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Abstract 
Walkable access to public playgrounds supports early childhood development 
and equitable public space use, yet coverage can be limited and uneven [1]. In 
Oklahoma City (2020), accessibility was quantified and its association with 
neighborhood poverty and the share of children under age 5 was evaluated. 
Public playgrounds were mapped and 0.25-mile (≈402 m) Euclidean buffers 
were generated and dissolved; population-weighted counts inside buffers were 
derived via ArcGIS Tabulate Intersection for each census block group (GEOID 
stored as 12-digit text). Outcomes were proportions in [0, 1] for all residents, 
residents at or below 150% of the federal poverty level (≤150% FPL), and chil-
dren under age 5. Associations with poverty rate (≤150% FPL/total) and under-
5 share (under-5/total) were estimated using OLS with HC3 robust errors and 
a fractional-logit GLM with denominator weights. Citywide access is uniformly 
low: 24.1% of all residents (156,864/649,821), 25.7% of ≤150% FPL residents 
(41,312/160,691), and 24.8% of children under age 5 (11,847/47,842) live within 
0.25 miles. The in-buffer population is 26.3% low-income (24.8% citywide) and 
7.5% under-5 (≈7.36% citywide). Regression effects are small in magnitude 
with near-zero fit; statistical significance depends on estimator (OLS vs. GLM), 
indicating that composition explains little relative to the spatial distribution of 
playgrounds; maps show clustering in the core and north-northwest, with cov-
erage gaps in the south/southeast and fringe. Although accessibility is low 
citywide and warrants system-level expansion, equity efforts should explicitly 
prioritize residents at or below 150% FPL and children under age 5—especially 
where these populations co-locate and experience the most pronounced short-
falls. 
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1. Introduction 

In Piagetian theory, play primarily reflects assimilation: through symbolic play 
and, later, games with rules, children actively construct and refine cognitive sche-
mas, making sense of their environment [2] [3]. The 1989 United Nations Con-
vention on the Rights of the Child recognizes play as a fundamental right for all 
children [4]. Childhood obesity remains a critical public health challenge in the 
United States, often linked to inadequate opportunities for physical activity in 
neighborhood environments. Physical activity is associated with a lower risk of 
overweight and obesity in preschool children [5]. Together, these factors under-
score the need for equitable access to safe, engaging outdoor play spaces. 

For the purposes of this study, “children” refers specifically to those under age 
5. This early-childhood group derives the greatest developmental benefit from 
nearby play opportunities but has the shortest independent walking capacity, 
making them especially sensitive to the absence of close playgrounds. Research 
shows that younger children, due to their developmental stage and need for adult 
supervision, typically travel shorter distances on foot compared to older children 
[6] [7]. As a result, the lack of a nearby public playground may disproportionately 
limit their opportunities for outdoor play, social interaction, and physical activity. 
While many planning guidelines set 0.25-mile as a standard for walkable access, 
evidence suggests that even this distance can pose a barrier for young children in 
environments with traffic, safety issues, or poor pedestrian infrastructure [8] [9]. 

Public playgrounds represent a vital component of urban infrastructure, sup-
porting children’s development and community well-being. Playgrounds offer 
children opportunities to interact with peers, develop skills and social norms, and 
practice age-appropriate risk-taking [10]. 

Given their importance, equitable access to playgrounds is a critical urban plan-
ning concern. Limited access may disproportionately affect vulnerable children, 
reducing developmental benefits [11]. This study addresses this concern by exam-
ining the spatial relationship between household income and young children’s 
walkable access to public playgrounds in Oklahoma City, highlighting how spatial 
inequities in recreational infrastructure may exacerbate existing social and health 
disparities.  Hereafter, “playgrounds” denotes all publicly accessible parks in the 
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Oklahoma City Open Data Portal Parks dataset; sites without fixed equipment are 
included, reflecting that open parks provide potential play opportunities. 

Research Question and Hypothesis 

This study investigates whether children’s walkable access to public playgrounds 
in Oklahoma City is associated with their family’s income level. The hypothesis 
posits that children from low-income families have reduced walkable access to 
public playgrounds, due to a mismatch between playground distribution and 
neighborhood-level child population needs in lower-income communities. 

