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Background: Various researchers are calculating the health adjusted life expectancy (HALE) at the regional level in South Korea using several
methods, most studies merely enumerate the differences in healthy life expectancy based on social characteristics. This study aims to analyze
the association between various sociodemographic factors and HALE at the regional level.

Methods: To calculate HALE, we utilized the various data sources, including National Health Insurance claims data, and applied the Sullivan's
method. We conducted multiple linear regression with regional socioeconomic variables from Korean Statistical Information Service. For the
multiple linear regression analysis, we designed three regression models. Model 1 comprised solely socioeconomic variables, model 2 involved
both socioeconomic variables and individual health behaviors, and model 3 integrated model 2 with healthcare utilization.

Results: The analysis shows that an increase in financial independence (p<0.05), population density (p<0.1), and the number of doctors
(p<0.05) associated with an increase in HALE, whereas an increase in the number of beds (p<0.01) was associated with a decrease in HALE. In
case of the obesity rate, in model 2 (p<0.1) and model 3 (p<0.05), there was a negative association between HALE and obesity rate.
Conclusion: Amidst various variables, it was observed that increased financial independence in specific regions had association with an
increase in HALE, highlighting the need for stronger local governance in South Korea. Additionally, the inverse association between hospital
beds and HALE suggests several implications, such as the appropriate deployment of healthcare resources. To gain a deeper understanding of
the relationship between hospital beds and HALE, further analysis distinguishing different types of hospital beds across healthcare institutions
seems necessary.
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Step 1 Calculate central death rate by using the number of population and deaths in age interval

Step 2 Calculate probability of death

Step 3 Calculate number of surviving in age interval
Cellenlftime [ Step 4 Calculate number of deaths in age interval

expectancy

Step 5 Calculate person years lived in age interval

Step 6 Calculate cumulative number of years lived

Step 7 Calculate life expectancy at age interval
Calculating YLD Step 8 Calculate YLD

Step 9 Calculate YLD rate

Step 10 || Calculate health-adjusted years lived
Calculating HALE

Step 11 Calculate cumulative health-adjusted years lived

Step 12 || Calculate HALE in age interval

Figure 1. Sequence of calculating health-adjusted life expectancy. YLD, years lived with disability; HALE, health-adjusted life expectancy.
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Table 1. Descriptive statistics of 228 districts of South Korea in 2019

Variable Mean+SD Min-max
Health adjusted life expectancy 69.98+1.74 63.00-74.80
Financial Independence (%) 20.32+12.83 4.00-68.90
Population density (/km?) 3,832.09+6,024.26 18.32-25,299.40
No. of doctors (/1,000 population) 2.77£2.29 1.00-19.60
No. of beds (/1,000 population) 14.84+9.84 0.00-68.50
Real GRDP (million won) 8,129,612.49+10,639,703.83 278,633.00-76,110,441.00
Sex ratio* 100.44+5.53 89.70-131.40
Elderly ratio (%) 20.98+8.18 7.60-39.90
Excessive alcohol use 14.11£2.97 5.80-24.80
Smoking rate (%) 20.31+£2.99 11.80-28.80
Obesity rate (%) 34.53+3.79 24.30-44.80
Unmet health care needs (%) 6.50+3.40 0.90-19.10

SD, standard deviation; GRDP, gross regional domestic product.
*Sex ratio=(male population/female population)x100.

Real GRDP 1 _I
Unmet healthcare needs -
Obesity rate 0.26-0.22 Correlation
Smoking rate 0.43 0.16-0.18| - 1.0
Excessive alcohol use 0.37 0.26 05
Elderly ratio 4 0.19 0.26 -0.55
0.0
Sex ratio 4 0.30 0.42 0.42 0.15
Number of beds 0.5
Number of doctors 0.47 -0.32 -0.14-0.32 0.29 . -1.0
Population density 0.34 -0.38-0.41 -0.25-0.34 0.24

Financial independence

-| 0.26 0.21-0.19 . -0.27-0.29-0. 14.
—_
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Figure 2. Result of the correlation analysis. Non-significant values were
depicted as blanks based on the statistical significance level of 0.05. GRDP,
gross regional domestic product.
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Table 2. Regression model results: assessing socioeconomic factors with health adjusted life expectancy by using three different models

