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Abstract
Objectives

Pediatric emergency care is a policy-mandated healthcare service under the Medical Care Act. While cen-
tralization of services is being discussed in national committees, its impact on geographic accessibility re-
mains insufficiently examined. This study aimed to evaluate geographic accessibility to pediatric emergency
care across Japan's 306 pediatric medical service areas using the Enhanced Two-Step Floating Catchment
Area (E2SFCA) method, classify regions through cluster analysis, and identify areas requiring priority poli-
Cy intervention.
Methods

We analyzed 306 pediatric medical service areas nationwide at 500-meter mesh resolution. The E2SFCA
method integrated demand (population aged 0-14), supply (emergency ambulance acceptance from DPC
data), and transportation (road networks from OpenStreetMap). Median accessibility scores (ASM) and Gini
coefficients were calculated for each area. Hierarchical cluster analysis using Ward's method classified areas
based on these variables.
Results

Four clusters were identified: C1 (high access, moderate disparity; 55 areas), C2 (moderate access, low
disparity; 152 areas), C3 (low access, extremely wide disparity; 19 areas), and C4 (below-moderate access,
high disparity; 80 areas). C3 and C4 areas were continuously distributed across prefectural boundaries in
Hokkaido, suburban Tokyo, Chugoku Mountains, and inland Kyushu. Meshes with travel time exceeding 45
minutes comprised 9.1%, and those exceeding 60 minutes comprised 4.1%.
Conclusion

C3 (19 areas) should be the highest priority for policy intervention, followed by C4 (80 areas). C3 areas
face significant geographic constraints where increasing medical resources alone is insufficient. Helicopter
emergency medical services and telemedicine are useful as complementary measures; however, helicopter
services have operational limitations during nighttime and adverse weather, and telemedicine effectiveness
is limited in areas exceeding 45-minute travel time. Given the cross-prefectural distribution of C3 and C4,
more fundamental approaches including broader regional cooperation beyond current medical service area
boundaries should be considered in addition to complementary measures.

keywords: pediatric emergency care, geographic information system (GIS), E2SFCA method, regional dis-
parity, cluster analysis
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