2. Literature Review 
2.1. Accessibility  

Accessibility is a core neighborhood attribute shaping residents’ quality of life 
[12]. In transportation and urban planning, it is treated as a hallmark of effective, 
efficient, and sustainable systems that connect people and firms such that activi-
ties, information, goods, and services can flow [13]. Building on foundational 
work, we view accessibility as the combined effect of land-use patterns, transport 
performance, time constraints, and person-specific factors [14] [15]. Accordingly, 
comprehensive accessibility extends beyond distance to include service character-
istics (availability, affordability, reliability, safety, and timely, accurate infor-
mation) [16]. In cities, the design and quality of transport networks condition 
people’s ability to participate fully in community life [17]. 

Although recent transport research increasingly addresses the needs of specific 
groups (e.g., women, older adults, low-income households) [12], children’s acces-
sibility—especially to playgrounds—remains comparatively underexamined. Chil-
dren typically travel shorter distances independently, depend more on adult ac-
companiment, and are more sensitive to perceived and objective safety risks. 
When policies overlook these differences, they miss a key determinant of children’s 
physical, cognitive, and social development. Ensuring safe, nearby play spaces is 
therefore a shared priority for urban planners and public-health practitioners. 

2.2. Playground and Child Development 

Play is foundational to healthy child development, supporting imagination, motor 
coordination, and cognitive as well as emotional growth [1] [18]. From the earliest 
stages, play enables children to explore their surroundings, practice problem-solving, 
and work through developmental anxieties [18] [19]. It often involves role enact-
ment and cooperative interaction with peers, which builds social competence [20]. 

Unstructured play, in particular, nurtures interpersonal skills such as coopera-
tion, negotiation, conflict resolution, and self-advocacy [21]. Independent play 
also strengthens decision-making, allowing children to pursue self-selected activ-
ities at their own pace [1]. 

In urban settings, playgrounds—defined here as public parks—provide dedi-
cated spaces that support diverse developmental processes. They facilitate multi-

https://doi.org/10.4236/oalib.1113998


R. Ahmadi, K. Ghamisi 
 

 

DOI: 10.4236/oalib.1113998 4 Open Access Library Journal 
 

skill practice, age-appropriate risk-taking, and peer-based learning [22]. They also 
encourage physical activity, a key factor in preventing childhood obesity and sup-
porting healthy growth [9] [23]. 

The literature spans multiple themes: usability/accessibility [18] [24] [25]; dis-
ability-related barriers [21]; effects on adult activity levels [26]; and parental social 
interaction [27]. 

International planning practice shows varied strategies for equitable provision. In 
Indonesia, national standards specify walking-distance service radii for playground 
access—100 m at the RT scale and 1000 m at the RW scale [28]. Measures such as 
playground area per capita and local population density are also used to gauge 
crowding and service demand. Powers et al. examine access and use of municipal 
parks through an intersectionality lens [29], Moore and Lynch review usability 
and accessibility considerations [24], and in high-density cities, Siu, Wong, and Lam 
evaluate inclusive playground design and propose strategies to broaden access 
[22]. In the U.S., McCarthy et al. analyzed racial and ethnic disparities in play-
ground availability and quality and found no significant disparities in their study 
context [23]. However, other work highlights the need to examine income-related 
differences in playground access, particularly in cities with many young children. 

2.3. Playgrounds and Children’s Health 

Playgrounds contribute directly to children’s physical, mental, and social health. 
Physical activity has been shown to reduce the risk of chronic diseases, improve 
mental well-being, and help maintain a healthy weight [30]. Both structured and 
unstructured outdoor play—walking, cycling, or free play—support recommended 
activity levels [31]. Proximity to parks and playgrounds is positively associated 
with higher activity levels and with psychosocial benefits such as increased com-
munity connectedness and improved mental health outcomes [32]. 

Certain types of play require outdoor settings. Parks and playgrounds provide 
environmental affordances that encourage a variety of movements and activities 
[33]. Rather than determining activity levels outright, park and playground fea-
tures shape the nature, intensity, and duration of engagement [33]. 

