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Abstract

Objectives: Hypertension, a representative chronic disease, would be one of the most important health
policy issues because it aggravates the quality of life and incurs a great amount of medical expenditure.
The main objective of this study is to produce index that identify the pattern of medical utilization of
hypertension patients so that government and medical providers may establish appropriate hypertension
management strategy.

Methods: This study performs trend analysis and logistic regression analysis on the patient survey data
produced by Korea Institute for Health and Social Affair.

Results: The results show that the average annual increase rate of outpatients and inpatients from 1990 to
2010 was 9.1% and 0.6% respectively. The most frequently used medical facility type was primary care
institutions in case of outpatients and secondary care hospitals in case of inpatients. The comparison on
the differences in medical resource utilization behavior between hypertension patients and other disease
patients was performed in terms of gender, facility type, and age group etc.

Conclusions: The rate of increase in hypertension patients has declined, however, the increasing trend
continues. The type of institution used was converged on the primary care facilities. The utilization rate
showed a large variation among the geographical regions. Base on the results several political implica-
tions were discussed.
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Table 1. The number of hypertension outpatient per day by age groups
Age (year) 1990 1994 1996 1999 2002 2005 2008 2009 2010
<not standardized>
Total 12,145 23,557 30,662 54,965 74,439 112,917 138,581 129,433 136,541
Male 4,260 7,968 10,676 19,463 29,444 45,712 58,132 57,547 59,355
Female 7,885 15,589 19,986 35,502 44,995 67,205 80,449 71,886 77,186
<standardized*>
Total 0~14 - 13 49 194 228 1,326 594 267 397
15~44 1,597 2,618 2,950 4,767 6,818 10,656 10,987 8,996 9,459
45~64 11,309 18,475 21,138 32,865 40,623 51,796 57,325 51,107 53,422
>65 6,931 13,640 18,798 31,939 35,921 49,139 55,280 51,870 51,924
Total 19,837 34,746 42,935 69,765 83,590 112,917 124,186 112,240 115,202
Male 0~14 - 13 29 107 82 546 317 105 96
15~44 656 1,170 1,433 2,328 3,623 5,643 6,003 5,651 5,766
45~64 3,941 6,238 7,465 12,324 17,469 23,370 26,686 25,818 25,926
>65 2,603 4,595 6,280 10,179 11,956 16,153 18,910 18,160 18,044
Total 7,200 12,016 15,207 24,938 33,130 45,712 51,916 49,734 49,832
Female 0~14 - - 20 87 146 780 277 161 300
15~44 941 1,448 1,516 2,438 3,196 5,013 4,982 3,332 3,680
45~64 7,252 12,105 13,576 20,474 23,135 28,426 30,651 25,286 27,502
>65 4314 8,959 12,404 21,582 23,896 32,986 36,474 33,812 34,010
Total 12,507 22,512 27,516 44,581 50,373 67,205 72,384 62,591 65,492
*year 2005 population structure
Table 2= 104 AF -7 L offjebat o= o efefEA; o F7HEol E A
g wolw gtk F1Y £ ABF FHET B HRR BelsH HE 7 2 $7H8S 1
o AR 80%11 & F2H14.6%)°1 Tk, © QA A= oA 80t o) (15.6%) 1 Ak, A}
AR 200990 THE RE oA A o 7% 20t 8ot 7HA] A7} oA
SlEE BT Z/AE ololztort 2010 A AU ABF F/HEE o] Frete W
ol ofg Fhasholnt AV 2067k AR F AL BYlo, wake] 4% 30del Al 50t Ab
RS BON ol Bges 100, 60694, ol L}om 7148 Z7Ho] SARHA

50—594] =

AL L0 2 Z71go| =9kl
40-49A41(7.39%) -7t} 30—-39A41|(8.08%) -7kl
AME 9 dAto] dojiut 307} 40t R 1E

