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Relationship between Local Extinction Index and Medical Service Uses of
Chronic Diseases

Hyun-Ji Lee', Jae-Hwan Oh', Jae-Hyun Kim’, Kwang-Soo Lee'

'Department of Health Administration, Yonsei University Graduate School, Wonju; “Department of Health Administration, Dankook University College of
Health Science, Cheonan, Korea

Background: This study purposed to analyze the relationship between the local extinction index and medical service uses of chronic
diseases. The local extinction index is an indicator of the demographic structure and population aging of the region.

Methods: The 2014-2018 statistics of National Health Insurance Corporation and Korean Statistical Information Service data were
used for the analysis. First, descriptive statistics were used to analyze the general status of research variables. Second, a panel
analysis was performed to analyze the relationship between the local extinction index and medical service uses of chronic diseases
(hypertension, diabetes mellitus, periodontal disease, arthritis, mental health, epidemic disease, liver disease). Medical service uses
were measured by the number of visits/inpatient days and medical charges of seven chronic diseases.

Results: Panel analysis results showed that higher local extinction risks (meaning lower local extinction index) had a positive
relationship with the number of visits/inpatient days and medical charges of chronic diseases. But the relationships were varied when
the seven chronic diseases were analyzed separately.

Conclusion: This study showed a significant relationship between the local demographic structure and medical service uses of
chronic disease. Analyzing the local demographic structure will be an essential prerequisite step for implementing appropriate
regional health care policies.

Keywords: Local extinction index; Medical service uses; Chronic disease
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Figure 1. Study framework.
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Table 1. Descriptive statistics of study variables (n=228)
Variable Year F
2014 2015 2016 2017 2018
Extinction risk areas
No. of areas’ 79 80 84 85 89
Local extinction index 0.33:0.08 0.31:0.08 0.31+0.09 0.30+0.08 0.30+0.09 0.27
Smoking rate (%) 24.3+25 22825 226+2.8 221429 21929 0.87
Drinking rate (%) 148435 152435 14.3+35 15.1439 15336 047
Subjective health status (%) 461164 46.8+6.4 459+6.8 47.3+6.6 44 474 0.73
Exercise rate (%) 272109 25994 27.2¢11.0 26.1£10.2 26.6+9.1 0.59
No. of doctors per 1,000 1.9+0.5 1.9+0.6 2.0:0.7 2.0:08 21409 0.68
No. of beds per 1,000 16.1£10.3 16.3+10.5 16.7+10.6 16.5+10.9 16.9+11.1 0.06
Sex ratio 99.645.7 99.7+6.0 99.9+6.1 100.0+5.9 100.245.9 0.02
Senior rate (%) 27.0+4.1 21.5+4.2 21.7+4.4 284+4.4 289+4.5 051
Divorce rate (%) 2.2+0.3 21103 2.0:0.4 2103 21103 0.31
Population (1,000) 54+25,761 55+26,544 56+27,563 56+29,343 59+36,563 125
Financial independence (%) 9.2+3.7 97+38 10.4+4.1 10.6+4.3 10.7+4.4 0.58
Social welfare budget (%) 18.8+3.3 20.4+34 206458 19.9457 20.846.1 1.02
Areas that are not at risk of extinction
No. of areas™ 149 148 144 143 139
Local extinction index 1.17£0.43 11204 1.09:0.38 1.03£0.35 1.00£0.33 327
Smoking rate (%) 23627 21927 222425 215426 21527 0.16
Drinking rate (%) 14.82.5 15.1£2.4 14.8+2.3 15.1:2.8 14.9+2.6 1.63
Subjective health status (%] 439+49 454:49 449+47 451453 425470 732"
Exercise rate (%) 21.645.1 232455 227450 23.3+5.7 249452 0.38
No. of doctors per 1,000 28427 29427 29+28 3.0£29 31429 0.02
No. of beds per 1,000 14.8+8.2 14.9:8.4 15.248.7 15.4+9.2 15.5£9.1 0.16
Sex ratio (%) 1011447 101.045.1 100.945.1 100.845.1 100.545.2 0.14
Senior rate (%) 128435 132435 13.4+34 141435 14.5¢34 0.08
Divorce rate (%) 2.3:04 21104 21104 21104 21104 0.14
Population (1,000) 316+222,005 319+222,848 326+223,340 329+223,694 335+224,863 0.00
Financial independence (%) 28.1+2.8 21.2412.3 280+12.2 28.7+12.6 2794119 0.24
Social welfare budget (%) 40.4+13.8 415139 406136 39.8+13.3 415130 0.65

Values are presented as number or meansstandard deviation.