Given rising rates of childhood obesity, accessible playgrounds represent a cost-
effective public health intervention. Use is influenced by factors including acces-
sibility, aesthetics, perceptions, and realities of safety (crime and traffic), and en-
vironmental comfort [34]. In low-income neighborhoods, playgrounds may be 
among the few free opportunities for physical activity [34]. 

2.4. Inequities in Access to Playgrounds 

Parks and playgrounds are widely recognized as critical environmental amenities 
with social, health, and ecological benefits [8]. People who live closer to parks are 
significantly more likely to walk to them, highlighting the strong relationship be-
tween proximity and use [8]. 

Historically, the U.S. playground movement began in the late 19th and early 
20th centuries as a reform initiative aimed at improving conditions for working-
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class communities [35] [36]. While these early efforts expanded access, disparities 
remain entrenched. National studies consistently link disparities in physical ac-
tivity and obesity to inequities in recreational infrastructure along racial, ethnic, 
and income lines [37] [38]. 

Research has shown that low-income areas often receive less investment and 
maintenance for parks and playgrounds compared to more affluent neighbor-
hoods [39] [40] [41]. Environmental barriers—such as unsafe streets, inadequate 
lighting, and poor facility upkeep—further reduce use in disadvantaged commu-
nities [42] [43]. These disparities align with environmental justice concerns [44] 
[45], and the concept of “deprivation amplification”, where socioeconomic disad-
vantage is compounded by limited access to supportive infrastructure [46] [47]. 

Most existing tools for assessing playgrounds and parks fail to fully address the 
needs of ethnic minority and low-income populations [48]. Moreover, few studies 
have explicitly analyzed walkable access to playgrounds in low-income neighbor-
hoods, despite clear evidence of infrastructure disparities. Children in lower-in-
come households may lack private yards or reliable transportation to reach distant 
parks, increasing dependence on nearby public facilities [49]. This dependence 
makes spatial mismatches between playground locations and areas of high child 
density a pressing public health and equity issue [50] [51]. 

3. Case Study: Oklahoma City, Oklahoma 
 

 
Figure 1. Location of public playgrounds in Oklahoma City. 
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Oklahoma City is a large, fast-growing U.S. city with an expansive, low-density 
urban form. Local guidance notes that—even where sidewalks exist—busy arteri-
als, difficult intersections, and freeways interrupt natural pedestrian routes, frag-
menting everyday walking trips for children and caregivers [52]. In this study, 
“playgrounds” denotes all publicly accessible parks recorded in the Oklahoma 
City Open Data Portal (Parks) dataset. Figure 1 shows their distribution: clusters 
in the core and north–northwest, with broad gaps in southern, southeastern, and 
peripheral areas—implying longer walk distances for many households. 

External indicators align with this pattern: fewer than 50% of residents live 
within a 10-minute walk of a park, and the city’s overall Walk Score indicates car-
dependence [53] [54]. This context motivates quantifying block-group-level walk-
able park (“playground”) access and testing whether access varies with neighbor-
hood poverty (≤150% FPL) and the share of children under age 5. Note on com-
parability: this study uses 0.25-mile Euclidean buffers, whereas ParkScore reports 
10-minute network walksheds; percentages are not directly comparable. 

4. Methods 
4.1. Data Sources 

This study analyzed 2020 U.S. Census block groups [55] intersecting the 2020 Ok-
lahoma City administrative boundary [56]. Demographic variables were drawn 
from the 2020 American Community Survey (ACS) 5-year estimates at the block-
group level [57]: 1) Total population; 2) Residents at or below 150% of the federal 
poverty level (≤150% FPL); 3) Children under age 5. The Census GEOID was 
stored as 12-digit text to preserve leading zeros and ensure accurate joins. 

Public parks (operational definition). Data were downloaded from the Okla-
homa City Open Data Portal (Parks) [58], and clipped to the 2020 city boundary. 
In this study, “playgrounds” denotes all publicly accessible parks in that dataset; 
parks are treated as potential play spaces even when no fixed playground equip-
ment is present. 

Quality control. We removed exact duplicate park features before dissolve, re-
paired invalid geometries as needed, and verified that aggregated ACS counts were 
internally consistent across merged tables prior to modeling. 