O EE
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Table 2. The number of hypertension outpatient per day by 10 year age groups

ol
ne

Age (year) 1990 1994 1996 1999 2002 2005 2008 2009 2010 V& rate
of increase
Total  0~9 - 13 28 155 157 838 355 240 393 -
10~19 43 58 95 76 207 926 442 231 121 -
20~29 158 194 241 430 597 1259 1,123 690 405 48
30~39 685 1,068 1,142 1917 2,199 3677 3788 2,850 3243 8.1
40~49 3733 5520 5619 7,750 11,410 15069 17,812 14,512 15,545 7.4
50~59 5395 9264 10222 16,165 19,532 26269 29,446 25934 26,566 8.3
60~69 6278 10,593 13430 21,305 25310 32,863 36210 34,700 34,354 8.9
70~79 3275 6398 9417 15936 17,747 24380 27321 24,666 25366 10.8
>80 524 1,396 1,945 4170 5275 7636 7968 8,029 7,999 14.6
Total 20,091 34,504 42,139 67,004 82,434 112917 124465 111,852 113,992 ;
Male  0~9 . 13 12 87 66 324 206 89 83 ;
10~19 34 34 71 4 131 482 253 147 82 ;
20~29 87 129 128 201 327 614 468 549 242 52
30~39 279 536 570 969 1234 2,164 2335 1,866 2,150 10.7
40~49 1200 2,006 2,165 3485 5746 7282 9228 8107 8,752 10.4
50~59 1,898 3,032 3,705 6160 8287 11,909 13,183 13,469 12,974 10.1
60~69 2,526 3,616 4580 7,087 9,812 13,040 15014 14,619 14397 9.1
70~79 1,112 2,185 3,164 4993 5808 7955 9,058 8210 8,545 10.7
>80 204 448 614 1257 1292 1,942 2231 2344 2,025 122
Total 7340 11999 15009 24381 32,703 45712 51,976 49,400 49,250 ;
Female 0~9 - - 17 68 92 514 149 151 309 ;
10~19 9 24 25 33 76 444 189 84 39 -
20~29 71 65 113 229 270 645 656 138 163 42
30~39 407 532 572 948 965 1,513 1451 980 1,087 5
40~49 2,535 3,512 3457 4265 5664 7,787 8584 6408 6,796 5.1
50~59 3440 6,173 6473 9978 11239 14360 16271 12,464 13,592 7.1
60~69 3,693 6,804 8675 13,964 15460 19,823 21,253 20,143 20,035 8.8
70~79 2,152 4,198 6229 10,867 11,884 16425 18365 16,575 16,960 10.9
>80 327 953 1334 2915 3977 5694 5740 5685 5988 15.6
Total 12,634 22261 26895 43267 49,627 67205 72,658 62,628 64,969 -
(2) 18 B 1Y Fx} 420 Wz}t AL % 654 o] AL XA k= HlE-2 2009
) Bl Ak} 2= Qe 2A; =0 AHA T dS AQJstar E35] A4sdte] 19909 42.9%
7HEET AFE] W 0.6%29 F7HES Holal o A 2010 9] 63.8%= &7}l Tt
Atk F7F ES B 1994, 19961, 2009 Y b Blao A o2t A EG o
o] s, 1 9 dxol= F7hekact 1.73u§(2002) ol Al 2| A 1.528](19901d) 2] &
(Table 3), 9= 459 ATEE BH 654 o4 25 Ho|al §lof ol BlsA] v]uLF YA
o|9]o] BT} == TASHAY & ¥E ¢lo] ol H]&E Ho|il Qi 654 o]iFo] xpA|EH=
AT =S FAISHL Qlo] B LS} 429 F HE&S AEE 84 vBlastH Fxb= 1990

