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Impact of Regional Emergency Medical Access on Patients” Prognosis and

Emergency Medical Expenditure
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Background: The purpose of this study was to examine the impact of the regional characteristics on the accessibility of emergency
care and the impact of emergency medical accessibility on the patients’ prognosis and the emergency medical expenditure.

Methods: This study used the 13th beta version 1.6 annual data of Korea Health Panel and the statistics from the Korean Statistical
Information Service. The sample included 8,119 patients who visited the emergency centers between year 2013 and 2017. The arrival
time, which indicated medical access, was used as dependent variable for multi-level analysis. For ordinal logistic regression and
multiple regression, the arrival time was used as independent variable while patients’ prognosis and emergency medical expenditure

were used as dependent variables.

Results: The results for the multi-level analysis in both the individual and regional variables showed that as the number of emergency
medical institutions per 100 km? area increased, the time required to reach emergency centers significantly decreased. Ordinal
logistic regression and multiple regression results showed that as the arrival time increased, the patients’ prognosis significantly
worsened and the emergency medical expenses significantly increased.

Conclusion: In conclusion, the access to emergency care was affected by regional characteristics and affected patient outcomes and

emergency medical expenditure.
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Table 1. General characteristics of study subjects (N=8119)

Table 1. Continued

Characteristic Value Characteristic Value
Sex General hospital 4,546 (55.99)
Female 3,989 (49.13) Hospital and clinics 1,954 (24.07)
Male 4,130 (50.87) Ownership type
Age (yr) 48.69+26.38 Public 817 (10.06)
Marital status Private 7,302 (89.94)
Never married 2,396 (29.51) No. of ER visits per year 1.83+1.64
Married 5,723 (70.49) Time spent in ER (min) 140.84+174.72
Education Transportation to ER
Below elementary school 2,834 (34.91) Ambulance 1,488 (18.33)
Middle school 1,347 (16.59) Private vehicle 4,910 (60.48)
High school 2,327 (28.66) Taxi 1,267 (15.61)
QOver college 1,611 (19.84) By walk 454 (5.59)
Income quintile (10,000 won) Services provided
Quintile 1 1,102.69+765.87 Operation 385 (4.74)
Quintile 2 2,197.61758.90 Treatment except operation (drug, blood transfusion, 7,734 (95.26)
Quintile 3 3,686.48:993.70 examination)
Quintile 4 5,319.19+1,435.37 Arrival time to ER (min) 21.46+22.95
Quintile 5 8,673.03+3,741.68 Emergency medical expenditure (won) 1,265,044+3,663,355

Insurance type
Health insurance
Medical aid
Disability
No
Yes
Chronic disease
No
Yes
Region
Seoul
Busan
Daegu
Incheon
Gwangju
Daejeon
Ulsan
Gyeonggi-do
Gangwon-do
Chungcheongbuk-do
Chungcheongnam-do
Jeollabuk-do
Jeollanam-do
Gyeongsangbuk-do
Gyeongsangnam-do
Jeju-do
Three major emergency diseases
No
Yes
Institution type
Tertiary hospital

7,941 (97.81)
178 (2.19)

7,194 (88.61)
925 (11.39)

1,572 (19.36)
6,547 (80.64)

819 (10.09)
571 (7.03)
491 (6.05)
389 (479)
238 (2.93)
205 (2.52)
248 (3.05)
1,609 (19.82)
353 (4.39)
298 (3.67)
391 (4.82)
391 (4.82)
543 (6.69)
462 (5.69)
807 (9.94)
304 (3.74)

5712 (70.35)
2,407 (29.65)

1,619 (19.94)
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(Continued on next page)

Results after service

Back home 5,726 (70.53)
Admission or transfer to other hospital 2,353 (28.98)
Death 40 (0.49)

Values are presented as number (%) or meansstandard deviation.
ER, emergency room.
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Table 2. Regional characteristics of health care resources

Variable Value
No. of ER per 100 km’ area 233329
No. of ambulances’ 16.29+9.09
No. of beds 1,402.72+456.43
No. of hospitals ™ 167.83+22.89
Population density 2,826.67+4,774.27

Values are presented as meanzstandard deviation.

ER, emergency room.