4.2. Spatial Processing 

All spatial processing was performed in ArcGIS Pro. We generated 0.25-mile 
(≈402 m) Euclidean buffers around park polygons (“playgrounds”) and dissolved 
overlaps to prevent double counting. Layers were projected to NAD 1983/UTM 
Zone 14N (EPSG: 26914)  to  ensure accurate distance and area measurement. 
While network measures can capture crossings, barriers, and sidewalk continuity, 
the Euclidean metric is used here for comparability with prior citywide studies 
and because sidewalk/crossing data coverage is uneven. Areal apportionment to 
block groups using Tabulate Intersection is described in §4.3. 

https://doi.org/10.4236/oalib.1113998


R. Ahmadi, K. Ghamisi 
 

 

DOI: 10.4236/oalib.1113998 7 Open Access Library Journal 
 

4.3. Areal Apportionment (Population-Weighted) 

Because buffers and census block-group boundaries do not coincide, we used 
ArcGIS Pro’s Tabulate Intersection tool to compute, for each block group i, the 
share of its land area lying inside the dissolved 0.25-mile buffer ( iW ). We then 
applied iW  to block-group counts to obtain population-weighted counts inside 
the buffer: 

i i iT W T= ⋅ ; i i iP W P= ⋅ ; ,5 ,5i i iU W U= ⋅  

Here iT , iP , and ,5iU  are the total, ≤150% FPL, and under-5 populations of 
block group i. This approach assumes uniform population density within each 
block group, a standard simplification in small-area accessibility studies. 

4.4. Data Integration and Quality Control 

Block groups were keyed by 12-digit GEOID (state-county-tract-block group). 
GEOIDs were cleaned to preserve leading zeros, normalized to 12 digits, and 
stored as text. We merged the population-weighted tables to a single GEOID in-
dex, verified one-to-one join integrity, and cross-checked citywide sums against 
the figures above. Visual spot checks confirmed spatial alignment of joins. 

4.5. Measures and Outcome Construction (Citywide Shares and 
Per-Block-Group Proportions) 

Citywide shares: 

( ) ( )_total _ _ _ _i i i iy T T= Σ Σ  

( ) ( )_poverty _ _ _ _i i i iy P P= Σ Σ  

( ) ( )_u5 _ ,5 _ ,5i i i iy U U= Σ Σ  

Per-block-group outcomes: 

_ total, _ _i i iy T T=   

_ poverty, _ _i i iy P P=    

_u5, ,5 ,5i i iy U U=    

Here, _ total,iy  is the share of all residents in block group i who live within 0.25-
mile of a public playground (i.e., i iT T ). This is our overall accessibility measure 
and is reported alongside subgroup measures for residents ≤150% FPL and chil-
dren under age 5. Each outcome is a proportion in [0, 1]. Units with a zero de-
nominator in a category (e.g., 0iP = ) are excluded from that category. Note: 
Citywide shares are population-weighted by construction (ratio of sums) and are 
not the unweighted mean of block-group proportions. 

4.6. Statistical Analysis 

Model specification; Because areal apportionment uses a common weight iW  for 
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all subgroups, the within-block-group outcomes are identical wherever denomi-
nators are nonzero: total, poverty, u5,i i i iy y y W= = = . Subgroups with zero denomina-
tors (e.g., 0iP =  or ,5 0iU = ) are excluded from their respective models. For 
each outcome, accessibility was regressed on neighborhood composition using the 
following specification: 

0 1 2poverty_rate under5_sharei i i iy β β β ε= + ⋅ + ⋅ +  

where poverty ratei i iP T=  and ,5under5_sharei i iU T= . Outcomes and predic-
tors were fractions in [0, 1]. Predictors are scaled to [0, 1]; thus a +10 percentage-
point change corresponds to +0.10 in the predictor. 

Data handling; Records with a zero denominator for a given outcome (e.g., 
0iP =  for poverty) were excluded from that outcome’s analysis. Where a block 

group lay entirely outside the buffer, the corresponding numerator was set to 0 so 
that 0iy =  whenever the denominator > 0. 

