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CAPTURING PA ENVIRONMENT CHANGES 

ABSTRACT  

 

Many population-based intervention efforts to promote healthy eating and active living are 

focused on implementing incremental changes or upgrades to existing facilities and 

improvements in existing infrastructure. Current methods assessing changes in physical activity 

(PA) environments do not capture these subtle but meaningful changes. We describe the 

development of a protocol to identify, document, and code changes and updates to existing PA 

facilities in four low-income, high minority study cities over four years. A panel of experts 

advised on type and magnitude of environmental changes that have the potential to affect 

behaviors associated with obesity. Data were collected using Open Public Records Act requests, 

publicly available data sources, and interviews with key stakeholders. The information gathered 

was supplemented and validated through systematic internet searches, interviews, and audits. 

Data on changes in existing PA facilities were categorized into six domains and each change was 

then coded as a new opportunity, renovated opportunity, or amenity. Location and date when 

updated facilities became available for use were documented. We will calculate proximity of 

coded changes to children’s homes to examine how the PA facility changes impact BMI z-

scores. The systematic approach presented can be used to generate high quality data to calculate 

exposure to change in PA research analysis.  
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INTRODUCTION 

With escalating youth obesity rates in the US,1 the Centers for Disease Control and Prevention 

(CDC), the Institute of Medicine, and others have recommended a social ecological and systems 

approach, rather than an individual approach, to combat childhood obesity.2,3 Based on these 

recommendations, communities have designed policy and environmental interventions, primarily 

directed at food and physical activity (PA) environments, to create population level impact on 

children’s weight outcomes.4–6 However, unequivocal evidence for the effectiveness of these 

interventions has yet to be established. Nearly 17% of youth in the US are now considered obese, 

posing a significant public health concern.7  

 

To ensure effective investments of limited resources, public health researchers must identify 

causal relationships between changes in the environment and obesity prevalence. In addition to a 

strong study design and a robust measure of obesity, a systematic approach for tracking and 

measuring small and large changes in the food and PA environments is needed to build such 

evidence. This is a relatively unambiguous process in a designed intervention in which specific 

environmental aspects are altered and obesity rates measured in response. Even in assessing 

targeted interventions, however, the need to control for other changes, including subtle ones that 

may influence outcomes, requires a sound approach to comprehensive documentation and 

coding. Moreover, natural experiments, in particular, require attention to nuanced changes.  

 

Researchers use publicly and commercially available data sources to document changes, such as 

opening and closing of food stores and PA facilities. Although limitations exist, methodologies 

have been developed to minimize biases and improve accuracy of such data, including the use of 
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multiple sources to avoid bias introduced by missing data,8 and development of protocols for data 

cleaning to improve accuracy.9 Similarly, tools have been developed for tracking changes in the 

food and PA environments in schools,10–13 and for capturing upgrades to food outlets.14 What is 

missing from the literature is a systematic and comprehensive process for documenting upgrades 

and incremental changes in existing PA facilities. For example, municipal databases can be used 

to track the introduction of a new park in a community; changes within these parks, such as new 

playground equipment or renovation of a pool, however, often go unmeasured due to lack of 

methodologies required to track them. Limitations of previous work include a lack of systematic 

choice of key informants, reliance on data from sources compiled for non-research purposes, and 

lack of a standardized coding scheme for types and extent of changes.15  

 

This paper fills a major gap by describing the development of a systematic approach for 

identifying incremental changes in the community PA environment, key domains and 

components tracked, and coding criteria. This approach was developed for the New Jersey Child 

Health Study (NJCHS), which was designed to coincide with the public announcement by the 

Robert Wood Johnson Foundation (RWJF), the CDC, Campbell’s Soup Company, and others to 

invest significant financial capital in the study cities to 1) reduce childhood obesity 2) increase 

PA opportunities for children and 3) increase healthy food access. Our approach is designed to 

capture changes associated with such interventions, as well as unanticipated or unintended ones 

(e.g., closing of a food outlet due to financial difficulties). Due to the high-minority compositions 

of the study cities, the protocol is particularly relevant for investigating how PA environments 

relate to health among minority populations in urban settings.   
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METHODS  

Study Overview 

The NJCHS is a prospective, longitudinal study, investigating the impact of changes in food and 

PA environments on changes in 3-18 year old children’s weight status over a 2-4 year period in 

four low-income, racially/ethnically diverse communities – Newark, Trenton, Camden, and New 

Brunswick. Data collection occurred from 2012 – 2017; data analysis will be completed in 2019. 

