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Deterioration in the health care delivery system has been a growing problem in Korea. The con-
centration of mild patients with chronic disease in tertiary care centers or general hospitals other
than in clinics results in the distortion of functional differentiation among various types of providers.
This brings about not a coordination of care through well-organized a referral system but an
undesirable competition between clinics and hospitals. In this study, we used a multivariate binary
logistic model to estimate the factors associated with the diabetes outpatients’ choice of tertiary care
centers (TCCs) or general hospitals as their usual source of care. Data were collected from the 2008
Korean Health Panel. The unit of analysis was a diabetes outpatient (n=910). Our study results
showed that 56% of all of the diabetes outpatients studied only used clinics for their care during the
year of 2008 followed by general hospitals (16%), mixed (12%), TCCs (10%) and hospitals (6%).
Among the various types of providers, TCC or general hospital users had the highest out-of-pocket
payments per visit, but the lowest number of visits, tests, and prescriptions during the year of 2008.
According to our regression analysis, patients with higher education, income, and Charlson Com-
orbidity Index levels were more likely to use TCCs or general hospitals. Compared with patients who
enrolled in the National Health Insurance program, Medical Aid program enrollees were more likely
to visit TCCs or general hospitals. In addition, being enrolled in private health insurance or having
any disability was also positively associated with the greater use of TCCs or general hospitals. Our
findings suggest that policy-makers should take into consideration the characteristics of patients in
implementing policies related to the healthcare delivery system. It is also necessary to employ
diverse approaches, such as regulation and incentives considering patent characteristics to reform
the current defective aspects of health care utilization and provision.

Keywords: Delivery of health care; Tertiary care centers; General Hospitals; Diabetes;
Outpatients
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Table 1. Characteristics of diabetes outpatients (n=910)

Characteristics No. (%)

Gender

Male 433 (47.6)

Female 476 (52.4)
Age (yr)

30-49 111 (12.2)

50-69 532 (58.6)

>70 265 (29.2)
Education

Uneducated or elementary school 432 (475)

Middle or high school 364 (40.0)

College 113 (12.4)
Marital status

Married 675 (74.3)

Divorced or widowed or unmarried 234 (25.7)
Household income per year (10 thousand won)

<999 271 (29.8)

1,000-1,999 233 (25.6)

2,000-2,999 136 (15.0)

3,000-3,999 92 (10.1)

>4,000 178 (19.6)
Insurance types

National Health Insurance 808 (88.9)

Medical Aid 101 (11.1)
Handicap

Yes 115 (12.6)

No 795 (874)
Medical cost support

Yes 51 (5.6)

No 854 (94.4)
Charlson’s score

1 297 (32.6)

2 434 (477)

>3 179 (19.7)
Hypertension

Yes 461 (51.6)

No 432 (48.4)
Hyperlipidemia

Yes 83 (9.2)

No 818 (90.8)
Provider types

Tertiary care centers 92 (10.1)

General hospitals 141 (15.5)

Hospitals 51 (5.6)

Clinics 513 (56.4)

Mixed 13 (12.4)

1218 == cisixiel 4aE olg0 Y2 nixls 29
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°|gxo] gatuT) Bk iﬂ Joll7} Q= BAl= 1151
(12.6%)°l| E2skaL, 27 Uﬂj o]2le] og5H] A &4
2 1433 = e .6%6)] £} 9t
AT i‘rxwlﬂl %HJ% Ae S4S AulE e 2
& FEY A 2R S 43498 (47. 702 7P B
Ao vyttt a3 uAdSE Akl e 4
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Table 2. Differences in diabetes outpatients’ visiting patterns by the types of healthcare pro-