Estimators; Primary estimates used ordinary least squares (OLS) with HC3 ro-
bust standard errors. As a sensitivity check, fractional logit GLMs (logit link) were 
fit with denominator (frequency) weights equal to the relevant totals (total popu-
lation, ≤150% FPL, under-5). Denominator (frequency) weights equal to the rele-
vant group totals make the GLM’s average marginal effects interpretable as pop-
ulation-weighted percentage-point changes in accessibility.  Inference and report-
ing; For OLS, results are reported as unstandardized coefficients, HC3 standard 
errors, two-sided p-values (α = 0.05), R2, and adjusted R2. For GLM, results in-
clude log-odds coefficients, p-values, average marginal effects (AME) expressed 
as percentage-point change in accessibility per +10 percentage-point change in 
the predictor, and McFadden’s pseudo-R2. Average marginal effects (AME) are 
computed as sample-average partial effects (i.e., the marginal effect is evaluated 
for each unit and then averaged). 

Sample sizes (final); OLS models use n = 523 block groups for each outcome; 
fractional-logit GLM models use n = 529 (denominator weights applied). 

Diagnostics; Checks included range validation for [0, 1], influence screening, 
and a qualitative map-based comparison of residual patterns (Optional: if a block-
group contiguity matrix is provided, residual spatial autocorrelation can be as-
sessed using Moran’s I and, if needed, spatial HAC errors). 

5. Results 
5.1. Citywide Accessibility 

Population-weighted coverage is uniformly low on the city scale. See Table 1 for 
citywide totals and access rates. 
• All residents: 156,864 of 649,821 → 24.1% within 0.25 miles. 
• ≤150% FPL: 41,312 of 160,691 → 25.7%. 
• Under-5: 11,847 of 47,842 → 24.8%. 

These near-identical rates indicate a coverage constraint rather than a citywide 
compositional disparity under the Euclidean-buffer metric. Composition inside 
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buffers; ≤150% FPL among in-buffer residents is 26.3% (41,312/156,864), close to 
the citywide share 24.8%. Interpretation: The share of low-income residents inside 
buffers (26.3%) closely matches the citywide low-income share (24.8%), and the 
under-5 share is similarly close (7.5% vs 7.36%). See Table 2 for in-buffer compo-
sition. At the citywide level this points to coverage as the binding constraint; dis-
parities arise mainly from where gaps are located, not from broad compositional 
bias (Model fit is negligible across outcomes (R2 and McFadden pseudo-R2 ≈ 0.00 
- 0.001), so we emphasize AMEs and near-zero fit over nominal significance). 

 
Table 1. Population-weighted playground accessibility in Oklahoma City (2020). 

Group Total In-buffer Access (%) 

Total Population (2020) 649,821 156,864 24.1 

≤150% FPL population 160,691 41,312 25.7 

Children under 5 47,842 11,847 24.8 

 
Table 2. Composition of residents inside the 0.25-mile playground buffers (population-
weighted). 

Group In-buffer count 
Access (% of  
that group 
citywide) 

Share of buffer  
pop (%) 

Total Population (2020) 156,864 24.1 100 

≤150% FPL population 41,312 25.7 26.3 

Children under 5 11,847 24.8 7.5 

5.2. Spatial Distribution and Patterns 

At the city scale, playground access follows a clear core-periphery divide. Facilities 
cluster in the inner core and the north-northwest corridor, while large contiguous 
gaps appear across the south, southeast, and peripheral fringe. These patterns, to-
gether with uniformly low citywide coverage (Section 5.1), indicate a coverage-
driven constraint rather than broad compositional bias. 

Figure 2 shows the in-buffer footprint of populated areas. Coverage follows the 
core/northwest pattern; holes are visible along the southern arc. 

Figure 3 shows outside-buffer zones are extensive in the south/southeast, and 
on peripheral tracts, aligning with the low citywide access rate. 

Figure 4 shows higher-poverty clusters in the south/southeast. Several overlap 
with out-of-buffer areas in Figure 3, marking equity-priority candidates for new 
sites and Safe Routes upgrades. 

Figure 5 shows elevated child shares in portions of the south/southeast and se-
lected west-side neighborhoods. Where these coincide with out-of-buffer areas, 
access gaps are more consequential.  
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Figure 2. Residential areas within the 0.25-mile buffer. 