7he WA 02 654 0|4 8] Z7lol o) A
o2 & 4 9t} 200 kjﬂr 20104 Afolo = t}

2A1E wol ¥y 654 o]
o wL ASAA 2718 nsie 1A AN

R AYBEA T A A38A AS

Hojl 39.4%04 20104 47 0%= 7H3H

7

AlE 2l whdo] o &ko] Z-9- 1990d 45.2%°]
A 2010d0°] 74.2%2 F4% S7HEAAE Ko
AL Qlek,
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Table 3. The number of hypertension discharge per month by age groups
Age (year) 1990 1994 1996 1999 2002 2005 2008 2009 2010
<not standardized>
Total 2,312 2,514 2,375 3,074 3,549 4,328 5,241 4,749 5,174
Male 897 938 872 1,144 1,301 1,660 1,999 1,850 1,942
Female 1,415 1,576 1,503 1,930 2,248 2,668 3,242 2,899 3,232
<standardized*>
Total 0~14 - - 3 12 19 22 7 19 14
15~44 319 333 316 419 392 416 510 406 352
45~64 1,871 1,688 1,472 1,454 1,353 1,403 1,299 1,232 1,203
>65 1,643 1,707 1,506 1,983 2,224 2,487 2,866 2,457 2,768
Total 3,833 3,728 3,297 3,868 3,988 4,328 4,682 4,114 4,337
Male 0~14 - - 2 6 10 13 5 14 9
15~44 158 190 157 227 232 249 316 237 234
45~64 760 636 588 578 568 668 634 626 621
>65 597 572 473 629 646 730 833 726 766
Total 1,515 1,398 1,220 1,440 1,456 1,660 1,788 1,603 1,630
Female 0~14 - - 1 7 9 9 1 6 5
15~44 161 143 160 192 160 167 193 169 117
45~64 1,099 1,043 880 873 785 735 665 605 582
>65 1,041 1,124 1,021 1,343 1,571 1,757 2,043 1,741 2,020
Total 2,301 2,310 2,062 2,415 2,525 2,668 2,902 2,521 2,724
*year 2005 population structure
Table 4= 10A4] AF51HE e a1 & AUtk Fasol 7P w2 A9 S-S 40t (2.2%)°|
B} 2 Bolw girk 104 AYFoR B UT F7HRO] Y S AYFS 800 3.0%9)%
S0tk A2 80d ddgAe] Frtoltt, o] AP o} A Haof| A= &R} 4= S0 WEko] B
TZHE A 8.0%9] Bt TS Holal Rlof B Zekor ot AFFtel A FA= F7H1L9%)
ARG 7E HastAL ot S71RE Aol Hlas skal o= A (—4.2%)3h= A= HAoh &
3L Sk, 20dl, 70t 804 o4 AFFAIME  F7heol 7 w8 A= 9AHG.2%) oAt
A3A} S=7F Z718kaL 913 1 2]of 304 60 (9.0%) W5 80th it

d7tA 0] AR ZNA Zrasha

[e) 2~
sl A ¢

= =2 T
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Table 4. The number of hypertension discharge per month by 10 year age groups

ol
ne

Age (year) 1990 1994 1996 1999 2002 2005 2008 2009 2010 V& rate
of increase
Total  0~9 - - 1 8 15 16 5 13 5 -
10~19 9 9 18 18 23 16 15 22 21 -
20~29 48 54 65 61 55 91 121 64 62 13
30~39 146 165 116 161 152 158 186 148 129 0.6
40~49 624 453 491 488 425 431 508 434 401 22
50~59 873 820 667 651 666 663 628 637 582 2
60~69 1,117 1,059 877 980 924 1,043 896 740 803 1.6
70~79 854 914 842 1,068 1,078 1206 1266 1065 1,164 16
>80 215 222 180 395 547 704 1,003 886 1,000 8
Total 3,886 3,696 3257 3,830 3985 4328 4,628 4009 4,167 ;
Male 0~9 - - - 3 9 11 5 9 2 -
10~19 6 9 1 15 16 8 1 15 16 ;
20~29 32 35 30 39 40 78 94 42 44 1.6
30~39 64 96 60 89 84 87 116 96 93 1.9
40~49 256 189 227 230 207 225 253 225 226 0.6
50~59 363 324 270 274 301 329 318 316 304 0.9
60~69 462 395 304 350 334 361 379 326 353 1.3
70~79 291 278 241 329 341 391 388 333 332 0.7
>80 77 61 65 97 123 170 213 208 213 52
Total 1,551 1,387 1208 1426 1455 1,660 1,777 1,570 1,583 ;
Female 0~9 - - 1 5 6 5 - 4 2 -
10~19 4 | 8 4 7 8 4 7 5 ;
20~29 16 19 35 2 15 13 28 2 18 0.6
30~39 82 69 55 71 68 71 70 52 35 42
40~49 368 264 264 258 217 206 255 209 175 3.6
50~59 505 492 395 376 365 334 310 321 278 29
60~69 647 651 562 624 588 682 518 415 451 -1.8
70~79 561 632 597 733 830 815 885 738 845 2.1
>80 140 161 115 296 423 534 792 681 790 9
Total 2323 2289 2,032 23890 2519 2668 2862 2449 2,599 -
2) o BXtol Qe £XIg1t E|RUE9] o] ¥thil & = Qv AR T UM w2 A
Xl ZH H|w Aepd el G2t 3 7H w2 A9 SHEE
Table 59 Table 6> 1} ejefot Bl ghxto]  Gloh. dY 2ol Ael7h 7Hg 2 2|92 depd e
Q17 100 1 B 8T} HYALL 0109E 712 2 ojAh Wabmch 230,39 W cheo® A
° 2 AFAERE eI U}, o|eEiAte 2H55=(162.0), % “’45(150 6) =l At
282 Aepdw(446.9), FHFE(438.19), Bl He Ao 9 Q1+ 109 i & 33,

