biking Surface is unsafe in many 

places, there is a lot of debris, 
no signage about appropriate 
use 

Surface is in places uneven 
or in need of minor repair, 
may be a few hazards or 
avoidable debris 

Surface is smooth, without 
unmarked hazards or debris 
, has signage re: 
appropriate users 

VB courts – Count Playing surface has debris or 
cracks or bumps all over, net 
is almost unusable or missing 

Playing surface has some 
debris or cracks or has 1 – 5 
bumps, net is sagging or has 
holes 

Playing surface is free of 
debris and smooth, net is in 
good condition 

Wading Pool < 3 ft. Wading pool has discolored 
water, or no water, trash in or 
around pool – not safe for use 

Wading pool needs minor 
cleaning or repair 

Wading pool is clean and 
well-kept 

Amenities Poor Mediocre Good 
Access Points Some appear as potentially 

unsafe areas, unkept, not 
well-marked  

Not all access points are 
clearly marked. Some may 
have trash or overgrown 
grass. 

Clearly visible, safe, free of 
debris or overgrown grass. 
If gated, works properly. 

Bathrooms Bathroom is not clean, not 
well-stocked. More than 50% 
of fixtures are in disrepair 

Bathroom is fairly clean, 
stocked, and most sinks’ 
and toilets’ plumbing is in 
good working order. 

Bathroom is clean, well-lit, 
stocked, all plumbing is 
functioning well. 

Benches – all types of affixed 
seating. Count 

Benches are in bad condition, 
unusable 

Benches are missing some 
paint or boards, may be 
crooked, but otherwise 
usable 

In good condition but could 
have minor cosmetic flaws 

Drinking fountains – Count  Either all or most (50%) are 
broken 

At least 1 of the total 
fountains not in working 
operation 

Working, clean fountains 
with clean surrounding area 

Fountains (decorative) Water is unclean or not 
flowing. Fountain itself is in 
disrepair. Area at base is in 
poor shape  

Water is clean; fountain 
itself is in adequate repair. 
Area at base could use a 
little improvement 

Water is clean; fountain is 
in good condition (working). 
Area at base of fountain is 
well-kept 

Landscaping efforts 
(this does not include grass) 

Shrubs or flowering plants 
appear dead or more than 
50% overgrown with weeds. 
(Does not include grass) 
 
 

Shrubs or flowering plants 
in ground, but do not 
appear healthy and/or 
colorful. Existing weeds. 

Attractive live shrubs 
and/or flowering plants, 
perhaps decorative material 
such as rock or mulch 

Lighting – Count For an 
outdoor resource such as a 
park, this is within the 
boundaries 

Area has limited lighting, 
inadequate for safety 

They are usable, but need 
minor repair, partially clean 

Area or building has 
effective overhead lighting 
which sufficient for safety 

Picnic tables shaded Count Tables are in need of major 
repair, unclean, almost 
unusable  

Tables are usable, but need 
minor repair, partially clean 

Tables are sturdy and in 
good condition, clean 

Picnic tables no-shade Count Same as above  Same as above Same as above 
Shelters – Count Structures are not intact – so 

rain would get into area. If 
seating/tables are present, 
they are in major need of 
repair or are missing 

Structures are in need of 
some repair, provide 
protection from weather. If  
seating/tables are present 
they are usable but need 
minor repair 

Structures are intact, 
provide protection from 
weather. If  seating/tables 
are present they are clean. 
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Shower/Locker room Unclean, may not be well-lit, 

inadequate dressing space or 
receptacles provided, 
plumbing is almost unusable 

Most areas are clean, 
lockers and/or dressing 
space provided (but is 
inadequate), plumbing 
could be improved, but 
works  

clean, well-lit, lockers 
and/or dressing space 
provided, plumbing works 
well  

Trash containers – Count Unclean and/or in poor 
condition, more care needed, 
Full with trash or overflowing.  

Partially unclean or in < 
perfect condition, but 
scattered, and unstable 

Clean on exterior, scattered 
throughout, not 
overflowing with trash 

Incivilities 1 2 3 
Auditory annoyance Sound is not irritating, but is 

(hardly) noticeable 
Sound(s) is (are) noticeable 
and interfere(s) with 
enjoyment of resources 

Noticeable sounds which 
are unpleasant. Reaction is 
to leave area. 

Broken glass A few pieces of broken glass 
(the equivalent of 1 bottle) 

Several pieces of broken 
glass (the equivalent of 2 – 
4 bottles) 

Many pieces of broken glass 
(5+ bottles) 

Dog refuse 1 refuse pile from dog 2 – 4 dogs refuse piles from 
dogs 

5 or > refuse piles from 
dogs 

Dogs Unattended 1 dog unattended 2 – 4 dogs unattended; may 
be associated noise 

5 or > dogs unattended, 
definitely unsafe, may be 
associated noise   

Evidence of alcohol use 1 bottles, cans, or bottle caps 
visible 

2 – 4 bottles, cans, or bottle 
caps visible 

5 or > bottles, cans, or 
bottle caps visible 

Evidence of substance use 1 piece: syringes, paint cans, 
rags, baggies, rolling papers 

2 – 4  pieces: syringes, paint 
cans, rags, baggies, rolling 
papers 

5 or > pieces: syringes, paint 
cans, rags, baggies, rolling 
papers 

Graffiti/tagging 1-3 small 4+ small or 1 large 2 + large 
Litter A few items (<5) are on the 

ground 
Several items (5-10) are on 
the ground 

Many items are on the 
ground (11+) 

No grass A small area without grass A moderate portion of the 
area without grass 

A large area without grass 
(more than with grass) 

Overgrown grass A little bit, hardly noticeable A moderate amount, 
noticeable 

A lot, very noticeable, may 
be obstructing some 
equipment 

Sex paraphernalia 1 used or unused 
contraceptive devices and/or 
1 pieces of pornographic 
reading material visible 

2 - 4 used or unused 
contraceptive devices 
and/or 2 - 4 pieces of 
pornographic reading 
material visible 

5 or > used or unused 
contraceptive devices 
and/or 5 or > pieces of 
pornographic reading 
material visible 

Vandalism Hardly noticeable, but it 
appears up to a few pieces of 
equipment or an area of 
indoor space has been 
defaced 

Noticeable, more than a 
few pieces of equipment 
are vandalized, or < 50 % of 
the space has been 
rendered unusable by 
vandalism 

Very noticeable, more 
equipment in disrepair than 
in good order, between 
50%-100%,  because of 
vandalism. Signs of 
vandalism are obvious 
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Feature Poor Mediocre Good

Baseball field -
Count

Surface of fields is
uneven, unsafe, no
overhead lighting, no
benches for players,
fencing in poor condition
or nonexistent

Surface of fields is uneven,
unsafe, no overhead
lighting, no benches for
players, fencing in poor
condition or nonexistent

Surface of fields is
uniform, no
rocks/barriers to
running bases, have
overhead lighting, +
benches for dugouts.
Have bleachers for
spectators, intact
backstop fencing

Basketball courts –
Count
(BB courts)

Court of hoop is in very
bad condition, almost
unstable

Hoop is missing a net, rim
is bent, court has cracks or
weeds

Hoop is straight and has
a net or chain, court is
playable

Soccer fields – Count Grass coverage may be
poor in 50% or > of the
field, rough surface,
hazards and/or trash on
the field

Grass coverage may be
sparse in a few places, grass
may be too high, some trash
or debris on field

Field has uniform grass
coverage and is well-
mowed, no trash or
debris on field; nets, if
furnished, are intact

Bike Rack Rack is in poor condition,
almost unstable or has
poor access

Rack is bent, or missing
paint, but otherwise usable

Rack is sturdy, usable,
may have a few
cosmetic blemishes

Exercise Stations
with Signage
(Exer. Station)

4 or > stations need major
repair – are not safe to
use. Signage may be
missing or in poor
condition for several
stations. Path between
stations is unsafe.