   

Outcome data on changes in children’s heights and weights were obtained using phone surveys 

supplemented by in-home measurements. Three different types of exposure were measured: 

1. changes resulting from new and closed food and PA outlets in communities where 

children live;  

2. changes in food and PA environments in schools;  

3. incremental changes to existing food and PA facilities. 

Information on openings and closings of food9 and PA16 outlets was obtained by refining public 

and commercial data sources. School changes were documented through a survey of school 

staff.10–13 Incremental changes to the food environment focused primarily on corner stores; 

measures used to capture those changes are described elsewhere.14,17 

 

The methodology described here was used to capture and describe the incremental changes to 

existing PA opportunities that are rarely explored in research, yet often undertaken as part of 

prevention interventions by communities. The goal was to capture exposure to changes for 

children participating in the NJCHS. Three key elements of each change were identified: 

1. nature of the change;  



CAPTURING PA ENVIRONMENT CHANGES 

2. precise location of the change;  

3. date the change became available for use.   

 

A variety of sources were utilized to gather information on different aspects of the PA 

environments. Obtaining a record of these changes required ongoing consultations with an array 

of human sources and electronic and paper documents throughout the course of the study period. 

Once changes were confirmed, they were geocoded, and their proximity to each child’s residence 

calculated as a measure of exposure in the analysis. 

 

Protocol Development 

A panel of six national experts on childhood obesity advised on which environmental changes 

may have the potential to affect weight status and associated behaviors among children aged 3-

18. The expert panel also advised the research team on development of thresholds for 

determining whether a change should be considered significant (e.g., development of a coding 

system for observed changes). Sources used for identifying changes were chosen in consultation 

with the expert panel and were based on previous research,16,18,19 key stakeholder interviews, and 

extensive web searches.   

 

Sources for Identifying Changes 

Public Records 

All expenditures undertaken by public agencies in the State of New Jersey are available as public 

records through the New Jersey Open Public Records Act (OPRA) and can provide a wealth of 

information on infrastructure investments and changes. We submitted requests directly and 
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through OPRA to municipal, county, and state level agencies for information on infrastructure 

improvements occurring during the study period (2009 – 2017). These improvements included, 

but were not limited to 1) sidewalks, 2) streets, 3) lighting, 4) signage, 5) parks, and 6) public 

recreation facilities. In response to requests, agencies provided engineering and construction 

maps, contracts, budgets, photographs, and project specifications. Maps were interpreted with the 

assistance of local and city planners and other experts. Contracts and project specifications were 

reviewed for the three key elements of change (nature, location, and date available for use). In 

many instances, ambiguities in the public records were resolved though confirmation by key 

informants.  

  

Media 

Routine monitoring of websites, newspapers, and social media alerted us to additional changes 

that merited investigation. Automatic internet and news searches using Google News or similar 

mechanisms were set up for the focus cities, and reviewed daily for relevant stories or leads. We 

also conducted internet searches for community-based organizations (CBOs) with which we did 

not have contact prior to initiation of the study, searching by domain and study site. We followed 

these organizations on Twitter and Facebook for updates.  

 

Key Informants  

Personnel from CBOs can be important sources of information about activities taking place in 

communities. They often oversee the planning and implementation of funded efforts. In the four 

study communities, CBOs working on projects funded by RWJF, the CDC, and Campbell’s 

Soup, among others, were identified and consulted as key informants. While secondary data, 
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news articles, and press releases can point to major changes, CBOs are often aware of less 

prominent changes in neighborhoods (e.g., renovated playgrounds). Further, public records can 

be difficult to interpret, often necessitating the use of key informants to clarify and validate 

information identified from government agencies. As part of the RWJF funding, each of the four 

study cities developed community collaboratives with members from various public and private 

sectors engaged in policy, systems, and environmental work related to improving food and PA 

environments. We developed and sustained relationships with these organizations by attending 

meetings, conferences, and other forums, which enabled us to build networks and gain insight 

regarding relevant activities in each community. Ongoing contacts provided updated information 

on when and where interventions were planned and implemented. Individual changes were 

logged into a spreadsheet for later confirmation and refinement. Upon receiving information on 

past, current, and planned interventions, we sought out detailed information on implementation 

dates and exact locations of changes. 