Health adjusted life expectancy

Variable
Model 1 Model 2 Model 3
Financial independence 0.042**(0.014 to 0.070) 0.033** (0.005 to 0.061) 0.034** (0.006 to 0.063)
Population density 0.00004* (-0.0000 to 0.0001) 0.00004* (-0.0000 to 0.0001) 0.00004* (-0.0000 to 0.0001)

No. of doctors (/1,000 population) 0.107** (0.003 to 0.210)
No. of beds (/1,000 population) -0.048** (0.072 to -0.024)
log(real GRDP) -0.032 (-0.392 t0 0.328)
Sex ratio -0.049** (-0.088 to -0.009)
Elderly ratio -0.032 (-0.076 t0 0.011)
Excessive alcohol use

Smoking rate

Obesity rate

Unmet healthcare needs

Constant 75.482*%** (67.949 to 83.015)
R’ 0.388

Adjusted R* 0.369

0.092* (-0.011 t0 0.195)
-0.045***(-0.069 to -0.022)
0.015 (-0.343 t0 0.373)

0.092* (-0.012 t0 0.195)
-0.046*** (-0.069 to -0.022)
0.027 (-0.329 to 0.384)

-0.012 (-0.056 to 0.033) -0.012 (-0.057 t0 0.033)
-0.023 (-0.066 to 0.021) -0.023 (-0.066 to 0.020)
-0.031 (-0.097 to 0.035) -0.032 (-0.098 to 0.034)

-0.061 (-0.134 t0 0.013)
-0.056* (-0.114 to 0.002)

-0.061 (-0.135 t0 0.012)
-0.060** (-0.119 to -0.001)
0.024 (-0.030 to 0.079)
74.410%* (66.971 to 81.848) 74.674** (67.208 to 82.141)
0417 0.419
0.390 0.389

Values are presented as 8 (95% confidence interval).
GRDP, gross regional domestic product.
#p<0.1. #p<0.05. ***p<0.01.

Table 3. Regression model results: assessing socioeconomic factors with life expectancy by using three different models

Life expectancy

Variable
Model 1

Model 2 Model 3

0.038*** (0.021 to 0.055)
0.0001*** (0.00003 to 0.0001)
0.064** (0.002 to 0.127)
-0.028*** (-0.042 to -0.014)

Financial independence
Population density

No. of doctors (/1,000 population)
No. of beds (/1,000 population)

log(real GRDP) -0.180 (-0.398 to 0.038)
Sex ratio -0.052*** (-0.076 to -0.028)
Elderly ratio -0.032** (-0.058 to -0.005)

Excessive alcohol use

Smoking rate

Obesity rate

Unmet healthcare needs

Constant 91.771***(87.216 t0 96.326)
R 0.526

Adjusted R* 0.511

0.031***(0.015 to 0.048)
0.0001*** (0.00003 to 0.0001)

0.030***(0.014 to 0.047)
0.0001*** (0.00003 to 0.0001)

0.057* (-0.004 t0 0.117)
-0.026*** (-0.040 to -0.013)
-0.138 (-0.347 t0 0.071)
-0.018 (-0.045 to 0.008)
-0.025* (-0.050 to 0.001)
-0.042** (-0.080 to -0.003)
-0.065*** (-0.108 to -0.022)
-0.031* (-0.066 to 0.003)

90.753*** (86.398 to 95.109)
0.577
0.557

0.057* (-0.003 t0 0.117)
-0.026*** (-0.040 to -0.012)
-0.151 (-0.360 to 0.058)
-0.019 (-0.045 to 0.007)
-0.025* (-0.050 to 0.0002)
-0.043** (-0.081 to -0.004)
-0.065*** (-0.108 to -0.022)
-0.036** (-0.070 to -0.001)
0.024 (-0.008 to 0.056)
91.019*** (86.662 to 95.376)
0.581
0.560

Values are presented as 8 (95% confidence interval).
GRDP, gross regional domestic product.
*p<0.1. **p<0.05. **p<0.01.
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