 

 
Figure 3. Residential areas outside the 0.25-mile buffer. 
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Figure 4. Share of residents ≤150% FPL by block group (choropleth). 

 

 
Figure 5. Share of children under age 5 by block group.  
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Figure 6 visualizes the joint pattern of poverty (≤150% FPL) and under-5 share 
by block group. High-high tiles (black) concentrate in the inner core—especially 
south-central and near-east corridors—with additional pockets in the near-south. 
Low-low areas (gray/blue-gray) dominate the outer west and far-north fringe. 
Child-heavy but lower-poverty blocks (blues) are evident in parts of the northwest 
and southwest, whereas poverty-heavy but older blocks (yellows) run through 
portions of the central belt. Cross-reading with the “outside-buffer” map (Figure 
3) shows that several high-high blocks in the southeast and south-central remain 
outside 0.25-mile buffers—priority candidates for new playgrounds and Safe 
Routes investments. 

 

 
Figure 6. Spatial co-distribution of poverty and under-5 population by block group, Okla-
homa City (2020). 

 
Figure 7 shows facility intensity peaks in the inner core and north-northwest 

and drops steeply toward the south, southeast, and far-north fringe. This surface 
mirrors Figure 2, Figure 3: where density thins, large residential areas remain 
outside the 0.25-mile catchment, reinforcing a coverage-limited system. 

Read alongside Figures 2-7, the spatial evidence yields four conclusions: 1) 
Accessibility shortfalls are spatially concentrated—most acute in the south/ 
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southeast and peripheral fringe; 2) Overlaps between outside-buffer areas and 
high-poverty or child-dense blocks (Figures 3-5) identify equity-critical geog-
raphies; 3) Joint high-need blocks that remain outside buffers (Figure 6) should 
be first-tier candidates for new playgrounds, paired with targeted pedestrian-
safety upgrades, thereby making near-miss areas truly walkable; and 4) the ker-
nel-density gradient (Figure 7) indicates that expanding coverage—rather than 
shifting neighborhood composition—is the primary lever to raise access citywide. 
Taken together, these patterns are consistent with a coverage-led strategy in 
which facility supply increases in the south/southeast and peripheral corridors, 
with concurrent remediation of “last-block” pedestrian barriers (e.g., sidewalk 
and crossing completions) to translate nominal proximity into realized, safe 
walk access. 

 

 
Figure 7. Kernel density of playgrounds (higher values indicate facility clustering). 

5.3. Regression Analysis 

Bivariate patterns: In what follows, _totaly  denotes the overall share of residents 
within 0.25-mile of a playground; _povertyy  and _u5y  are the analogous shares for 
≤150% FPL residents and under-5 children. Charts 1-3 show slopes close to zero 
between neighborhood poverty rate and each accessibility outcome. Models were 
estimated on n = 523 block groups for OLS and n = 529 for GLM per outcome. 
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Chart 1. Total accessibility vs. poverty rate (bivariate scatter with OLS fit). 

 

 
Chart 2. Playground access for ≤150% FPL residents vs. neighborhood poverty rate. 

 

 
Chart 3. Playground access for children under age 5 vs. neighborhood poverty rate. 
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OLS (reported once; HC3 SEs): Because areal apportionment applies a common 
weight iW  to each subgroup, the three outcome proportions are identical wher-
ever denominators are nonzero. We therefore estimate a single OLS model on the 
intersection sample (n = 523). By contrast, GLMs are fit separately per outcome 
with denominator (frequency) weights, so per-outcome samples can be larger (n 
= 529). Coefficients are small and not statistically significant: for poverty rate B ≈ 
0.031, p ≈ 0.660, and for under-5 share B ≈ −0.044, p ≈ 0.873. These imply roughly 
+0.3 pp (pp = percentage points) in accessibility per +10 pp increase in poverty 
and a negligible association with under-5 share; model R2 is near zero. Full OLS 
results are reported in Table 3. 

 
Table 3. OLS (HC3)—Coefficients and Significance (n = 523). 