3 or < stations may need
minor repair or
maintenance, path between
stations need minor
improvement

Stations themselves are
in good condition and
safe. 5 or > stations
with safe path between
them

Play equipment
(describe if different
than traditional play
equipment – slide,
swings, monkey bars)

Several pieces are in need
of major repair and is
almost or unstable, there is
a lot of trash, and the
ground is overgrown or
barren 

Some equipment is in need
of minor repair, there is
some trash, and the ground
needs some improvement

In good condition,
variety of pieces,
ground in good
condition, well-kept
and clean

Pool à 3 ft deep Swimming pool has very
discolored water or too

Swimming pool or deck
needs minor cleaning or

Swimming pool is
clean, well-lit.
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little water, surrounding
surface is in need of
repair, trash in or around
pool – not safe for use

treatment surrounding surface is
safe as well as
exit/entry points

Sandbox Sandbox is < or ½ full,
and/or needs cleaning
(replacement sand). Box
itself needs major repair,
and is almost unusable 

Sandbox is only ¾ full, and
is mostly clean; the box or
edging could use minor
repair

Sandbox has adequate
clean sand, all
sides/edging are sturdy
and there are safe
places for children to
sit

Sidewalk Sidewalk has major
damage and needs repair,
almost unusable

Sidewalk has some debris,
cracks or uneven surfaces,
but otherwise usable

Sidewalk is smooth,
clear of debris

Tennis courts –
Counts

Courts have cracked
surface, nets are in major
need of repair, debris is
evident; almost unusable

Court surface and nets are
in need of some repair, but
otherwise usable

Tennis court surface
and nets are in fairly
good condition

Trails –
running/biking

Surface is unsafe in many
places, there is a lot of
debris, no signage about
appropriate use

Surface is in places uneven
or in need of minor repair,
may be a few hazards or
avoidable debris

Surface is smooth,
without unmarked
hazards or debris , has
signage re: appropriate
users

VB courts – Count Playing surface has debris
or cracks or bumps all
over, net is almost
unusable or missing

Playing surface has some
debris or cracks or has 1 – 5
bumps, net is sagging or has
holes

Playing surface is free
of debris and smooth,
net is in good condition

Wading Pool< 3 ft. Wading pool has
discolored water, or no
water, trash in or around
pool – not safe for use

Wading pool needs minor
cleaning or repair

Wading pool is clean
and well-kept

Amenity Poor Mediocre Good

Access Points Some appear as
potentially unsafe areas,
unkept, not well-marked

Not all access points are
clearly marked. Some may
have trash or overgrown
grass.

Clearly visible, safe,
free of debris or
overgrown grass. If
gated, works properly.
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Bathrooms Bathroom is not clean, not
well-stocked. More than
50% of fixtures are in
disrepair

Bathroom is fairly clean,
stocked, and most sinks’
and toilets’ plumbing is in
good working order.

Bathroom is clean,
well-lit, stocked, all
plumbing is functioning
well.

Benches – all types
of affixed seating.
Count

Benches are in bad
condition, unusable

Benches are missing some
paint or boards, may be
crooked, but otherwise
usable

In good condition but
could have minor
cosmetic flaws

Drinking fountains
– Count

Either all are broken, or
there are none

At least 1 of the total
fountains not in working
operation

Working, clean
fountains with clean
surrounding area

Fountains
(decorative)

Water is unclean or not
flowing. Fountain itself is
in disrepair. Area at base
is in poor shape

Water is clean; fountain
itself is in adequate repair.
Area at base could use a
little improvement

Water is clean; fountain
is in good condition
(working). Area at base
of fountain is well-kept

Landscaping efforts
(this does not include
grass)

No attempts have been
made at landscaping
outside of grass.

Shrubs or flowering plants
in ground, but do not appear
healthy and/or colorful.
Existing weeds.

Attractive live shrubs
and/or flowering plants,
perhaps decorative
material such as rock or
mulch

Lighting – Count For
an outdoor resource
such as a park, this is
within the boundaries

Area has limited lighting,
inadequate for safety

There are usable, but need
minor repair, partially clean

Area or building has
effective overhead
lighting which
sufficient for safety

Picnic tables shaded
Count

Tables are in need of
major repair, unclean,
almost unusable

Tables are usable, but need
minor repair, partially clean

Tables are sturdy and in
good condition, clean

Picnic tables no-
shade Count

Same as above Same as above Same as above

Shelters – Count Structures are not intact –
so rain would get into

Structures are intact,
provide protection from

Structures are intact,
provide protection from
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area. Seating/tables are in
major need of repair or are
missing

weather, seating/tables are
usable but need minor
repair

weather, and contain
clean seating/tables

Shower/Locker
room

Unclean, may not be well-
lit, inadequate dressing
space or receptacles
provided, plumbing is
almost unusable

Most areas are clean,
lockers and/or dressing
space provided (but is
inadequate), plumbing could
be improved, but works

clean, well-lit, lockers
and/or dressing space
provided, plumbing
works well

Trash containers –
Count

Unclean and/or in poor
condition, < # needed,
Full with trash.

Partially unclean or in <
perfect condition, but
scattered, and unstable

Clean on exterior,
scattered throughout,
not overflowing with
trash

Incivilities 1 2 3

Auditory annoyance Sound is not irritating, but
is (hardly) noticeable

Sound(s) is (are) noticeable
and interfere(s) with
enjoyment of resources

Noticeable sounds
which are unpleasant.
Reaction is to leave
area.

Broken glass A few pieces of broken
glass (the equivalent of 1
bottle)

Several pieces of broken
glass (the equivalent of 2 –
4 bottles)

Many pieces of broken
glass (5+ bottles)

Dog refuse 1 refuse pile from dog 2 – 4 dogs refuse piles from
dogs

5 or > refuse piles from
dogs

Dogs Unattended 1 dog unattended 2 – 4 dogs unattended; may
be associated noise

5 or > dogs unattended,
definitely unsafe, may
be associated noise 

Evidence of alcohol
use

1 bottles, cans, or bottle
caps visible

2 – 4 bottles, cans, or bottle
caps visible

5 or > bottles, cans, or
bottle caps visible

Evidence of
substance use

1 piece: syringes, paint
cans, rags, baggies, rolling
papers

2 – 4  pieces: syringes, paint
cans, rags, baggies, rolling
papers

5 or > pieces: syringes,
paint cans, rags,
baggies, rolling papers
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Graffiti/tagging 1-3 small 4+ small or 1 large 2 + large

Litter A few items (<5) are on
the ground

Several items (5-10) are on
the ground

Many items are on the
ground (11+)

No grass A small area without grass A moderate portion of the
area without grass

A large area without
grass (more than with
grass)

Overgrown grass A little bit, hardly
noticeable

A moderate amount,
noticeable

A lot, very noticeable,
may be obstructing
some equipment

Sex paraphernalia 1 used or unused
contraceptive devices
and/or 1 pieces of
pornographic reading
material visible

2 - 4 used or unused
contraceptive devices
and/or 2 - 4 pieces of
pornographic reading
material visible

5 or > used or unused
contraceptive devices
and/or 5 or > pieces of
pornographic reading
material visible

Vandalism Hardly noticeable, but it
appears up to a few pieces
of equipment or an area of
indoor space has been
defaced

Noticeable, more than a few
pieces of equipment or >
region of the space have
been rendered unusable by
vandalism

Very noticeable, more
equipment in disrepair
than in good order
because of vandalism.
Signs of vandalism are
obvious

UNDO Research Lab - 713-743-1183 - 3855 Holman Street - Garrison Room 105H - Houston, TX 77204-6015
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Physical Activity Resource Assessment Instrument (PARA) 

UNDO Projects 2005*Dr. Rebecca Lee, Principal Investigator*releephd@yahoo.com 

 

1) Date _____________ 
4) Time  
start:_____    
stop:_____ 

2) Data col _______ 
5) Phone Call  
 departure:_____ 
arrival:_____  

3) HD/PA Resource ID _________________ 

6) Type of Resource                
    1 fitness club                  2 park              
    3 sport facility                 4 trail    
    5 community center        6 church 
    7 school 
    8 combination _____________________ 