 

Documenting Location and Time of Change 

For each change, information on the specific location (street address, cross-roads, nearest 

intersection, maps) was obtained so it could be geocoded for proximity to children’s residences. 

The date when the change took place was also obtained to establish when an opportunity became 

available for use (rather than when the project was funded or paid for) in order to calculate the 

duration of exposure.  

 

Coding Scheme  
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Based on input from the expert panel, we developed a coding scheme for documenting upgrades 

to existing food and PA outlets. Data were entered and coded independently by two analysts, and 

discrepancies were resolved in consultation with the research team. 

  

Observed changes to existing PA facilities were first categorized into six domains: 1) public PA 

facilities, 2) parks, 3) trails, 4) bike lanes, 5) sidewalks, and 6) complete street elements. 

Upgrades to private PA facilities were not tracked given the absence of focus on such changes in 

the communities under study. However, opening and closing of private PA facilities was 

documented using commercial data sources. Changes to existing facilities within each domain 

were coded as:  

1. new opportunity – a new opportunity within an existing facility (e.g., a new basketball 

court in a park) 

2. renovated opportunity – the renovation of an existing opportunity within an existing 

facility (e.g., resurfacing of a playground)  

3. amenity – features that facilitate ease of use or attractiveness of a facility, but may not 

directly impact PA (e.g., trash bins or benches in a park)  

 

Table 1 describes the coding scheme for changes to PA outlets in each of the six domains. For 

PA facilities and parks, each type of new opportunity was coded separately; for example, if a 

new playground and a new basketball court were constructed within a park they would be coded 

as two new opportunities within the park. However, multiple new opportunities of the same type 

within the same facility – for example two tennis courts within a park – were only counted as one 
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new opportunity. Consultation with the expert panel informed the decision to code multiple 

changes of the same kind only once. The same strategy was applied to renovated opportunities. 

 

Each of the study cities has an extensive network of existing sidewalks. In order to obtain 

information on changes and improvements to sidewalks, project-specific construction maps 

acquired primarily through OPRA requests were reviewed. Information on bike lanes was 

similarly acquired. In addition, CBOs promoting and implementing these efforts shared project 

plans prior to completion. To capture the location of sidewalk or bike lane improvements, cross 

streets at start and end points were recorded for geocoding, with each segment between a start 

and end point coded as a renovation.  

 

Amenities were defined as changes that may not directly contribute to PA but may attract more 

users to the site and support use of PA opportunities. Amenities are likely to contribute to 

pleasantness, enhance security, or otherwise promote use of the PA opportunity.20-22 Examples 

include new lighting and trash bins.  

 

A more comprehensive list of examples for each type of code within each domain is provided in 

Table 1. Each new opportunity, renovated opportunity, and amenity coded using the scheme 

above was scored as 1. 

 

Confirming changes  

In order to validate the data and to ensure that the protocol accurately characterized changes, 

10% of the sites where changes were documented based on the strategies described were 



CAPTURING PA ENVIRONMENT CHANGES 

randomly selected and visited by field staff. At each site, all changes were confirmed by visual 

inspection and/or consultation with key informants.  

 

Calculating Exposure 

For each coded change, exposure will be measured over a specified time period as proximity to 

the change from a child’s home. This approach allows maximum flexibility to examine exposure 

over different durations and windows of time for a variety of changes. Our coding practices 

facilitate creation of different types of variables; for example, the number of new amenities 

within a given radius of a child’s home may be meaningful for calculating exposure to such 

small-magnitude changes. Using this framework, every child in the NJCHS will have a 

calculated proximity to myriad aspects of the environment, and our analysis will assess the 

impact of specific environmental changes on changes in children’s BMI z-scores.  

 

DISCUSSION  

This paper describes a systematic process of obtaining, organizing, and tracking changes to 

existing PA facilities that may impact children’s weight status and associated behaviors. It also 

addresses how to identify key informants and extract data from publicly available documents that 

were written for non-research purposes and offers direction on a systematic approach to data 

coding. The framework provides researchers and practitioners with metrics and guidance on 

documenting intentional and unintentional changes.  

