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{Abstract>

Continuity of Ambulatory Care among Adult Patients with
Type 2 Diabetes and Its Associated Factors in Korea

Jae Seok Hong*, Jaiyong Kim**, Hee Chung Kang*f
*Health Insurance Review & Assessment Folicy Institute, Health Insurance Review
& Assessment Service, Republic of Korea,

**Department of Social and FPreventive Medicine, Hallym University College of
Medicine, Republic of Korea

Background : Previous studies have reported that enhanced continuity of care
prevented a sudden worsening in progress among chronic disease patients, and as
a result was favorable for efficient spending of health care funds. This study aims
to estimate the continuity of care of Korean with diabetes and to identify factors

affecting the continuity of care.

Methods : This study used the Korean National Health Insurance Claims
Database which includes E11 (ICD-10) as a primary or secondary disease as of

2006. Study population is 1,160,725 type 2 diabetics (20—84 years). Continuity of
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Care Index (COC), Modified, Modified Continuity Index (MMCID), and Most Frequent

Provider Continuity (MFPC) were used as indexes of continuity of care.

Results : The continuity of care in the study population was 0.94%0.10 as
calculated by MMCI, 0.91%£0.16 as calculated by MFPC and 0.86%0.23 as
calculated by COC. The lower continuity of care was shown in the patients who
were female, 65 and over years old, Medical Aid recipients, 13 times or more
visitors, hospital users as main attending medical institution, patients experienced
hospitalizations or comorbidities.

Conclusion : The continuity of care for adult patients with type 2 diabetes was high
in Korea, and showed variation according to patients' characteristics. This result
provides empirical evidence for policymakers to develop or strengthen programs for

managing patients showing low continuity of care.

Key Word : Type 2 diabetes mellitus, Continuity of care, Ambulatory care
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eh 3 Y, AW oske ThsA, ofdl ARl it &% sl diel 2 < 9] WE
of gt o WA AT A o3kE otste] oJgHY a&4 AEs
ke Alo® HrkEa Qlan, ofo] tigh A+7F 2ds] xEH vk (Breslau et al,
1975; Bice et al, 1977; Patten et al., 1980; Sloane et al., 1983; Magill et al.,
1987; Smith et al., 1995; Weiss LJ et al.,, 1996; Gill et al., 1998; Raddish et al.,
1999; Christakis et al., 1999, 2001; Parchman et al., 2002; Gill et al., 2003;
Nutting et al., 2003; Ride et al., 2003; Saultz et al., 2003; Engelgau et al., 2004;
Cyr et al, 2006). f-#juete] F¢= ddeate 1s X]i goll thet d4dol F7ksta
om, #HZ olgh A Ayt AA Skt AR (AT 5, 1997 HFYL 5, 1988;
o]%9% 2005; AL &, 20065 HEF, 2006, &AE 5, 2007; FAA 5, 2007).

S 2 wAAE dxpsel didh 959 AS e AL BRI
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o] A= HAIG=E A (International Diabetes Federation, IDF)¢] OECD =7} A<l
G ZAbo| 37%*6}01 204 ol QIS Aol V|Fdg o w #4353 1 (IDF, 2003; 7
&, 2007), A Q198 1%vIRtez thdabrrt Aol A&HA A3Ee] Wol7t S7keke 85
Al oS EA el ASstginh ool A AFe] 28 W $AH(1,601,568%8) oA
194 ©]3H2,5717) 9 854 ©]7(16,023%) &) 2 18,5947 <] AlL]=|glet. &gk b4
A g AHG AES Ad 1d w9 ol E STt 43] vkl #A4(422,249%) =
7tz A28k Bice et al., 1977 Gill et al., 1998; Christakis et al., 1999, 2001).
HE TAUES A7 43] o) SHARIAE o] &g 204 FH 844 749 28 T
2} 1,160,725 0.2 &SIt

2. 2lfizlz X|£H X|E
] A5 AHAY FEe SHche E AR T AT APATA wol AREHL
8l& Continuity of Care Index (COC), Modified, Modified Continuity Index (MMCI),
Most Frequent Provider Continuity (MFPC)E ©] 9149 g A&A 54 A3z A4
St (Bice et al., 1977; Ride et al., 2002; Gill et al., 2003; Saultz et al., 2003;

Cyr et al., 2006; #&, 2006; FA414 5, 2007; 418 5, 2007).
COCe| ArksAE ofgis} 2o
Agete FuAbrd AA el 9%s BF ued

al., 1977).
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M

2 nf - N
COC = F=)
N=total number of ambulatory care visit
n;=number of visits to provider ]

M=total number of provider
MMCI+= Magill# Senf(1987)7F Agkst Aoz AAbAL o9} 2l MMCIE= At=