U= (426.67) Tol =A YERG, @2 A
AL, G5, diAd, 24 Solddth 5EAY &
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Table 5. Hypertension outpatient utilization rate per 100,000 population by residence area (2010)

Residence area Male Female Total
Seoul 208.8 242.1 225.6
Busan 319.0 322.8 320.9
Daegu 261.8 331.2 296.4
Incheon 268.2 3232 295.4
Gwangju 191.7 264.5 228.2
Daejeon 194.6 238.7 216.6
Ulsan 154.0 207.0 179.6
Gyeonggi-Do 201.2 272.1 236.2
Gangwon-Do 352.0 502.6 426.6
Chungnam-Do 360.1 518.2 438.1
Chungbuk-Do 237.7 310.9 273.5
Jeonbuk-Do 326.7 488.7 408.1
Jeonnam-Do 330.8 561.1 446.9
Gyeonbuk-Do 282.7 420.7 351.2
Gyeonnam-Do 233.2 322.7 277.5
Jeju-Do 174.8 261.8 218.1

Table 6. Hypertension discharge rate per 100,000 population by residence area (2010)

Residence area Male Female Total
Seoul 4.7 6.6 5.7
Busan 14.9 21.1 18.0
Daegu 4.6 10.1 7.3
Incheon 5.1 5.9 5.5
Gwangju 9.6 14.8 12.2
Daejeon 4.5 7.2 5.8
Ulsan 8.7 14.2 11.3
Gyeonggi-Do 5.4 9.3 7.3
Gangwon-Do 11.1 19.3 15.2
Chungnam-Do 7.9 133 10.5
Chungbuk-Do 11.3 18.3 14.8
Jeonbuk-Do 11.0 20.9 16.0
Jeonnam-Do 24.8 423 33.6
Gyeonbuk-Do 8.0 15.1 11.5
Gyeonnam-Do 10.4 249 17.5
Jeju-Do 9.8 6.6 8.2
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Table 7. Hypertension outpatient utilization rate by facility (%)
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Type of facility 1990 1994 1996 1999 2002 2005 2008 2009 2010
Tertiary - - 8.8 6.4 4.9 3.6 2.6 24 2.3
General 22.9 20.3 13.0 10.2 8.1 6.4 6.4 6.9 6.7
Secondary 7.7 6.1 6.1 4.8 4.5 43 4.6 52 5.5
Long term care - - - - - 0.2 0.5 0.8 0.8
Primary care 54.7 54.7 36.3 44.8 57.9 64.0 66.3 65.8 69.5
Public health center 12.5 16.5 31 31.2 21.1 15.5 14.9 15.8 15.1
Oriental medicine 23 2.5 4.7 2.6 3.5 6.0 4.7 3.1 0.2

Table 8. Hypertension inpatient utilization rate by facility (%)

Type of facility 1990 1994 1996 1999 2002 2005 2008 2009 2010
Tertiary - - 20.6 16.9 16.0 14.7 12.4 14.3 13.0
General 66.3 68.6 43.7 44.5 42.8 343 30.9 325 30.3
Secondary 21.3 229 23.4 28.3 33.8 35.0 329 30.6 33.0
Long term care - - - - - 4.3 17.7 16.2 21.2
Primary care 11.2 6.8 6.8 5.7 33 4.9 1.8 4.2 2.0
Public health center 0.5 0.6 0.9 0.7 0.5 0.4 0.2 0.2 0.3
Oriental medicine 0.6 1.1 4.6 4.0 3.6 6.5 4.1 2.0 0.2
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Table 9. Hypertension outpatient utilization characteristics compared to other diseases
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Odds ratio

1990 1994 1996 1999 2002 2005 2008 2009 2010

Type of Primary 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
facility Secondary 1.787 1.600 2.324 1.556 1.115 0.791 0.637 0.651 0.572
General 2.083 2.064 2.504 1.718 1.117 0.651 0.479 0.506 0.427

Tertiary 1.504 1.378 1.057 0.574 0.470 0.418 0.377

Oriental medicine  0.495 0.317 0.732 0.322 0.301 0.416 0.296 0.146 0.011

Others 0.457 0.590 1.259 0.972 0.675 0.558 0.506 0.518 0.527

Bed size Less than 99 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
100-299 0.812 0.637 0.793 0.865 0.902 1.161 1.205 1.130 1.279

