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Effects of Spatial Accessibility on the Number of Outpatient Visits for an
Internal Medicine of a Hospital

Eun-Joo Lee', Kyeong-Jun Moon?, Kwang-Soo Lee®

'Big Data Steering Department, National Health Insurance Service; 2Department of Health Administration, Yonsei University Graduate School, Wonju, Korea;
*Department of Health Administration, Yonsei University College of Health Sciences

Background: This study purposed to analyze and understand how spatial accessibility of patients influenced the number of outpa-
tient visits for the internal medicine of a hospital.

Methods: A hospital with 100 beds in Seoul, South Korea provided data from 2013 January 1 to 2013 June 30. Euclidean distance
and road ares were used to represent the spatial accessibility. Patient level data and dong level data were collected and used in spa-
tial analysis. Dong level data was converted into grid level (500x500 m) for the multivariate analysis. Hot-spot analysis and general-
ized linear model were applied to the data collected.

Results: Hot-spots of outpatient visits were found around the study hospital, and cold-spots were not found. Number of outpatient
visits was varied by the distance between patient resident and hospitals, and about 80% of total outpatient visits was occurred in
within the 5 km from study hospital, and 50% was occurred in within 1.6 km. Spatial accessibility had significant influences on the
outpatient visits.

Conclusion: Findings provide evidences that spatial accessibility had influences on the patients’ behaviors in utilizing the outpatient
care of internal medicine in a hospital. Results can provide useful information to health policy makers as well as hospital managers
for their decision making.

Keywords: Spatial accessibility; Outpatient visit; Hot-spot analysis; Generalized linear model; Euclidean distance
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Figure 1. Study framework.
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Figure 2. Spatial distribution of outpatient visits.
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Table 1. Descriptive statistics of study variables for Poisson regression analysis

Variable Mean + standard deviation Minimum Maximum
No. of outpatient visits 1367+84.09 1,527.00
Population (1,000 person) 2417+9.10 1.30 57.01
No. of recipients of national basic livelihood security system (person) 441.09+467.92 2.00 5,478.00
Female population (%) 50.36+1.75 37.79 55.29
No. of detached houses 956.54+692.67 3,395.00
No. of houses excluding detached houses (e.g., apartment, row house, multiplex house) 4,941.51+2,880.25 14,300.00
Amount of local tax collected (1,000,000 won) 282.24+465.72 34.86 4,797.43
No. of registered cars 5,470.84+2,546.61 720.00 18,113.00
Road areas (m?) 205,195.11£121,470.51 37,267.12 935,201.57
No. of grids within the euclidean distance between each grid cell and study hospital

Distance <5 km 64

5 km< Distance< 10 km 164

10 km< Distance 196

Unit of analysis: grid (500 x 500 m) level. Euclidean distance was measured between the centroid of each grid cell and study hospital, and then they were categoried into three groups.
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Table 2. Negative binomial regression analysis with grid level data analyzing the relationship between spatial accessibility and number of out-

patient visits
Variable Estimate + standard error Wiald o
Population-socio characteristics
Population 0.099+0.0218 20.55**
Percent of female population 0.129+0.0324 15.79**
Economic characteristics
No. of recipients of national basic livelihood security system 0.000+0.0001 0.03
No. of detached houses -0.001+0.0002 10.2%*
No. of houses excluding detached houses (e.g., apartment, row house, multiplex house) 0.000+0.0001 12.73**
Amount of local tax collected 0.001+0.0002 14.24%*
No. of registered cars 0.000+0.0001 32
Spatial accessibility
<5km (reference) - -
5km< and <10km -1.614+0.1631 97.91**
>10km -2.120+0.1729 150.32**
Road areas 2.850+0.582 23.98**
Deviance 457649
Deviance/degree of freedom 1.1081
Pearson 465,602

Dependent variables: no. of outpatient visits in each grid cell.
**p<0.01.
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