FAo) GmAB B 55 WA NE ohe} ol § F5E RATATA MS EFS
BlFE

Itk o) Qg MMCIE T EATA ot PRI PRRES AP B

=

Fﬁ

s fokE$, 2006; SA1F 5, 2007).
M
1= (FTo1)
MMCI =
Y R —
N +0.1

N=total number of visits

M=total number of provider

MFPC+ Breslau®t Reeb(1975)0] tishy gl Aoty A5 tifoz A5 7Edste] 4
£33 %<9l UPC (Usual Provider Continuity) 8 §7HE24, 2197} U]F/] A2 A oF
& AHelA 7 A dHEekE AEAlSA Al B o] JEEHE A
MFPCi= MFP (Most Frequent Provider) 9] oJZAlg#tel djst W3l
EAlFAE WEd oAl FEs BA etk weba T W ATt
Clgts MFPol| thst W3l ulgo] WskA] ¢om MFPC @t AAlE vHA ket

N=total number of visits
ni=number of visits to provider 1

M=total number of provider
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Table 1. Characteristics of study population (Type 2 Diabetes Mellitus(N=1,160,725))

No. of patients

%

Gender
Male 587,096 50.6
Female 573,629 494
Age(Mean1SD) 60.5+11.2
20-44 99,305 8.6
45-54 253,163 21.8
55-64 346,117 29.8
05-74 343,219 29.6
75-84 118,921 10.2
Insurance Type
Health Insurance 1,065,701 92.0
Medical Aid 92,285 8.0
No. of Provider(Mean+SD) 1.4+0.7
1 781,592 67.3
2 278,719 24.0
3+ 100,414 8.7
No. of Ambulatory Care Visits (MeanSD) 94439
46 307,576 265
7-9 267,617 231
10-12 409,935 353
13+ 175,597 151
Main Attending Medical Institution
Specialized General Hospital 105,357 9.0
General Hospital 184,120 159
Hospital 71,695 6.2
Clinic 724,425 62.4
Health center 75,128 6.5
Hospitalization
Ever 106,400 9.2
Never 1,054,325 90.8
Comorbidity
Hypertension 610,816 52.6
Heart Disease 53,812 4.6
Stroke 26,19 22
Renal Disease 19,546 17
No. of Comorbidity (Mean+SD) 0.6+0.6
0 496,159 428
1 620,457 534
2 42,449 37
3 1,625 0.1
4 35 0.0
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Table 2. Comorbidity, hospitalization, and ambulatory visits by characteristics of study population

With Comorbidity History of No. of visits
Hospitalization
N % N % Mean+ SD
Gender*
Male 318,310 54.2 50,070 85 9.2+3.8
Female 346,256 60.4 56,330 9.8 9.6+3.9
P-value <.0001 <.0001 <.0001
Age T
20-44 31,837 321 8,060 8.1 85+3.2
45-54 117,931 46.6 19,443 77 9.0+34
55-64 201,534 58.2 28,555 83 9.4+3.6
65-74 227,287 66.2 34,624 10.1 9.8+4.3
75-84 85,977 72.3 15,718 13.2 9.8+4.5
P-value <.0001 <.0001 <.0001
Insurance Type*
Health Insurance 604,033 56.7 88,121 83 9.4+3.9
Medical Aid 58,682 63.6 18,020 195 9.6+3.9
P-value <.0001 <0001 <.0001
Main Attending Medical Institution T
Specialized General Hospital 56,528 53.7 15,446 14.7 6.6+2.9
General Hospital 115,871 62.9 31,216 17.0 8.0+3.2
Hospital 44,551 62.1 12,235 17.1 8.9+3.1
Clinic 403,054 55.6 42973 59 10.0£3.4
Health Center 44,562 59.3 4530 6.0 11.5£7.2
P-value <0001 <.0001 <0001
* T—test
T ANOVA

58



— Jae Seok Hong et al. : Continuity of Ambulatory Care among Adult Patients with Type 2 Diabetes and
Its Associated Factors in Korea—

Table 3. Modified, modified continuity index (MMCI), most frequent provider continuity (MFPC),
and continuity of care index (COC) by characteristics of study population