300-499 0.836 0.567 0.809 0.841 0.594 0.646 0.878 0.652 0.732

More than 500 0.659 0.371 0.901 0.559 0.512 0.633 0.494 0.493 0.491

Location Seoul 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
Metropolitan city 0.800 1.001 0.601 0.883 0.827 1.065 1.019 1.028 0.768

Province 1.061 1.056 0.880 1.124 1.204 1.070 1.178 0.979 0.771

Public/ Private 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
private Public 1.914 2.697 3412 4.017 5.483 4.687 5.516 5.330 5.354
Gender Male 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
Female 1.272 1.316 1.273 1.214 1.026 0.988 0.902 0.840 0.870

Age group 0-44 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
45-64 15731  14.110  12.552  11.615 11.373 7.972 8.914 9.820 9.808

>65 23.854 22547 19475 16489 15.046 10.784 11.025 12.377 11.393

Payment Health insurance 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
source Medical aid 0.918 0.897 0.927 0.790 0.844 0.787 0.822 0.828 0.854
Others 0.553 0.437 0.274 0.344 0.466 0.398 0.489 0.446 0.392

Resident Seoul 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
area Metropolitan city 0.962 0.791 1.260 1.054 1.111 0.833 0.898 0.811 1.271
Province 0.861 0.640 0.884 0.743 0.718 0.747 0.766 0.904 1.131

Identical No 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
area Yes 1.206 1.179 0.996 1.079 1.109 1.282 1.026 1.390 1.297
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Table 10. Hypertension inpatient utilization characteristics compared to other diseases

Odds ratio

1990 1994 1996 1999 2002 2005 2008 2009 2010

Type of Primary - - 1.000 1.000 1.000 1.000 1.000 1.000 1.000
facility Secondary 1.000 1.000 1.081 1.043 0.890 1.134 0.952 0.980 0.904
General 0.946 0.929 1.097 0.911 0.820 1.369 0.957 1.087 0.972

Tertiary 0.561 0.349 0.350 0.251 0.119 0.310 0.086 0.307 0.131

Oriental medicine - - - - - 2.329 2.323 3.473 3.618

Others 0.476 0.370 1.060 0.920 0.759 3.882 1.997 1.673 0.268

Bed size Less than 99 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
100-299 0.801 0.770 0.834 0.858 0.933 1.205 0.929 1.310 1.133

300-499 0.484 0.602 0.755 0.608 0.663 0.949 0.759 1.123 0.862

More than 500 0.457 0.464 0.499 0.397 0.356 0.715 0.416 0.768 0.545

Location Seoul 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
Metropolitan city 0.638 0.689 0.876 0.967 1.029 1.095 1.012 1.247 1.249

Province 0.808 0.758 0.821 0.941 1.245 1.133 1.107 1.407 1.514

Public Private 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
/private Public 0.954 1.034 0.925 0.814 0.929 0.802 0.733 0.855 0.785
Gender Male 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
Female 1.605 1.671 1.632 1.500 1.533 1.371 1.248 1.254 1.299

Age group 0-44 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
45-64 14.002 11.550 10.359 6.552 5.907 5.136 4215 4.924 5.499

>65 20.095 17.128 15.043  11.037 10.947  10.002 8.944 9.774  11.957

Payment Health insurance 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
source Medical aid 0.926 1.164 1.235 1.681 1.479 1.591 1.540 1.661 1.533
Others 0.139 0.286 0.283 0.266 0.378 0.292 0.342 0.469 0.449
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Table 10. Hypertension inpatient utilization characteristics compared to other diseases (continued)
Odds ratio
1990 1994 1996 1999 2002 2005 2008 2009 2010
Resident Seoul 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
area Metropolitan city 1.060 1.216 1.259 1.059 0.955 0.929 1.238 0.997 1.196
Province 0.819 1.030 1.062 0.973 0.817 0.940 0.922 0.897 0.906
Identical No 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
area Yes 1.210 1.263 1.305 1.156 1.232 1.405 1.072 1.336 1.056
Admission  Out patient 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
Emergency 1.193 1.093 0.918 0.940 0.928 0.913 0.890 0.966 1.028
Others 0.069 0.608 0.247 0.505 0.671 0.731 0.859 1.014 0.933
outcome Not improved/dead  1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
Improved/cured 0.889 1.013 1.175 1.179 0.955 1.347 1.046 1.214 1.175
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