"No. of ambulances per 100,000 population. TNo. of beds per 100,000 populations. TNo.
of hospitals per 100,000 populations.
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Table 3. Pearson correlation between regional variables

No. of ER ;
Variable per 100 km’ KOO gy 10 Rl
ambulances hospitals  density
area
No. of ER per 1
100 km’ area
No. of ambulances -0.391 1
<0.001
No. of beds -0.209 0.073 1
<0.001 <0.001
No. of hospitals 0.763 -0.264 0.131 1
<0.001 <0.001 <0.001
Population density 0.978 0370 0.342 0.729 1

<0.001 <0.001 <0.001 <0.001

ER, emergency room.
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Table 4. Multilevel analysis result of factors influencing the arrival time

. Model 1 Model 2 Model 3 Model 4
Variable
B p-value B pvalue B pvalue B pvalue
Intercept 21.481 0.140 6.435 <0.001 25.09 <0.001 12.373 <0.001
Sex (ref: female)

Male 1.773 <0.001 1.765 <0.001
Age 0.171 <0.001 0.172 <0.001
Marital status (ref: never married)

Married -2.883 0.008 -2.908 0.007
Education (ref: below elementary school)

Middle school -0.355 0642 -0.344 0.653

High school 2175 0.001 2148 0.001

Over college -2.688 <0.001 -2.649 <0.001
Income quintile (ref: quintile 1)

Quintile 2 0.945 0.251 0.917 0.265

Quintile 3 0.669 0.444 0.648 0.459

Quintile 4 -1.360 0.130 -1.384 0.124

Quintile 5 -0.454 0628 0479 0.609
Insurance type (ref: health insurance)

Medical aid -0.019 0.991 0.045 0.980
Disability (ref: no)

Yes -0.022 0978 -0.006 0.9%
Chronic disease (ref: no)

Yes -0.547 0.442 -0.637 0372
Three major emergency diseases (ref: no)

Yes 0.390 0480 0.389 0.481
No. of ER visits per year -0.310 0.047 0314 0.044
Transportation to ER (ref: by walk)

Ambulance 1.237 <0.001 1.224 <0.001

Private vehicle 11.753 <0.001 11.739 <0.001

Taxi 9,660 <0.001 9672 <0.001
Regional variables

No. of ER per 100 km’ area -0.701 0.020 -0530 0.050

No. of ambulances 0.092 0.253 -0.101 0.166

No. of beds -0.001 0.469 -0.002 0.159
Random effect (variance)

Level 2 (region) 11.961 9823 9511 7.506

Level 1 (individual) 517.872 497.742 517.721 497622

Intraclass correlation (model 1) 0.023

Explained variance (%) 179 204 372
Ref, reference; ER, emergency room.
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Table 5. Factors that influence patients’ prognosis and emergency

HE HAdo] Sk A% Bl SFeIEH] AE] A= IF

medical expenditure

Emergency medical expenditure

Variable Results after service (OR, 95% Cl)
B pvalue
Arrival time/10° 1.088 (1.064-1.113) 0.085 <0.001
Sex (ref: female)

Male 1.337 (1.202-1.488) 0.151 <0.001
Age 1.025 (1.021-1.030) 0.022 <0.001
Marital status (ref: never married)

Married 0.642 (0.506-0.814) 0392 <0.001
Education (ref: below elementary school)

Middle school 0.852 (0.731-0.994) 0.112 0.053

High school 0.887 (0.776-1.014) 013 0.023

Over college 0.814 (0.691-0.960) -0.150 0.008
Income quintile (ref: quintile 1)

Quintile 2 0.814 (0.695-0.954) -0.098 0.116

Quintile 3 0.954 (0.804-1.132) -0.004 0.947

Quintile 4 0631 (0.525-0.758) 0171 0.012

Quintile 5 0.647 (0.534-0.783) -0.244 0.001
Insurance type (ref: health insurance)

Medical aid 1.048 (0.732-1.498) 0.097 0.465
Disability (ref: no)

Yes 1.051 (0.893-1.229) 0.020 0.751
Chronic disease (ref: no)

Yes 1.065 (0.902-1.257) -0.010 0.859
Three major emergency diseases (ref: no)

Yes 1.465 (1.306-1.643) 0.325 <0.001
Institution type (ref: hospital and clinics)

Tertiary hospital 1.422 (1.207-1.675) 1.39% <0.001

General hospital 1.115 (0.975-1.276) 0.710 <0.001
Ownership type (ref: public)

Private 1.169 (0.982-1.392) 0.124 0.053
No. of ER visits per year 0.945 (0.912-0.979) -0.012 0.292
Time spent in ER (min) 1.001 (1.000-1.001) 0.001 <0.001
Transportation to ER (ref: by walk)

Ambulance 6.145 (4.353-8.661) 1272 <0.001

Private vehicle 2.488 (1.784-3.470) 0.540 <0.001

Taxi 2.59 (1.830-3.681) 0623 <0.001
Services provided (ref: operation)

Treatment except operation 1.165 (0.906-1.496) 0.072 0428

OR, odds ratio; Cl, confidence interval, Ref, reference; ER, emergency room.
*Arrival time divided by 10 minutes.
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