MMCI MFPC Coc
(Meant SD) (Mean+ D) (Mean+ D)
Total 0.94+0.10 0.91+0.16 0.86+0.23
Gender*
Male 0.95+0.10 0.91£0.15 0.87+0.22
Female 0.94+0.10 0.90+0.16 0.85+0.23
P-value <0001 <0001 <0001
Aget
2044 0.95+0.11 0.92+0.15 0.88+0.22
45-54 0.95+0.10 0.92+0.15 0.88+0.21
55-64 0.95+0.10 092+0.15 0.87+0.21
65-74 0.94+0.10 0.90+0.16 0.84+0.23
75-84 0.93+0.11 0.89+0.17 0.83+0.24
P-value <0001 <0001 <0001
Insurance Type*
Health Insurance 0.95+0.12 091+0.15 0.86+0.22
Medical Aid 0.92+0.11 0.88+0.17 0.81+0.25
P-value <0001 <0001 <0001
No. of Ambulatory Care Visits T
46 0.93+0.14 092+0.15 0.87+0.24
79 0.94£0.10 0.90£0.16 0.85+0.23
10-12 0.96+0.07 0.93+0.14 0.90+0.19
13+ 0.94+0.07 0.85+0.18 0.78+0.24
P-value <0001 <0001 <0001
Main Attending Medical Institution T
Specialized General Hospital 0.94+0.11 091+0.16 0.86+0.23
General Hospital 0.94+0.11 091+0.16 0.86+0.23
Hospital 0.93+0.12 0.89+0.18 0.83+0.25
Clinic 0.95+0.10 0.91£0.15 0.87+0.22
Health Center 0.94+0.10 091+0.15 0.86+0.21
P-value <0001 <0001 <0001
Hospitalization*
Ever 0.89+0.14 0.82+0.19 0.74+0.27
Never 0.95+0.10 0.92+0.15 0.87+0.22
P-value <0001 <0001 <0001
Comorbidity*
Hypertension yes 0.94+0.10 0.90+0.16 0.85+0.23
no 0.95+0.10 0.92+0.15 0.87+0.22
P-value <0001 <0001 <0001
Heart Disease yes 0.92+0.12 0.86+0.18 0.79+0.26
no 0.95+0.10 091+0.15 0.86+0.22
P-value <0001 <0001 <0001
Stroke yes 0.90+0.13 0.84+0.19 0.76+0.27
no 0.95+0.10 091+0.15 0.86+0.22
P-value <0001 <0001 <0001
Renal Disease yes 091+0.13 0.86+0.19 0.78+0.26
no 0.94+0.10 0.91+0.16 0.86+0.22
P-value <0001 <0001 <0001
No. of Comorbidity T
0 0.95+0.10 0.92+0.15 0.88+0.22
1 0.94+0.10 091+0.16 0.86+0.23
2+ 0.89+0.13 0.82+0.20 0.73+0.27
P-value <0001 <0001 <0001
* T—test
T ANOVA
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Table 4. Multiple linear regression analysis by characteristics of study population.

WCI MFPC C0C
beta | p-value beta | p-value beta ' p-value

Gender

Male 0.000 0.000 0.000

Female -0.008: <0001 -0.011: <0001 -0.018: <0001
Age

20-44 -0.003: <0001 -0.005: <0001 -0.007: <0001

45-54 0.000 0.000 0.000

55-64 -0.002; <0001 -0.002;: <0001 -0.004; <0001

05-74 -0.008 <0001 -0.013; <0001 -0.020: <0001

75-84 -0011 <0001 -0016: <0001 -0025 <0001
Insurance Type

Health Insurance 0.000 0.000 0.000

Medical Aid -0.013: <0001 0.016; <0001 -0.026; <0001
No. of Ambulatory Care Visits

4-6 0.000 0.000 0.000

79 0.014; <0001 -0016;: <0001 -0.016;: <0001

10-12 0.042: <0001 0.010.  <.0001 0.028° <0001

13+ 0.017:  <.0001 -0.068: <0001 -0.084;: <0001
Main Attending medical institution

Specialized General Hospital 0.022: <0001 0.023: <0001 0.037: <0001

General Hospital 0.020:  <.0001 0.024 <0001 0.037.  <.0001

Hospital 0.000 0.000 0.000

Clinic 0.009. <0001 0.023; <0001 0.029; <0001

Health center 0.010; <0001 0.028°  <.0001 0.033 <0001
Hospitalization

Ever - 0054 <0001 - 0076: <0001 - 0116: <0001

Never 0.000 0.000 0.000
Comorbidity

Hypertension -0.004 <0001 -0.008: <0001 -0011; <0001

Heart Disease -0023 <0001 -0.038 <0001 -0.057 <0001

Stroke -0.029: <0001 -0.046: <0001 -0.070: <0001

Renal Disease -0.015 <0001 -0.022: <0001 -0.034;: <0001
Adjusted R-square 0.064 0.070 0.072
F value (p-value) 4424.56 (<.0001) 4822.50 (<.0001) 5019.34 (<.0001)

Note: All of the variables in this table are included in the model

2. AT YA SYo g o2z X[EY

Arhdtel A= Xlé*é FEe ARl met %ﬁm\ﬁ MMCI 0.94+0.10, MFPC
g A& FES e, 37
BE 7Y JaHeleEd

A A% B el el vl A% 173
Aol wlal AR A%Ae] BT £E, 19 B 10-128) 08 R B4 Az
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Figure 1. Continuity of care and number of patient by the number of
ambulatory care visits
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o] ATE X3 yeolst $EuEte] 20~844 FuEAY HE AHA FFS MMCI
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Folgo] & W YrFuAlA ;SFHE e Yuistes AoE &

28 st A AEHL vl ¥ HWow Helth 53] MFPC7F 0.910]2H= A

7} 57| 103 HHE Al 9 2 QR7|HE o] gtk 21 ov|sitt.
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