7) Approximate Size:  1 sm  2 med  3 lg 
8) Capacity (indoor) _______________ 
9) Cost    
1 Free     
2 Pay at the door 
3 Pay for only certain programs 
4 Other _________________________ 10) Hours  a) open _______   b) close ______ 

11) Signage – Hours   yes       no  12) Signage – Rules yes    no  
Feature Rating Amenity  Rating 
13) Baseball field 0 1 2 3 26) Access Points 0 1 2 3 
14) Basketball courts 0 1 2 3 27) Bathrooms 0 1 2 3 
15) Soccer field 0 1 2 3 28) Benches 0 1 2 3 
16) Bike Rack 0 1 2 3 29) Drinking fountain 0 1 2 3 
17) Exercise Stations 0 1 2 3 30) Fountains 0 1 2 3 
18) Play equipment  0 1 2 3 31) Landscaping efforts 0 1 2 3 
19) Pool > 3 ft deep 0 1 2 3 32) Lighting 0 1 2 3 
20) Sandbox 0 1 2 3 33) Picnic tables shaded 0 1 2 3 
21) Sidewalk 0 1 2 3 34) Picnic tables no-shade 0 1 2 3 
22) Tennis courts 0 1 2 3 35) Shelters 0 1 2 3 
23) Trails – running/biking 0 1 2 3 36) Shower/Locker room 0 1 2 3 
24) VB courts 0 1 2 3 37) Trash containers 0 1 2 3 
25) Wading Pool < 3 ft. 0 1 2 3  
Incivilities Rating Incivilities Rating 
38) Auditory annoyance 0 1 2 3 44) Graffiti/tagging 0 1 2 3 
39) Broken glass 0 1 2 3 45) Litter 0 1 2 3 
40) Dog refuse 0 1 2 3 46) No grass 0 1 2 3 
41) Dogs Unattended 0 1 2 3 47) Overgrown grass 0 1 2 3 
42) Evidence of alcohol use 0 1 2 3 48) Sex paraphernalia 0 1 2 3 
43) Evidence of substance use 0 1 2 3 49) Vandalism 0 1 2 3 

Comments: 
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Appendix B: Observational Measurement Tools 
 

Physical Activity Resource Evaluation (PARA)  
1) Date _________________ 
2) Collector ID _______________ 
 

3) Site ID _______ 
4) Time 
Start: __________ 
Stop: __________ 

5) Type of Resource 
1 - fitness club                                  5 – community centre 
2 - park                                              6 – church  
3 – sport facility                               7 - school 
4 – trail                                              8 – combination  
                                                           __________________ 

6) Approximate size:  
1 small     2 medium     3 large 
7) Capacity (indoor) 

8) Cost 
1 – Free 
2 – Pay at the door 
3 – Pay for only certain programs 
4 – Other _____________________ 

9) Hours           a) open __________       
                           b) close __________ 

10) Signage  
Hours     � Yes    � No 

 11) Signage  
Rules     � Yes    � No 

 

Feature Rating Amenity Rating 
12) Baseball field 0 1 2 3 35) Access points 0 1 2 3 
13) Basketball courts 0 1 2 3 36) Bathrooms 0 1 2 3 
14) Soccer field 0 1 2 3 37) Benches 0 1 2 3 
15) Bike rack 0 1 2 3 38) Drinking fountain 0 1 2 3 
16) Exercise stations 0 1 2 3 39) Fountains 0 1 2 3 
17) Play equipment 0 1 2 3 40) Landscaping efforts 0 1 2 3 
18) Pool > 3ft deep 0 1 2 3 41) Lighting 0 1 2 3 
19) Sandbox 0 1 2 3 42) Picnic tables shaded 0 1 2 3 
20) Sidewalk 0 1 2 3 43) Picnic tables no shade 0 1 2 3 
21) Tennis courts 0 1 2 3 44) Shelters 0 1 2 3 
22) Trails – running/biking 0 1 2 3 45) Shower/Locker room 0 1 2 3 
23) VB courts 0 1 2 3 46) Trash containers 0 1 2 3 
24) Wading pool <3ft.  0 1 2 3 47) Total # of amenities:     
25) Multipurpose 0 1 2 3 Incivilities Rating 
26) Frontón/Frontenis 0 1 2 3 48) Auditory annoyance 0 1 2 3 
27) Indoor Toy area 0 1 2 3 49) Broken glass 0 1 2 3 
28) Boxing 0 1 2 3 50) Dog refuse 0 1 2 3 
29) Skateboard park 0 1 2 3 51) Dogs unattended 0 1 2 3 
30) Handball 0 1 2 3 52) Evidence of alcohol use 0 1 2 3 
31) BMX 0 1 2 3 53) Evidence of substance use 0 1 2 3 
32) Dog park 0 1 2 3 54) Graffiti/tagging 0 1 2 3 
33) Open green spaces 0 1 2 3 55) Litter 0 1 2 3 
34) Total # of features:  56) No grass 0 1 2 3 
     57) Overgrown grass 0 1 2 3 
     58) Sex paraphernalia 0 1 2 3 
     59) Vandalism 0 1 2 3 

Comments:  
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Additional Operational Definitions for PARA  
 

Feature Poor Mediocre Good 
Multipurpose area 
(area for 2+ sports) 
- count 

Surface is uneven, 
unsafe, pieces of fixed 
equipment are missing 
or in very bad condition 
(e.g., basketball ring/net) 

Hoop is missing a net, rim 
is bent, soccer posts could 
use some repair, court has 
cracks or weeds 

Hoop is straight and has a 
net or chain, soccer posts are 
in good condition, court is 
safe and playable with no 
major cracks or weeds 

Frontón/Frontenis 
- count 

Surface is uneven, 
unsafe, several dents in 
the wall, metal net 
above the wall is missing, 
metal sheet across the 
bottom of the wall is 
missing, painted lines are 
faded and difficult to see 

Court has cracks or weeds, 
a few dents in the wall, 
metal net is present but 
bent or with holes, metal 
sheet across the bottom is 
incomplete, painted lines 
are present but appear 
worn in some areas 

Court is safe and playable 
with no major cracks or 
weeds, metal net is present 
and in good condition, metal 
sheet across the bottom is 
complete and not lose, 
painted lines are clear 

Ludoteca (Indoor 
toy area) 

Several pieces of the 
foam floor mats are 
missing or in poor 
condition, 50% or more 
of the toys are broken 
and/or dirty, lighting is 
limited  

Only a couple of floor mats 
have been damaged, 
between 20-50% of the 
toys are broken and/or 
dirty, lighting could be 
improved but is sufficient 

Floor mats are intact and not 
damaged, less than 20% of 
toys are broken and/or dirty, 
lighting is good 

Boxing gym Much of the sawdust is 
missing from punching 
bags, almost unusable. 
The surface of the boxing 
ring is hard, made of 
wood or concrete. There 
are over 6 items 
misplaced throughout 
the gym (socks, shorts, 
hand tape, etc.) 

Punching bags have lost 
some of their sawdust but 
are still usable. The surface 
of the boxing ring is hard, 
but only because it is old 
(it was originally soft). 
There are 3-6 misplaced 
items throughout the gym.  

Punching bags are full. The 
surface of the boxing ring is 
soft/spongy. Only one or two 
items are misplaced 
throughout the gym.  

Skateboard park Concrete is uneven, 
there is water in the 
bowls, walls are cracking, 
the rails are loose and/or 
broken. Area is unsafe.  

There is some dirt/dust in 
the bowls. There are metal 
stiches on the rails, there is 
some cracking in the walls 
and concrete, but the 
space is still safe.  

Concrete is even, the bowls 
are empty, the rails are firm.  

Handball - count Nets are missing from 
the goal and the back of 
the court. Court lines are 
faded and difficult to 
see. Goals are not 
painted (should be black 
and white).  

Nets are present for the 
goal and the back of the 
court but there are holes. 
Court lines are faded only 
in some areas. Goals are 
painted, but the definition 
between the black and 
white are not well defined.  