 

While the steps presented are specific to four urban cities in New Jersey undergoing changes as 

part of several local, state, and federal initiatives, the protocol can be applied to other geographic 
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regions with diverse populations and varied interventions. Locally relevant key informants (e.g., 

for identifying intentional interventions) can be found through local chapters of the American 

Public Health Association (APHA), or Society for Public Health Education (SOPHE), state 

university and local extension offices, public health officers and officials, municipal and county 

departments of public works and engineering, and city planners. 

 

Many population-based intervention efforts to promote healthy eating and active living are 

focused on implementing incremental changes or upgrades to existing facilities and 

improvements in existing infrastructure. This protocol is designed to document new 

opportunities, upgrades, and renovations within existing facilities at a granular level that is often 

not otherwise available for large-scale studies. Publicly available databases are an important 

source; however, they are often compiled for other purposes and may not provide adequate detail 

for research. For example, data on parks available from municipalities may not capture upgrades 

to park features or creation of new opportunities for physical activity within existing parks. 

 

Close scrutiny of voluminous documents is necessary to isolate the information relevant to the 

research; for example, distinguishing between projects proposed or under consideration vs those 

completed. Since changes to current facilities are often the foci of many of the best practices 

guiding obesity prevention efforts, an accurate and comprehensive inventory of changes and 

upgrades, their scope, location, and date of implementation were carefully abstracted from 

available information. 
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This paper addresses a significant gap, providing a tool for quantifying incremental changes to 

existing food and PA opportunities. Nevertheless, given the breadth of potential change which it 

is designed to monitor, inevitably some changes will be missed. Anticipating this prospect, we 

used multiple sources of data to provide confidence that the major changes happening in these 

communities were captured. Another limitation was that most data sources we used were 

designed to serve non-research purposes (e.g. project specification and construction plans for PA 

changes), and while care was taken to confirm the accuracy of the information incorporated in 

our study variables and the information was coded independently by two analysts, errors may 

have occurred. Finally, only a sample of changes was confirmed by audit through site visits. 

  

CONCLUSION 

The changes to PA environments documented by this systematic approach encompass those that 

are intended as part of interventions, as well as those that occur unintentionally in communities. 

Our documentation process is designed to benefit both researchers and practitioners and can be 

refined or adapted depending on the purpose and resources of the user.  
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Table 1: Physical activity domains and examples of changes documented and classified 

Domain Examples 

PA Facility:  

New Opportunity 
New:  pool, basketball court, playground equipment, soccer field 

PA Facility:  

Renovated opportunity 
Resurfaced playground, replaced gym floor, resurfaced tennis court 

PA Facility: Amenity New/replaced:  lighting, fencing, benches, bleachers, landscaping 

Park: New Opportunity 

New:  basketball court, soccer field, fitness nodes, spray ground, pool, 

walking path, playground equipment, volleyball courts, artificial turf, 

indoor structure for pitchers and catchers, walking track, skate park, 

batting cages, tennis court 

Park:  

Renovated Opportunity 

Resurfaced walking path, resurfaced basketball court, reset of basketball 

backboard, water access feature (kayak/canoe launch), refurbished 

playground equipment, resurfaced tennis courts 

Park: Amenity 

Trash bins, benches, directional assistance, signage, bike rack, 

landscaping/gardens, tables and chairs, restrooms, safety services at 

fitness nodes, outdoor lighting, fencing, picnic area, outdoor shelter, new 

boathouse, performance space, curbs, field striping, open shade structure, 

new parking lot, game table 

Trail: New Opportunity New trail or elongation 

Trail:  

Renovated Opportunity 
New access point 

Trail: Amenity 
Signage, trash bins, benches, directional assistance, bike rack, 

landscaping/gardens 

Complete Streets: 

Amenities 

Upgraded intersections, striping, video detection, crosswalk signage, 

speed bumps, corner bump outs, rumble strips, signage, lane diets, new 

traffic signals, bumpy pads, repaved streets, landscaping, drainage, curb 

cuts, benches, trash bins, raised intersections, medians  

Sidewalks: New New sidewalks 

Sidewalks: Renovated Resurfaced/replaced sidewalks 

Bike Lane: New New bike lanes 

Bike Lane: Renovated Re-painted bike lane 

 