"p<0.05. "“p<0.001. TIndicates number of extinction risk areas. TIndicates number of areas that are not at risk of extinction.
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Table 2. Descriptive statistics of visits/inpatient days due to chronic diseases (1,000 days)

. Year
Variable F
2014 2015 2016 2017 2018
Extinction risk areas
Total 457,252+214,862 471,534+222,462 497,860+238,945 503,427+250,267 523,455+295,496 1.32
Hypertension 92,514+41,386 92,636+41,988 93,53141,892 93,572+43,947 96,295+52,362 0.32
Diabetes mellitus 41,234+20,3%5 42,355+21,094 44,761+21,979 4590723 473 47,1%+27,416 1.27
Periodontal disease 57,968+28,845 61,882+30,652 66,342+32,747 67,679+34,525 70,782+41,257 1.53
Avrthritis 90,30340,945 89,723+40,249 92,939+42,509 90,651+43,068 89,486+46,527 0.46
Mental health 134,206+75,994 142,960+80,180 154,873+89,498 161,174+93,823 172,937+109,907 1.62
Epidemic disease 34,725+17,390 35,755+18,049 38,805+20,114 37,954+20,033 39,334+24,276 1.22
Liver disease 6,302+3,249 6,223+3,172 6,610+3,605 6,490+3,543 6,826+3,983 0.66
Areas that are not at risk of extinction
Total 1,539,833946,531 1,583,715£972,085 1,681,8%621,017,367 1,726,334+1,038 457 1,798,069+1,068,989 032
Hypertension 276,245+164,798 277,349+166,196 285,506+169,384 288,560+170,844 300,324+176,439 0.97
Diabetes mellitus 131,262+78,006 135,078+80,698 144,418+85,604 151,019+89,299 159,155+93,741 0.82
Periodontal disease 339,243£239,267 355,996+249,063 379,706+259,583 394,984+268,493 409,576+273,273 042
Avrthritis 226,690+137,085 227,959+137,765 231,871+142,894 240,298+143,943 246,896+146,050 0n
Mental health 358,141+231,529 375,895+244,160 402,750+258,363 422,706+269,301 447,248+782,439 043
Epidemic disease 184,886+124,448 187,823125,379 206,771£135,586 203,391+133,981 207,833£135,178) 0.25
Liver disease 23,365+14,354 23,616+14,326 24,872+14,942 25,376+15,245 27,038+16,151 04
Values are presented as meansstandard deviation.
£ AR A7 b Ae A g 7h A fofRt Afol & H it & o F7Ftic). En| A S o] W ARt A g H= T, 25E
BIRA ] W Ae Maohe WA AR UL e, A 2 7PARl0A] AR FoJ7 Ao} 1o|m] 2715} AT Tables 2,3).
Ak W9, AR A, TRl A B frolRt Ale]E Kol Table 4+= 77l RH3E2E A of) gt L Ypot Xz H|E the

Table 3. Descriptive statistics of medical charges due to chronic diseases (one million won)

Variable Year F
2014 2015 2016 2017 2018
Extinction risk areas
Total 26,337+12,010,044 28,994+13,222,543 33,269+15,393,317 35,300+16,992,750 38,941+21,372,249 311
Hypertension 4,925+2,144,589 5,191£2,317,981 5,548+2,476,057 5,685+2,647,799 6,267+3,388,735 2.50°
Diabetes mellitus 2,970+1,410,922 3,239+1,569,834 3,687+1,784,465 3,963+2,010,809 4,465+2,538,081 362"
Periodontal disease 2,736+1,270,104 3,622+1,648 461 4,819+2,139,511 5,318+2,428,978 5,788+3,106,877 496"
Avrthritis 4,531+1,908,358 4,801+1,955,316 5,389£2,223,182 5,570£2,458,735 6,094+3,016,358 343"
Mental health 8,007+4,508,351 8,732+4,868,443 9,789+5,624,030 10,468+6,014,907 11,686+7,404,088 2.37
Epidemic disease 2.469+1,172,330 2,685+1,315,320 3,189+1,575,586 3,378+1,795,825 3,637+2,114,531 339"
Liver disease 700+322,273 724+334,976 847+435,769 919+464,349 1,004+542,326 407"
Areas that are not at risk of extinction