Nets are present for the goal 
and the back of the court and 
are in good condition. Court 
lines are clear and easy to 
see. Goals are painted and 
there is definition between 
the black and white colours.  
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BMX The dirt mounds are 
almost unusable because 
of dents and uneven 
surfaces.  

The dirt mounts could use 
levelling in some areas but 
are still usable.  

The dirt mounds are even, 
compact and safe.  

Dog park - count Part of the fence is 
down, there are not 2 
gates, there are hazards 
and/or trash  

The fence goes all the way 
around the dog park but 
there are parts that need 
repair. There are two 
gates, but they are not 
functioning properly. Some 
trash or debris.   

The fence goes around the 
dog park and is in good 
condition. There are two 
gates that work to prevent 
dogs from escaping. No trash 
or debris.  

Open green spaces Grass is too long or 
patchy in most of the 
area. There are hazards 
and/or trash 

Grass is too long or patchy 
only in a small portion of 
the area. There is some 
trash or debris.  

Grass is even and well 
maintained. No trash or 
debris.  
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Appendix D 

 
System for Observing Play and Recreation in Communities (SOPARC) 
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SOPARC 

(System for Observing Play and Recreation in Communities) 
 
 
PURPOSE 
 
SOPARC was designed to obtain direct information on community park use, including relevant concurrent 
characteristics of parks and their users. It provides an assessment of park users’ physical activity levels, 
gender, activity modes/types, and estimated age and ethnicity groupings. Additionally, it provides 
information on individual park activity areas, such as their levels of accessibility, usability, supervision, and 
organization. 
 
Relevant Target Areas within a park are first measured, coded, and mapped. Certified assessors then visit 
the target areas during specific time periods on randomly scheduled days. During the RAND PARKS study, 
SOPARC observations will be made throughout the day, and include specified times in the morning, noon, 
afternoon, and evening (7:30AM; 11:30AM; 3:30PM; 6:30PM). 
 
 
RATIONALE 
 
Physical activity and recreation are positively associated with good health. Investigations of activity 
participants in “open” environments (e.g., recreation and leisure settings) have been hampered by the lack of 
an objective tool for quantifying physical activity and user characteristics. Measurement in these settings is 
complicated because the number of participants and their activity modes and intensity levels change 
frequently. 
 
 
SUMMARY 
 
SOPARC is based on momentary time sampling techniques in which systematic and periodic scans of 
individuals and contextual factors within pre-determined target areas in parks are made. During a scan the 
activity of each individual is mechanically or electronically coded as Sedentary (i.e., lying down, sitting, or 
standing), Walking, or Very Active. Separate scans are made for females and males, and for estimating the 
age and ethnic groupings of participants. Simultaneous entries are also made for time of day, area 
accessibility, area usability, presence of supervision and equipment, and presence and classification of 
organized activities. Summary counts describe the number of participants by gender, activity modes and 
levels, and estimated age and gender groupings.  The instrument permits physical activity level comparisons 
to be made among different environments or within the same setting over different time periods. Energy 
expenditure estimates (Kcal/kg/min) for a Target Area of park can be calculated based on previously 
validated constants for each level of activity. 
 
 
VALIDITY & RELIABILITY 
 
Validity 
Validity of the activity codes used by SOPARC has been established through heart rate monitoring 
(McKenzie et al., 1991; Rowe, Schuldheism, & van der Mars, 1997).  These provide support for the initial 
construct validity of SOPARC. Providing measures of persistent behaviors (i.e., physical activity) are taken 
frequently and at random, momentary time sampling techniques have shown to yield valid behavioral 
samples.  Because only brief episodes are recorded, response and recording occur simultaneously with 
observations occurring at an approximate rate of one person per second. 
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Reliability 
Reliability data for a similar instrument (SOPLAY) were collected during 14 days of field assessments in 
middle schools.  A pair of assessors simultaneously and independently made counts of boys and girls in 
each activity category in selected target areas.  Activity counts from a total of 186 target areas were used in 
the reliability analysis. Interobserver agreements for the five contextual variables were 95%, 97%, 93%, 
96%, and 88%, for area accessibility, usability, presence of supervision, presence of organized activity, and 
provision of equipment, respectively.  To examine the reliability of activity counts made by different 
assessors, a series of intraclass correlations were computed.  Correlations were high for sedentary girls 
(R=.98) and walking girls (.95), although lower for counts of very active girls (.76).  For boys, correlations 
were high for sedentary (.98), walking (.98), and very active (.97) behavior. It was concluded that all 
interobserver agreements and intraclass correlations met acceptable criteria (IOA=80%, R=.75) for reliable 
assessment. 
 
 
 
OBSERVATION AREAS 
 
Direct observations are made in designated Target Areas that represent all standard locations likely to 
provide opportunities for park users to be physically active. These Areas will be predetermined and 
identified for observations prior to baseline assessments.  A map is provided to identify areas and a 
standard observation order for each park.  Additional target areas may be added by observers on site and 
then documented. 
 

During occasions of high user density, Target Areas are subdivided into smaller Subtarget Areas (scan 
spaces) so that accurate measures can be obtained.  Observers use standard court or field markings to 
determine appropriate Subtarget Areas within each Target Area.  Data from these smaller spaces are 
summed to provide an overall measure for each Target Area. 
 

NOTE:  A decision to subdivide a Target Area depends upon the (1) number of park users in the 
area and (2) the type of user activity. Fast moving activities with people clustered together and 
moving in diverse directions (e.g., during soccer) require smaller scan spaces. 
 
 
 

OBSERVATION PREPARATION 
 
1. Prior to leaving for the park, prepare observation materials including: synchronized wristwatch, counter, 

clipboard, sufficient SOPARC recording forms, target area map, and pencils. 
 
2. Arrive at the park site at least 20 minutes prior to the official start of coding.  Review the sequence for 

observing Target Areas.  Visit each Target Area in order and plan how to sub-divided it into Subtarget 
Areas if necessary.  Mentally rehearse by scanning each area a few times.   
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SOPARC CODES and RECORDING 
Date Enter the date (mm/dd/yyyy) of the observation. 
 
Park ID# Enter the designated Park ID. This is generally a two-letter abbreviation of the park name 

(e.g., Pecan Park is represented by “PP”). 
 
Observer ID Enter your ID code. 
 
Period   Check the appropriate box to indicate whether observations were made in the morning, 

lunch, afternoon, or evening. 
 
Target Area  Refers to the number of a previously designated Target Area (see the park map).  If 

necessary, assign Sub-target Area numbers when you divide the area into multiple scan 
spaces.  

  
Start Time       Enter the start time of the scan for that designated area. 
 
Area Condition  Check “Yes” or “No” to describe specific conditions for each scan area.   
 

Accessible = Code “YES” if area is accessible to the public (e.g., area is not locked or rented to a 
private party). 

 
Usable = Code “YES” if area is usable for physical activity (e.g., is not excessively wet or roped off 

for repair).  For example, code “YES” when the space is usable, even though it may be locked.  
Code “NO” when there is insufficient lighting to use the space (e.g., no outdoor lights permitting 
play after sunset). 

 
Equipped = Code “YES” if equipment (e.g., balls, jump ropes) provided by the park is present 

during the scan.  Code “NO” if the only equipment available is permanent (e.g., basketball 
hoops and climbing apparatus) or owned by park users themselves (e.g., frisbee, ball, or 
bicycle brought by a family). 

 
Supervised = Code “YES” if area is supervised by designated park or adjunct personnel (e.g., park 

rangers, playground supervisors, volunteers, sport officials, teachers). The supervisor must be in 
or adjacent to that specific area (e.g., available to direct park users and respond to 
emergencies), but does not have to be instructing, officiating, or organizing activities. 

 
Activity Organized = Code “YES” if an organized physical activity is occurring in the scan area 

(e.g., a scheduled sporting event or exercise class is being lead by park staff or adjunct 
personnel).   

 
Dark = Code “YES” to indicate the area has insufficient lighting to permit active play. Observers 

should not enter a target area unless there is sufficient lighting. 
 