viders (n=910)
Characteristics  No. Clinics HOS' Terti_ary Mixed Total x? P-value
pitals hospitals
Gender 5.87 0.1181
Male 433 550 62 284 10.4 100.0
Female 476 578 5.0 23.1 14.1 100.0
Age (yr) 16.29 0.0123
30-49 M1 469 9.0 369 72 100.0
50-69 532 587 58 23.1 12.4 100.0
>70 2656 559 38 260 14.3 100.0
Education 20.46  0.0023
Uneducatedor 432 60.0 58 20.1 141 100.0
elementary
school
Middle or high 364 558 55 277 11.0 100.0
school
College 13 451 53 398 9.7 100.0
Marital status 540 0.1447
Married 675 548 6.1 273 11.9 100.0
Divorced or 234 61.1 43 209 13.7 100.0
widowed or
unmarried
Household 2049 0.0582
income per year
(10 thousand won)
<999 271 587 55 192 16.6  100.0
1,000-1,999 233 545 52 283 12.0 100.0
2,000-2,999 136 610 59 213 11.8 100.0
3,000-3,999 92 554 33 337 76 100.0
>4,000 178 523 73 309 9.5 100.0
Insurance types 42.77 <0.0001
National Health 808 60.2 4.8 234 1.6 100.0
Insurance
Medical Aid 101 26.7 119 436 178 100.0
Handicap 30.63 <0.0001
Yes 115 33.0 105 40.0 16.5 100.0
No 795 598 49 235 1.8 100.0
Medical cost 11.62  0.0092
support
Yes 51 373 59 451 11.8 100.0
No 854 575 b5b 245 12,5 100.0
Charlson’s score 713 0.3088
0 377 552 50 252 14.6 100.0
1 481 588 58 250 10.4 100.0
>2 32 438 3.1 344 18.8 100.0
(Continued)
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Table 2. (Continued)

B371 43 olg b5 el o &

_ i o} 71 : [e) T30k
Characteristics ~ No. Clinics ;I)-:?asis h-?srgﬁzs Mixed Total X°  P-value SIILOR, 3.41; P<0.001) 2.1, 18]
2 B gk AL B9 A
Hypertension 12.66 0.0054 610 ol ash Fhendo] 1 =0 Ao
Yes 461 616 6.1 22.8 9.5 100.0 A& olgR 7ol U 2 sles
No 432 516 51 281 153 100.0 EAHJATHOR, 2.52; P<0.001)
Hyperlipidemia 120 0.7530 (Table 5)
Yes 83 56.6 4.8 289 9.6 100.0
No 818 56.5 58 249 12.8 100.0 =
nE Y e
Tertiary hospitals include tertiary care centers and general hospitals.
olg7|¥ 839 7= ARH ¢
Table 3. Differences in diabetes outpatients’ out-of-pocket payments per visit by the types of =7l 789 715 A ©
healthcare providers (n=907) SHALAAY &9, dateurds
Oop medical payments per visit Oop medication payments per visit THoR 3 e} - Bl A
No. Mean + SD  Fvalue P-value Mean+ SD F-value P-value 2] 58 ¢J8] A= 20093 5E A=
Provider 35.99 <0.0001 7256 <0.0001 & A=ES Al ) #F Al
types o] iAo olH AZ=Aslo] ALH
Tertiary 232 25,210+45,589 47659+44,276 =9 Fe oy Aedee] de
hospitals A ol 8-S JAlstaL, YK w34
H(?slpitals 51 5,754+7045 19,492 +£21,964 slo] A< o9 T ol@7|HelA] HA
Cll.mc 512 4,564 +11,446 17188+13,007 5 a7} ol 2ol EE Srale 2
Mixed 112 14,670+19,860 23,247 +24,243
= ° )
Total 907 11,160£27007 25,893+29,388 ojt}, odf| o] A= Fuleld A
YA F Aol W H WG
Unit: won. SFHEAE T2 gl B B
Tertiary hospitals include tertiary care centers and general hospitals. gxale] oJeixls el thaiA] o571

QOop, out-of-pocket.