Term B SE (HC3) 95% CI p 

Poverty rate 0.031 0.070 [−0.106668, 0.169162] 0.660 

Under-5 share −0.044 0.274 [−0.586308, 0.489723] 0.873 

 
The fractional logit admits [ ]0,1iy ∈ , including boundary values 0 and 1, so no 

transformation or trimming of proportions is required. GLM (fractional logit, de-
nominator-weighted): Average marginal effects (AME; pp per +10 pp change in 
the predictor) are small in absolute terms and mixed by outcome: 
• Poverty rate AMEs: y_total ≈ −0.207 pp, y_poverty ≈ +0.412 pp, y_u5 ≈ +0.599 pp. 
• Under-5 share AMEs: y_total ≈ −1.593 pp, y_poverty ≈ +1.421 pp, y_u5 ≈ −3.120 pp. 

McFadden pseudo-R2 values are near zero across outcomes. 
Interpretation: Both specifications indicate that block-group composition ex-

plains very little of the cross-sectional variation in walkable playground access. 
Results are consistent with a coverage-driven constraint: the geography of facili-
ties and urban form dominates observed accessibility, as also suggested by the 
spatial patterns in §5.2 and the citywide rates in §5.1. 

Note: GLM coefficients are reported in log-odds alongside AMEs (pp per +10 
pp) in Table 4; p-values are reported in [0, 1]; scientific notation is used when 
<0.001. Model specification and estimation details are provided in §4.6. 

 
Table 4. GLM (logit; denominator-weighted, n = 529)—Coefficients and AME. 

Outcome Term Coef (log-odds) p AME per +10pp (pp) 

y_total Poverty rate −0.0927 0.0000000187 −0.207 

y_total Under-5 share −0.7145 <1e−16 −1.593 

y_poverty Poverty rate 0.1858 0.0000000354 0.4115 

y_poverty Under-5 share 0.6418 0.0000005195 1.4211 

y_u5 Poverty rate 0.2710 0.000001042 0.5992 

y_u5 Under-5 share −1.4111 0.0000000091 −3.1195 
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Note: Table 5 reports GLM model fit—McFadden’s pseudo-R2 (0 - 1 scale) and 
sample size (n) for each outcome ( _totaly , _povertyy , _u5y ). Pseudo-R2 values are 
near zero for all outcomes, indicating limited explanatory power. See §4.6 for 
model specification and estimation details. 

 
Table 5. GLM model fit (McFadden pseudo-R2). 

Outcome n Pseudo-R2 

y_total 529 0.00042013 

y_poverty 529 0.00070212 

y_u5 529 0.0013819 

6. Discussion and Conclusion 
6.1. Citywide Accessibility 

Only ~24% of residents—across all, ≤150% FPL, and under-5 groups—live within 
a 0.25-mile walk of a public playground. The in-buffer composition (≤150% FPL 
26.34%, under-5 7.55%) mirrors the citywide mix (24.8%, 7.36%). Multivariate 
models (OLS with HC3; fractional-logit GLM) show small, mostly non-significant 
effects and near-zero fit, indicating that the spatial distribution of facilities—not 
block-group poverty or child share—drives access. Maps (Figures 2-7) reveal con-
centration in the core and north-northwest and coverage gaps in the south/south-
east and fringe. 

6.2. Where Inequities Persist (and Why) 

Citywide averages mask geographically concentrated shortfalls. In particular: 
• South/southeast corridors: contiguous outside-buffer zones, several high-pov-

erty × high under-5 (Figure 6), implying compounded need. 
• Peripheral/fringe tracts: low density and long blocks produce structural dis-

tance from existing sites. 
• Barrier effects: arterial roadways and incomplete pedestrian links likely con-

vert nominal proximity into practical inaccessibility (even where Euclidean 
buffers overlap residences). 