Empty = Code “YES” when there are no individuals present during the scan.  Also, code “YES” 

when the area is dark. 
 

Comments Enter relevant additional information about the condition, people, or activities within the 
Target Area.    
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Activity   Write in the most prominent (primary) physical activity that females and males are doing in 

the area.  If applicable, write in the second most prominent physical activity (secondary) 
that females and males are doing.  A space is also provided to write in the most prominent 
activity attracting female and male onlookers/spectators to the area (this only applies to 
organized activities). 

 
 During scans of the target area, all people should be accounted for as either participating in 

the primary activity, secondary activity, or as a spectator.   
 

 
Some physical activity modes are: 

 
Fitness Related Codes:   
aerobics (dance/step aerobics) 
fitness stations  
jogging/running 
strengthening exercises (pull ups) 
walking 
 
Sport Related Codes:  
baseball       
basketball      
cheer leading  
dance  
football      
gymnastics    
handball   
horseshoes 
soccer 
tennis/racquet 
tetherball 
volleyball 
 
Active Game Related Codes: 
climbing/sliding 
jumping (rope, hoops, hop scotch) 
manipulatives/racquet activities 
tag/chasing games 
  
Sedentary Related Codes: 
artwork 
chess/checkers/cards 
lying down 
picnicking (food involved) 
reading 
standing 
sitting 
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Age Group Determine age according to the following criteria: 

 
Child = Children from infancy to 12 years of age as children. 
 
Teen = Code adolescents from 13 to 20 years of age as teenagers. 

 
Adult = Code people from 21 to 59 years of age as adults. 
 
Senior = Code people 60 years of age and older as seniors.  

 
 
Ethnicity Code whether the primary ethnicity for each individual is Latino (L), Black (B), White (W), or 

Other (O). 
 
 

 Activity Scanning left to right, determine the activity level based on the following criteria: 
 

Sedentary (S) = Individuals are lying down, sitting, or standing in place.  
 
Walking (W) = Individuals are walking at a casual pace.  

 
Vigorous (V) = Individuals are currently engaged in an activity more vigorous than an 
ordinary walk (e.g., increasing heart rate causing them to sweat, such as jogging, swinging, 
doing cart wheels).  
 
 

Participants Include all individuals who are participating in the primary activity in the target area (e.g., 
baseball). If more than one significant activity is going on, record the information for the 
group in the “secondary” activity. 

 
 
Spectators When spectators are at an organized event, write in the name of the activity they are 

watching and describe their characteristics.  Spectators can be watching from the sidelines 
or bleachers.  

 
 
 
RECORDING PROCEDURES 
 
1. On the observation form, enter the Date, Park ID, Observer ID, Period, and Target Area.   
 

• Observers are encouraged to complete this section prior to the start of the observation 
period.  

 
2. If there are too many people to count in any area, divide it into separate Subtarget Areas and follow the 

below procedures for each Subtarget Area separately.  Use letters to distinguish the Subtarget Areas 
(i.e., A, B, C).   

 
• When people move to a different Subtarget Area while you are scanning, count only those 

who are present at the time you are scanning.  In rare cases you may count people twice 
or miss them as they change Subtarget Areas.  Make sure that all space in each main 
target area is included within the Subtarget Areas. 

 
3.  Enter the Start Time for each area scan.  
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4. Record the conditions for each area (Accessible, Usable, Equipped, Supervised, Organized, Dark, and 

Empty).   
 

• When there are people are in the area, continue with action #5.   
• When the area is “dark” or “empty,” complete the conditions and then move to the next 

Target Area.   
 
5. Determine if there are Females within the target area.   
 

• If no females are located within the target area, write “none” and move to action #13.   
 

6. For Females, decide which is the main activity in the target area and record it under Primary Activity.  
Refer to the codes listed on the SOPARC data form (or this protocol) to determine the appropriate 
terminology for the activity (e.g., aerobics, baseball, climbing).  

 
• If no females are participating in a primary activity, write “none” and move to action #11.   

 
7. Scan the target area for Females who are participants in the primary activity.  Use the counter to record 

the number of females by age and ethnicity groupings.  
 

• Use the top row of the counter to help with age grouping, with children on the left 
(chartreuse), teens (light green), adults (dark green), and seniors (gray).  Use the second 
row of buttons is ethnicity, (tan=Latino, Black= African American, White=Caucasian, 
Yellow=other).  Count age first, and then ethnicity, for each person.   

 
• Always scan from LEFT to RIGHT.  Observe each person for each category in the area only 

once.  If an observed person reappears in the scan area, do not record a second time.  Do 
not backtrack to count new people entering the area. 

 
8. Transfer these data to the SOPARC Observation Form and reset the counter. 
 
9. Now scan all participating females in the primary activity and record their activity level (sedentary, 

walking, or vigorous).  
 
10. Transfer these data to the SOPARC Observation Form and reset the counter. 
 
11. Now scan the entire target area again for Females who are participating in a Secondary Activity.  

Describe the activity and scan for age, ethnicity, and activity level.  
 

• If there are no females participating in the secondary activity, write “none” under Secondary 
Activity and move to action #12.    

 
12. Scan the entire target area again for Females who are Spectators.    Describe the activity they are 

watching and scan for age, ethnicity, and activity level (they will typically be sedentary, but could be 
walking or vigorously involved). 

 
• If there are no female spectators, write “none” under organized activity and move to action 

#13. 
 
13. Repeat actions #5 through #12 for Males, scanning first for participants in the primary activity, then 

secondary activity, and finally spectators. 
 
14. Move to the next Target Area. 
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RECORDING PROCEDURES FOR WALKING/JOGGING TRACKS 
 
1. Prior to observing in the park, a research team member will walk the path/track and record the length of 

time, in minutes, it took to complete one full lap around it (e.g., seven minutes). The Target Area will be 
observed for this length of each time a scan of the area is conducted.  

 
2. A standard location from which all scans will be made will be identified.  This location is referred to as 

the Coding Station and will easily identifiable. 
 

3. On the SOPARC Observation Form, enter the Date, Park ID, Observer ID, Period, and Target Area. 
 

• If possible, complete this section prior to the start of the observation period.  
 
4. Enter the Start Time for the area scan on the SOPARC Observation Form. 
 
5. Record the conditions for each area (Accessible, Usable, Supervised, Organized, Equipped, Dark, and 

Empty). 
 

• If the area is “dark” or “empty,” complete the conditions and then move to the next Target 
Area.  If one or more people are in the area, continue with action #6.   

 
6. Enter the Start Time and End Time on the Path Coding Form.   
 
7. Count ALL people as they walk by the coding station and record their characteristics on the Path 

Coding Form. You may count some people more than once (e.g., runners), and some (e.g. slow 
walkers) may not pass by the area and will not be counted. 

 
• When two observers with counters are present during the scan, one counts for females and 

the other for males. 
 
• When recording data on the Path Coding Form, place a one (1) in each column that 

represents the individual characteristics (e.g., male, adult, Latino, walking).    
 

8. Once time has expired, transfer the data from the Path Coding Form to the SOPARC Observation Form. 
 

• Use CAUTION when transferring data onto the SOPARC Observation Form.  If time permits 
after the park scans are completed, check the form for errors.   

 
• Attach the Path Coding Form to the SOPARC Observation Form before submitting the 

data.   
 
9. Move to next Target Area. 
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MORNING OBSERVATION PERIOD 
 
The objective is to obtain an accurate measure of people engaged in the park Target Areas between 7:30AM 
and 8:30AM. Make sure that you are in Target Area 1 and ready to begin the first rotation of scans at 
preciously 7:30AM (07:30 hours).   
 
When there is sufficient time, do a second complete rotation of scans during the time period.  The second 
rotation always begins 30 minutes after the start of the first rotation.  For the morning observation, start the 
second rotation at Target Area 1 at 8:00AM (08:00 hours). 
 