Total 88,743+54,621,753 96,849+59,425,439 110,564+66,610,858  119,105¢71,051,364  130,595+77,116,336  2.38
Hypertension 16,699+10,240,501 17,389+10,686,725 18,734+11,392,714 19,443+11,745,396 21,130£12,629,774 1.03
Diabetes mellitus 10,67546,549,203 11,586+7,119,832 13,278+8,098,226 14,565+8,797,609 16,305+9,768,942 354"
Periodontal disease 13,79049,702,075 16,689+11,481,842 20,985+13,870,991 23,505+15,320,007 25,385+16,227,733 505"
Avrthritis 11,973+7,209,169 12,885+7,795,929 14,429+8,560,709 15,534+9,213,964 17,16110,062,810 2.19
Mental health 21,585+14,068,565 23,190+15,167,796 25,622+16,469,546 27,589+17,517,958 30,504+19,135,643 1.04
Epidemic disease 11,401+7,447 668 12,325+7,975,948 14,435+9,149,719 15,097+9,529,865 16,240+10,144,028 215
Liver disease 2,581+1,586,547 2,785+1,698,195 3,080+1,859,103 3,3732,017,521 3870+2,317,727 365"

Values are presented as meanttandard deviation.
"p<0.05. “p<0.01. “p<0.001.
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Table 4. Panel analysis results for number of visits/inpatient days and
medical charges of chronic diseases

Independent variable No. of visits/inpatient days™  Medical charges®

Local extinction index 02577 0943
Smoking rate (%) 00017 -0.0056""
Drinking rate (%) -0.0011 -0.0019
Subjective health status (%) -0.0001 -0.0004
Exercise rate (%) 0.0004 0.0004
No. of doctors per 1,000 01460 03139
No. of beds per 1,000 0.0194 -0.0205
Sex ratio (%) 0.0271 0.4902
Senior rate (%) 0.1891° 0.6061""
Divorce rate (%) -0.0057 -0.0163
Population 10035 16647
Financial independence (%) 0.0272 01972
Social welfare budget (%) -0.0004 -0.0007
Constant 0.8610 -6.7844
F 116.08 116.08
7 0.6267 0.8538

"p<0.05. "p<0.01. “"p<0.001. TIndicates association between local extinction index and
number of visits/inpatient days of total chronic diseases. Indicates association between

local extinction index and medical charges of total chronic diseases.
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Table 5. Panel analysis results for medical service uses of seven chronic diseases

No. of visits/inpatient days™

Medical charges™

Variable 4 5 7 5 5 7
Hypertension -0.0243 2380 0.2560 05147 177.82 0.7200
Diabetes mellitus -0.3246™ 86.86 0.5568 -08522" 321.39 0.8229
Periodontal disease -0.4036™" 126.33 06462 24110 27354 0.7982
Arthritis 0.0572 2231 0.2440 -05913"™ 322.68 0.8235
Mental health -04969™ 121,68 0.6376 -0.7970™ 256.69 0.7878
Epidemic disease -0.2969" 62.37 04742 -0.9006"™ 163.72 0.7030
Liver disease -0.0243 2693 0.2803 -0.5207" 106.53 0.6064

Control variables were smoking rate, drinking rate, subjective health status, exercise rate, number of doctors per 1,000, number of beds per 1,000, sex ratio, senior rate, divorce rate,

population, financial independence, and social welfare budget.
"p<0.05. “p<0.01.
extinction index and medical charges of seven chronic diseases.

HASESIS|X| 2021;31(3):301-311

<0.001. TIndicates association between local extinction index and number of visits/inpatient days of seven chronic diseases. TIndicates association between local
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