Table 4. Differences in the number of visits, tests and prescriptions per year by the types of healthcare providers (n=907)

No. of visits per year

No. of tests per year No. of prescriptions per year

No. Mean + SD Fvalue P-value Mean = SD Fvalue P-value Mean +SD  Fvalue P-value

Provider 64.10  <0.0001 1.1 <0.0001 4789  <0.0001
types

Tertiary 233 6.5+3.7 47 +3.6 5.8+3.8

hospitals

Hospitals 51 10.0+6.4 6.6 +5.8 94 +54

Clinic 511 1M4+64 72 £6.6 1.2 +6.4

Mixed 112 11.6+6.4 72 £4.7 10.6 £5.9

Total 907 10.1+6.3 6.6 +5.8 9.7 6.2
Unit: case.

Tertiary hospitals include tertiary care centers and general hospitals.

7F a9 o8 773l B = }ITHOR, 3.80; P<0.001).
A S A5 18] Stell wig) 3 o) 3l gt
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Table 5. Binominal logistic regression results: factors associated with diabetes outpatients’ 713 29 oZo|g Aol ol

use of tertiary hospitals (n=718) =
shaje] ol 2ol eld WE Qe

Characteristic Multi-variable OR (95% Cl) P-value W] @ okgu] BolHekao el
e o) 7V 8 Ao BAH v, ozt
Male 1.00 - -
Female 127 (0.86-1.88) 02068 AR @A, R AR, A
Age (yr) 1 Aol deixs e ol
30-49 1.00 B . AL 2 Ao 2 YERT) 3hH B
iy omomri s A0Sl Sl A g
Education ol gl JFE WAE 89S EAg
Uneducated or elementary school 1.00 - - A3 w8k - 345 a5 4} 9
Middle or high school 1.29 (0.84-1.96) 0.2999 25 daje} Ao uG skal, wikE
College 2.43 (1.35-4.45) 0.0040

Martial status

O Hl= 3 At 2~ =
Divorced or widowed or unmarried 1.00 - - = Wb B e S A9t =
Married 144 (0.92-2.28) 0.1138 < el A7t dEHds o8
Household income per year 1.387(1.09-1.73) 0.0064 750 ] =& Ao 7 Ve
nsurence types APATE Bo) & A7) oA
National Health Insurance 1.00 - - - o e e
b Z)= 7 [e)
Medical Aid 5.60 (305-10.28) <0.0001 PhE A vhet Ak wiA o
Handicap 5713 FHE dRHS B3 9
No 100 - - A8 fAse ofgolg Avte] 2ol
Ygs 2.52 (1.47-4.30) 0.0007 = Aun Sy} Hokele e 7
Medical cost support
o oo _ T B Auvlsh opAlH] BIREF
Yes 3.80 (1.89-767) 0.0002 2 A YE o8k dAke] A
Charlson’s score 7} 7V =9ka 1 tke o 2 3o
! 1o - ' 9, 919 20 2 ) elge}, o) 2
2 2.15(1.22-3.79) 0.4707 o A Joule .
o Y= =z AN =
>3 3.41(1.78-6.53) 0.0008 & ks Asrle atEs A 3
Hypertension ol ufe} AJolsAt duka o2 o))
Yes 0o - - Azl A¢ FNAGREN T 74
. No . 252 (150-4.23) 0.0005 H HolngE So uue Ao 4
yperlipidemia _ _
Yes 100 - ) THHY, T, e, o wo =
No 0.74 (0.42-1.31) 0.2999 Fom FU S VTR S
3 (e} [e} =)
Model fit statistics: -2 Log L=878.66, Likelihood Ratio Test: X’=104.84, P<0.0001. Frasde] Azt el visy 3u)
Household income per year is log-transformed to standardize. T vl Ao A7 ol x]5l03
Tertiary hospitals include tertiary care centers and general hospitals. & s Al ey drel dAsksl
OR, odds ratio; Cl, confidence interval. tH12], 22} Ht 2589} okAH]

? Regression coefficient.

A AR & A Slof 712ARR S AlEstaAt s S57IE o8 B Huh EFol8 Al = Uit
B 7o) 78 AR AR vgat At WA os A7} ApFehs s At S @Akl /3] v

o
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