 
LUNCHTIME OBSERVATION PERIOD 
 
The objective is to obtain an accurate measure of people engaged in the park Target Areas between 
12:30PM and 1:30PM. Make sure that you are in Target Area 1 and ready to begin the first rotation of scans 
at preciously 12:30PM (12:30 hours).   
 
When there is sufficient time, do a second complete rotation of scans during the time period.  The second 
rotation always begins 30 minutes after the start of the first rotation.  For the lunchtime observation, start the 
second rotation at Target Area 1 at 1:00PM (13:00 hours). 
 
 
AFTERNOON OBSERVATION PERIOD 
 
The objective is to obtain an accurate measure of people engaged in the park Target Areas between 3:30PM 
and 4:30PM. Make sure that you are in Target Area 1 and ready to begin the first rotation of scans at 
precisely 3:30PM (15:30 hours).   
 
When there is sufficient time, do a second complete rotation of scans during the time period.  The second 
rotation always begins 30 minutes after the start of the first rotation.  For the afternoon observation, start the 
second rotation at Target Area 1 at 4:00PM (16:00 hours). 
 
 
EVENING OBSERVATION PERIOD 
 
The objective is to obtain an accurate measure of people engaged in the park Target Areas between 6:30PM 
and 7:30PM. Make sure that you are in Target Area 1 and ready to begin the first rotation of scans at 
preciously 6:30PM (18:30 hours).   
 
When there is sufficient time, do a second complete rotation of scans during the time period.  The second 
rotation always begins 30 minutes after the start of the first rotation.  For the evening observation, start the 
second rotation at Target Area 1 at 7:00PM (19:00 hours). 
 
 
SAMPLE OBSERVATION SCHEDULE  
 
MORNING OBSERVATION PERIOD 
7:15am Check Target Areas and prepare SOPARC data forms 
7:30am Initiate SCAN in Target Area 1 (following established sequence) 
7:50am Complete SCAN of final Target Area 
8:00 am Initiate second rotation SCAN in Target Area 1 (continue established sequence) 
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KEY WORDS 
 
Coding Station:  Identified location from which scans are conducted.   
 
Condition:  Descriptive characteristics (contextual variables) of a Target Area. 
 
Counter:  Device used to record data during park observations.  
 
Observation Period:  A predetermined period of time in which scans are conducted. 
 
Primary Activity: The activity in which a majority of individuals are participating during the observation. 
 
Scan:  A single observation movement from left to right across a Target or Sub-target Area.  During a scan, 

each individual person in the area is counted and coded for age, ethnicity, and activity level. 
 
Scan Space:  The geographical area within a Target or Subtarget Area. 
 
Secondary Activity:  The second most prominent activity occurring in a Target Area. 
 
SOPARC:  System for Observing Play and Recreation in Communities.  This research method is used to 

observe physical activity in area parks.  
 
Subtarget Area:  A subdivision of a predetermined Target Area. Subtarget areas are created for a specific 

observation time and apply only to the scan space during that specific observation period. Activity level 
and the number of people located in a Target Area determine whether Subtarget Areas are necessary 
during a given observation period.   

 
Target Area:  A predetermined observation area in which park users may potentially engage in physical 

activity.  A number of Target Areas will be established for each park. 
 
 
SPEICAL CODING CONVENTIONS 
 
Unidentifiable Person.  This coding situation applies IF a person is observed sleeping in the area, but 
cannot be seen directly (i.e., due to blankets or sleeping position).   
 

Gender:  Code as “male” 
 
Activity:  Code as “Sleeping” 
 
Age Group:  Code as “Adult” 
 
Ethnicity:  Code based on the “majority” of park users in the neighborhood (i.e., if the community is 

primarily Latino, code as such). 
 
Activity Level:  Code as “Sedentary”       
 
Comments:  In the comments section of the data form, write a notation indicating that one or more 

individuals could not be identified due to sleeping position. 
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SCORING (FOR DATA ANALYSES ONLY) 
 

Depending on the unit of analysis (gender, area, period, park, etc.), raw counts in each activity level are 
aggregated (sums or means) according to the variables of interest.   

 
Example: To calculate the most active areas for females and males at a park on a given day  
 
Steps: 
a. Reduce data.  Calculate mean activity counts from the double-scan data to provide a single count for 

each activity level of females and males.  For multiple scans, sum these counts across periods to 
compute a single TIME PERIOD count for each level of user activity.  

 
b. Sum across the park observation day.  Aggregating by area, calculate a mean for each activity level 

(females and males separately) across all four periods observed to arrive at single counts for females 
and males at each level of activity in each area. Repeat for age and gender groupings. 

 
c. Calculate energy expenditure rates.  To estimate kilocalories/kg expended, the number of people 

counted in the sedentary, walking, and very active categories are multiplied by the constants 
.051kcal/kg/min, .096kcal/kg/min, and .144kcal/kg/min, respectively.  Kilocalories/kg from each 
category can be summed to provide a measure of the total kilocalories/kg expended by park users in a 
given area.  These values can be interpreted as the number of kilocalories per kg of body weight per 
minute expended in each area during the observed day.  These energy expenditure rates are dependent 
on the number of people observed.  
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SAMPLE PATH CODING FORM & CORRESPONING SOPARC OBSERVATION FORM 
 
 

PATH CODING FORM (Sample) 

 
 
 
 
 

CORRESPONDING SOPARC OBSERVATION FORM (Sample) 

 

131137136



 
 

 
   

R
ev

is
ed

 1
.1

0.
06

 
Pa

ge
 1

   
  

 

D
A

TE
 _

__
__

__
__

_P
A

R
K

 N
A

M
E 

__
__

__
__

__
_O

B
SE

R
V

ER
 In

it.
 _

__
__

__
PE

R
IO

D
:  

?
 2

:0
0 

?
 2

:3
0 

?
 3

:0
0 

?
 3

:3
0 

?
 4

:0
0 

?
 4

:3
0 

?
 5

:0
0 

 ?
 5

:3
0 

TA
R

G
ET

 A
R

EA
 _

__
__

__
__

__
__

__
__

__
 

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

   
   

  
 

ST
A

R
T 

TI
M

E 
__

__
__

__
__

__
__

__
_ 

 
 

 
Ta

rg
et

 A
re

a 
# 

 
   

  S
ub

ta
rg

et
 A

re
a 

# 
of

 T
ot

al
 S

ub
ta

rg
et

 a
re

as
 

CO
N

D
IT

IO
N

S 
O

F 
TA

RG
ET

 A
RE

A
 

 
A

cc
es

si
bl

e 
(e

.g
., 

no
t l

oc
ke

d 
or

 re
nt

ed
 to

 o
th

er
s)

 
?

 Y
es

 ?
 N

o 
  

D
ar

k 
(e

.g
., 

in
su

ffi
ci

en
tly

 li
t) 

?
 Y

es
 ?

 N
o 

  
U

sa
bl

e 
(e

.g
., 

is 
no

t e
xc

es
siv

el
y 

w
et

 o
r w

in
dy

) 
?

 Y
es

 ?
 N

o 
Em

pt
y 

(i.
e.

, s
ca

n 
ar

ea
 is

 e
m

pt
y)

 
?

 Y
es

 ?
 N

o 
Eq

ui
pp

ed
 (e

.g
., 

re
m

ov
ab

le
 b

al
ls 

av
ai

la
bl

e)
 

?
 Y

es
 ?

 N
o 

Su
pe

rv
is

ed
 (e

.g
., 

no
t l

oc
ke

d 
or

 re
nt

ed
 to

 o
th

er
s)

 
?

 Y
es

 ?
 N

o 
O

rg
an

iz
ed

 (e
.g

., 
te

am
 sp

or
tin

g 
ev

en
t) 

?
 Y

es
 ?