6.3. Policy & Design Implications (Actionable) 

• Targeted siting in out-of-buffer, high-need blocks (south/southeast; fringe). 
• Shared-use schoolyards (after-hours/weekends) to add capacity fast where 

land assembly is difficult. 
• Safe Routes upgrades—sidewalk infill, protected crossings, traffic calming—to 

turn near-miss areas into usable access for caregivers with strollers. 
• Pocket parks/micro-play on small parcels and right-of-way remnants to stitch 

gaps. 
• Maintenance & lighting to sustain use, especially in lower-income areas. 
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6.4. Targeting Framework (How to Pick the Next Sites) 

Use a simple, transparent Priority Siting Score (PSS) at the block-group level to 
rank candidate areas: 

( ) [ ]_total,PSS 1 0.6 poverty_rate 0.4 under5_sharei i i iy= − × ⋅ + ⋅  

_total1 y−  prioritizes coverage gaps. 
Heavier weight on poverty (0.6) reflects equity aims; under-5 (0.4) captures 

child-specific need. 
Rank by PSS, then screen for implementation feasibility (available parcels, 

school partners, safety upgrades). 
Report people-gained-within-0.25 mi per candidate to compare alternatives. 

6.5. Robustness & Sensitivity 

• Network walksheds (10-minute): expected to lower absolute coverage but pre-
serve the same gap geographies; strengthens the coverage-first conclusion. 

• Radius sensitivity (0.25 vs 0.5 miles): 0.5 miles should raise coverage overall 
but retain relative hot/cold spots. 

• Spatial autocorrelation: Moran’s I on OLS residuals can be added; if present, 
use spatial HAC errors or a simple spatial lag robustness check. 

• Facility quality: stratifying by dedicated play equipment/condition may refine 
priorities but is unlikely to reverse the core pattern. 

6.6. Implementation Roadmap (12 - 18 Months) 

Quarters 1 - 2: finalize the priority list using PSS; confirm school partners; select 
3 - 5 pilot locations (south/southeast emphasis). 

Quarter 3 - 4: deliver Safe-Routes upgrades around 2 - 3 pilots; open shared-
use schoolyards; acquire/activate two micro-play sites. 

Quarter 5 - 6: add 2 - 3 additional sites; standardize maintenance & lighting 
schedules; publish annual access scorecard. 

KPIs (report annually): 
• Residents gained within 0.25 miles (all, ≤150% FPL, under-5). 
• Cost per person-gained and per under-5-gained. 
• Safety metrics (new crossings, sidewalk completion). 
• Utilization (counts/observations or program attendance). 

Oklahoma City’s playground accessibility problem is fundamentally spatial. 
Citywide figures (~24% accessible) and near-matching buffer composition show 
no strong siting bias by income at the city scale. The equity challenge is where cov-
erage is missing—especially the south/southeast and peripheral neighborhoods. 
Targeted siting, shared-use schoolyards, and last-block pedestrian fixes will deliver 
the largest, most equitable gains for young children and low-income families. 

Limitations and Directions for Future Research 

This study uses a simple, transparent measurement and modeling strategy to fore-
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ground coverage constraints; several limitations apply. Due to data constraints, all 
public parks were treated as playgrounds regardless of the presence of fixed play 
equipment; as a result, the findings may overestimate true child-specific play-
ground accessibility. Walkable access was measured with a fixed 0.25‑mile Euclid-
ean buffer, which omits network realities (paths, crossings, barriers, safety) and 
qualitative factors (sidewalk quality, lighting, traffic exposure, ADA). As noted in 
§4.1, the dataset includes public playgrounds only; private/school and informal 
play spaces are excluded, and open‑data positional error may misclassify blocks 
near the buffer edge. Counts were areally apportioned using a common weight 
(Wi), assuming within-block‑group uniformity and introducing standard ecolog-
ical issues (interpolation error, MAUP); results should be read at the block‑ 
group—not household—level. The OLS model uses HC3 SEs and, by construc-
tion, yields identical outcomes across subgroups; the GLM is a fractional logit with 
denominator (frequency) weights, which align area contributions with population 
but can produce optimistic p‑values under within‑area correlation—hence em-
phasis on AMEs and near‑zero pseudo‑R2 rather than nominal significance. Gen-
eralizability is limited by the ≤150% FPL definition of low income and by the Ok-
lahoma City context; all data reflect ~2020 conditions and may not capture sub-
sequent demographic or infrastructure changes. Future work could use net-
work‑based travel times (e.g., 10‑minute walksheds), buffer‑size sensitivity tests, 
qualitative audits of pedestrian conditions, dasymetric mapping or address-level 
microdata to reduce interpolation error, and clustered or design‑based variance 
alongside AMEs without changing the core models. 
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