 N
o 

 PE
O

PL
E 

A
CT

IV
IT

Y
 

A
G

E 
G

R
O

U
P 

ET
H

N
IC

IT
Y 

AC
TI

VI
TY

 L
EV

EL
 

 
 

Ch
ild

 
Te

en
 

A
du

lt 
Se

ni
or

 
B 

W
 

H
 

O
 

S 
W

 
V

 

Pa
rt

ici
pa

nt
s 

Pr
im

ar
y 

A
ct

iv
ity

 
 

 
 

 
 

 
 

 
 

 
 

   
Fe

m
ale

 
 

 
 

 
 

 
 

 
 

 
 

 

   
M

ale
 

 
 

 
 

 
 

 
 

 
 

 
 

Pa
rt

ici
pa

nt
s 

Se
co

nd
ar

y 
A

ct
iv

ity
 

 
 

 
 

 
 

 
 

 
 

 

   
Fe

m
ale

 
 

 
 

 
 

 
 

 
 

 
 

 

   
M

ale
 

 
 

 
 

 
 

 
 

 
 

 
 

Sp
ec

ta
to

rs
 

O
rg

an
ize

d 
A

ct
iv

ity
 

 
 

 
 

 
 

 
 

 
 

 

   
Fe

m
ale

 
 

 
 

 
 

 
 

 
 

 
 

 

   
M

ale
 

 
 

 
 

 
 

 
 

 
 

 
 

Fi
tn

es
s 

Re
la

te
d 

Co
de

s:
  

   
  S

po
rt 

Re
la

te
d 

Co
de

s:
   

   
  

Ac
tiv

e 
G

am
e 

Re
la

te
d 

Co
de

s:
 

Se
de

nt
ar

y 
Re

la
te

d 
Co

de
s:

 
ae

ro
bi

cs
 (d

an
ce

/s
te

p 
ae

ro
bi

cs
) 

ba
se

ba
ll 

ha
nd

ba
ll 

cl
im

bi
ng

/s
lid

in
g 

ch
es

s/
ch

ec
ke

rs
/c

ar
ds

 
fit

ne
ss

 s
ta

tio
ns

 
ba

sk
et

ba
ll 

ho
rs

es
ho

es
 

ju
m

pi
ng

 (r
op

e,
 h

op
 s

co
tc

h)
 

ly
in

g 
do

w
n 

jo
gg

in
g/

ru
nn

in
g 

ch
ee

r l
ea

di
ng

 
so

cc
er

 
m

an
ip

ul
at

iv
es

/ra
cq

ue
t  

pi
cn

ic
 (f

oo
d 

in
vo

lv
ed

) 
st

re
ng

th
en

in
g 

ex
er

ci
se

s 
(p

ul
l u

ps
) 

da
nc

e 
te

nn
is

/ra
cq

ue
t 

ta
g/

ch
as

in
g 

ga
m

es
 

re
ad

in
g 

Co
m

m
en

ts:
 

This is a reliability check   

132138137



 
 

 
   

R
ev

is
ed

 1
.1

0.
06

 
Pa

ge
 2

   
  

 

w
al

ki
ng

 
fo

ot
ba

ll 
te

th
er

ba
ll 

ac
tiv

e 
pl

ay
 

st
an

di
ng

 
 

 
gy

m
na

st
ic

s 
vo

lle
yb

al
l 

 
si

tti
ng

 
 

 
 

133139
138



   
   Revised 1.10.06 Page 1      

 
 
 
 
 

DATE:
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Gender Age Group Ethnicity

SOPARC PATH CODING FORM Page ____ of _____
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Observing Play and Leisure Activity in Communities (SOPARC): Reliability and Feasibility 
Measures 
Thomas L. McKenzie, Ph.D. San Diego State University; Deborah A. Cohen, M.D., M.P.H., Amber Sehgal, 
and Daniela Golinelli, Ph.D., RAND Corporation 
 
Paper presented at the Annual Conference, Active Living Research, Coronado, CA, February 25, 2005 
 
Background 
While park and recreation settings are viable locations for promoting health enhancing physical activity, 
investigations of physical activity and associated variables in these “open” environments have been 
hampered by lack of objective tools. Measuring activity in these environments is challenging because the 
number and type of users and their activity levels are highly variable and park characteristics change often. 
 
Objective  
This paper describes the direct observation instrument, System for Observing Play and Recreation in 
Communities (SOPARC), with specific focus on reliability and feasibility measures. 
 
Methods 
SOPARC is based on momentary time sampling techniques in which systematic and periodic scans are 
made of individuals and contextual factors within pre-determined target areas in community recreation 
settings. During a scan the activity of each individual was coded as Sedentary (lying down, sitting, or 
standing), Walking, or Very Active using specialized counters. Separate scans were made for females and 
males, and simultaneous entries were made for user age and race/ethnicity categories and for park 
characteristics (e.g., time of day; area accessibility and usability; presence of supervision and equipment; 
presence and classification of organized activities). Following training, observers used the system to 
generate data during morning, noon, afternoon, and evening observations in large parks (165 targeted activity 
areas) in 8 multi-ethnic communities over 56 days. Reliability data were collected during 16 days of field 
assessment over 4 months in 4 large parks (total=85 different activity areas) by pairs of trained assessors 
who made simultaneous and independent observations throughout the day. Data from a total of 335 
simultaneous measures were used in the reliability analysis.  
 
Results 
Interobserver agreement scores (IOA) for contextual variables were 95% for area accessibility, 91% for 
usability, 95% for presence of supervision, 95% for presence of organized activity, and 96% for provision of 
equipment. Intraclass correlations for the number of park users were high (R=.99 for females; R=.97 for 
males). IOAs for age grouping (89% for females; 85% for males), race/ethnic grouping (80% for females; 
82% for males), and activity levels (80% for females; 88% for males) also met acceptable criteria for reliable 
assessment.  
 
An average of 2,006 users (range=638-4,849) was observed per park over 7 days, with 66% being sedentary 
(range=49-77%), 19% walking (range=12-30%), and 16% in vigorous activity (range=11-23%). More males 
were seen (62 vs. 38% of users) and they were nearly twice as likely in vigorous activity than females (19 vs. 
10%). One-third were children, 19% teens, 43% adults, and 5% seniors. Most common activities were 
sitting/picnicking (22%), basketball (15%), observing organized sports (13%), soccer (9%), and using 
playgrounds (8%). 
 
Conclusions  
SOPARC can be used to collect relevant physical activity and contextual data in parks, and trained 
observers use the system reliably. The utility and generalizability of the instrument were established through 
its use in generating data throughout the day and in large parks in diverse multi-ethnic communities. 
Because validity of the activity codes has been established through heart rate monitoring, energy 
expenditure rates for target areas can be estimated. The instrument will permit physical activity levels and 
other comparisons be made among different open settings or within the same environment over different time 
periods (e.g., for intervention evaluation purposes). 
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SAMPLE SOPLAY/SOPARC MAPPING STRAGEGIES 
 

This document provides examples for the initial mapping of Target Areas. 
 
 

Procedures for Describing Target Areas 
 
1. Obtain a detailed map from school (PARK) officials.  
2. Walk throughout the entire school campus.  
3. Indicate precisely (draw) on the map each area that is available for physical activity anytime (e.g., before 

school, during lunch, and after school. Include areas that are used for physical education classes too.  
4. Be sure to include all Target Areas, including: (a) basketball, volleyball, tennis, handball, and wall ball courts; 

(b) tracks, baseball, hockey, soccer, and other playing fields; (c) gymnasiums, weight training and 
multipurpose rooms; (d) grass, dirt, cement, matted, tiled or carpeted areas specifically available for users 
(e.g., students) to be physically active.  

5. Number the Target Areas sequentially--in the specific order they will be observed during each rotation 
rotation. Establish a logical route (e.g., The first Target Area is the one closest to the main cafeteria door).   

6. Store the finalized map of Target Areas in a specific “records” office.  
7. Occasionally it may be necessary to add or delete a Target Area (e.g., campus/park construction). Designate 

only ONE person to add/delete Target Areas (e.g., the leader of the field observation team). This person 
makes the changes on the master map and provides revised copies to field observation team members.  

 
 

Sample Operational Definitions of Environmental Variables (for Schools) 
This section provides definitions and instructions to be used in completing mapping variables identified on the 
data collection sheet (see attached).  
I. Fixed Setting:  
Code Target Area as either (1) Indoors or (2) Outdoors. 

 

II. Location of Target Area:  
On School Campus. Area within the designated school boundaries. 
Adjacent to Campus = Area, typically within an adjacent park or community center, used by students for 
school-related activities. 

III. Area Type:  
Assign each Area one of these codes. If not sure of the correct code, complete the comments box at bottom of 
data form.  

1. Court Space: area marked for basketball, tennis, volleyball, and/or other court games. Contains 
permanent markings specifically for court games.  
2. Play space: Self-contained outdoor area designated for physical activity.  
3. Field. Large open area designed for activity. It may or may not have goals, backstops, etc.; cannot be 
described as a Court space. 
4. Pool: consists of a wading or swimming pool and the surrounding enclosed space.  
5. Weight room: specifically designated room that is equipped with strength/endurance machines (e.g., 
weight machines (e.g., nautilus), free-weights, bench press) and/or aerobic machines such as stair-
steppers and stationary bikes.  
6. Gymnasium: large indoor space primarily for physical activity and game play. It may or may not have 
seating for spectators. 
7 and 8. Multipurpose room/Auditorium: designated indoor spaces that can be used for multiple 
functions, including physical activity, plays, and eating.  
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IV. Area Improvements:  
Improvements are permanent modifications to areas such as lines painted on courts (e.g., basketball, tennis, 
and four-square courts); cuts in grass or field areas (e.g., baseball diamonds); poles or holes in the 
cement/blacktop for poles or standards (e.g., basketball hoops; tether-ball and volleyball poles, tennis 
standards, football goal-posts). 
 
Do not record for temporary improvements (e.g., temporary chalk lines for field games, portable nets for tennis 
and volleyball, portable soccer goals).  
 
 
CODING CONVENTIONS: 
An improvement identifies what the area is primarily designed for, regardless of how it is used at a particular 
time. For example, a tennis court is recorded as a tennis court—even if children are playing soccer on it.  

• Two erect poles are often used for football and soccer goals. Two posts = one goal.  
• A basketball court consist of a hoop plus permanent lines painted on the Surface Area 

• Each half of a basketball court is counted as one. Each hoop is counted as one.  
• When there is a basketball hoop without a painted court, or if there is only a shooting key or foul line 

painted, record only the hoop. The numbers for hoops and for half-courts are not always equal.  
• The number of diamonds and backstops may not always be equal. 
• A wallball court is a single erected wall. It could be the back of racquetball courts if a court is also 

specifically painted for wallball.  
• A racquetball court must have walls on at least three sides.  
• A volleyball court has two tall permanent poles separating areas about 30’ by 30’ (one court). 
• A tennis court has two short poles and equal amount of play space on both sides of poles (one court).  
• All climbing apparatus within 50 feet of each other and in the same Target Area are counted as one. If 

the items are widely separated (i.e., beyond 50 feet), count each group of climbing apparatus as a 
separate area.  

• Record a baseball/softball diamond only if the diamond is a dirt area surrounded by grass, and places 
for the bases (home, first, second, third) are permanently marked. Do not record partial cut-outs (e.g., 
for home-base only) or temporary bases thrown on a “field” to make a diamond. 

 
V.  Improvement Overlap: 
Record yes (1) to identify Target Area has multiple improvements that overlap within the same space but cannot 
be used simultaneously. For instance, record 1 if the court space has poles and/or painted lines that could be 
used to identify games for basketball, tennis, and volleyball (but not simultaneously). 
 
VI. Surface Area:  

sand: particles smaller than gravel, but coarser than silt (i.e., beach).  
dirt: earth, soil; dusty when dry and not impacted.  
gravel: loose, broken small fragments of rock.  

mats: rubber or plastic coverings of floor or ground (e.g., for tumbling, etc).  
cement 
grass 
carpet 
tile 
water 
wood 
other (specify, e.g., tarmac).  
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Sample Data Collection: 
Procedures for Environmental Assessments 

 
Before going to map Target Areas be sure to have data collection forms, 2 pencils with erasers, and a school 
map. Make certain to record/number the proper Target Area sequence on the data collection form.  
Enter School ID number, Date, Observer ID number, and whether or not the form is a reliability assessment. 
Under Reliabilities circle “0” for primary observer and “1” for the reliability observer. 
 
Complete the following variables for each Target Area. If an Area is locked or under construction, schedule an 
additional appointment. 
 
Fixed Setting: Identify as either indoors or outdoors.  
 
Location: Record whether Target Area is part of the school campus or adjacent to it.  
 
Area Type: Select only one code. If none are appropriate, enter code 9 and describe the type.  
 
Area Improvements: Count the number of improvements and record in the appropriate box(s)  
For example, walk around the entire Target Area #1, count the number of basketball half courts, record this 
number in the space under the column for Target Area 1 and across the row for basketball courts (half courts). 
Count and record the quantity for each Improvement type in each different Target Area.  
 
Improvement Overlap: Code 1= Yes if any of the improvements overlap each other or are dual-use 
improvements in the same Target Area (i.e., Target Area has both basketball court markings and tennis court 
poles and markings, but the two games cannot be played simultaneously). If different games can be played at 
the same time they are not considered overlapping, therefore code 0 = No.  
 
Area surface: (surface codes are listed near the bottom of the data collection form):  

Primary = Most dominant ground surface within each Target Area (i.e., 51% or greater).  
Secondary = Second most prominent surface area (if there is one). (E.g., dirt track surrounds a grassy 

field). Record "0" if there is no secondary surface. 
 

Area Size: Use a standard measuring wheel. Enter the square footage/meters for each Target Area.  
 
 
 
Mapping Training and Reliability 
Training for mapping should include:  
1. Explanation of variables and the coding conventions (rules).  
2. Demonstration of how to complete Mapping Variables on the data collection forms (use pictures of actual 

school Target Areas). 
3. Presentation of pictures of different variables on the data collection form. Observers will record responses to 

the pictures on Mapping Variable data collection forms. Inter-observer agreements will be tallied and 
percentage agreement recorded. Observers will train until 90% agreement is achieved.  

4. Discuss discrepancies, refinement of definitions, and protocol recommendations. Note discrepancies (inter-
observer disagreements), tally, and discuss until 100% agreement is reached.  

5. Trained mappers should go to schools/parks in teams of two (a Primary and a Reliability assessor). Each 
observer should individually assess and record for Fixed Setting, Location, Area Type, Area Improvements, 
Area Overlap, and Surface Area for each Target Area. They should then resolve any differences before 
leaving the location. 
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Park ID: Date

1 2 3 4 5 6 7 8

1 2 3 4 5 6 7 8
a.     Basketball Hoops
b.     Basketball Half Courts
c.     Wall-ball Courts
d.     Racquet ball Courts
e.     Volleyball Courts
f.      Tennis Courts
g.     Four-square
h.     Tetherball poles
I       Track
j.      Climbing Apparatus
k      Baseball/Softball Diamond
l.      Baseball/Softball Backstop
m.    Exercise Stations
n.     Long-jump Pits
o.     Football Goal (each goal post)
p.     Soccer Goal   (each goal post)
q.     Other (specify)

Improvement Overlap:  Yes =1 No =0

Surface Area:         A.  Primary
                               B. Secondary

Area Type:        

Comments:

1=Court Space    2=Play Space       3=Field            4=Pool     5=Weight Room
6=Gymnasium     7=Multipurpose     8=Auditorium    9=Other ________________

Area Improvements: (code total #)

1 = black top      3 = cement         5 = carpet        7 = wood         9 = gravel            11 = water                                                                            
2 = dirt               4 = grass            6 = mats         8 = tile     

Area Size: (square footage) 

Mapping Variables Data Collection Sheet

Fixed Setting:
                       1= indoor, 2= outdoor
Location:    

Observer ID:            Reliability? 1. Yes;    0 No;        

                      1=school campus   2= adjacent to campus
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SOPARC Mapping for Renovated Sites 
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SOPARC Mapping for Non-Renovated Sites 
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