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{Abstract)

Association of Higher Continuity of Primary Care with Lower Risk of
Hospitalization among Children and Adolescent Patients

Yong-Jun Choi', Sung Hyun Kang’, Yong-Tk Kim"
Dept. Social and Preventive Medicine, College of Medicine, Hallym University
Health Services Fesearch Center, Hallym University
Dept. of Mathematical and Statistical Science, University of Albertd’
Dept. of Health Policy and Management, College of Medicine, Seoul National University™

This study aims to describe levels and distribution of the continuity of primary care
among children and adolescent patients who are 2-19 vears old, and analyze the effects
of it on the risk of hospitalization,

Study population was 2-19 year old child and adolescent patients as of 2002, who had
more than three ambulatory care visits in the years of 2002-3 and whose most frequent
provider was the primary care practices (183660 persons). Association of levels of
primary care with the risk of hospitalization was evaluated using multiple event survival

analysis. Outcome variables were whether the patient had hospitalized or not, and whether
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the patient had hospitalized due to ambulatory care-sensitive conditions or not.

Multiple event survival analysis revealed statistically significant association of the
levels of primary care with the risk of hospitalization. Hazard ratio was 1.34[1.27-141] at
the medium level of continuity and 147[1.39-155] at the lower level where outcome
variable was whether the patient had been hospitalized or not. Hazard ratios were 1.35
(1.21-150] at the medium level of continuity and 1.60 [1.44-1.78] at the lower level, where
outcome variable was whether the patient been had hospitalized due to ambulatory
care-sensitive conditions or not,

This study produced some evidences on the benefits of continuity of care, which will
in tumn support the introduction of personal doctor registration program in the future.

Key Words ' Continuity of care, Hospitalization, Primary care
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&/dolth(Alpert and Chamey, 1973; IOM, 1978, 1996;
Starfield, 1998; Lee et al, AL ¥ Y dAYRY A&Hol Ag HHH} 4
3, vl FAA S vtk FS NI Atk Starfield, 1998). A% GAE o] A&
U5 Wt A7 $5315 tHRogers and Curtis, 1980; Weiss and Blustein, 1996).

a3 Qg J)go] BAEA 8 Au|x AF Favt thustE Ay, old met ’\1‘3]’\
7 22t 959 A&Ao] HHATHRed et al, 2002). 11 A3 ALH FEO
ey & F Y& A FAF HYE £915 F UtHGray et al, 2003 Cabana
and Jee, 2004, Saultz and Lochner, 2006). ©]ell Wzt 989 A&A 53] Y89 A%
A A FEE FAHCR Fo@ AR HAR A4EHI] AZE%THRubenstein et al,,
199%; IOM, 1996; WHO, 199; NHS Service Delivery and Organization National R&D
Programme, 2000). ©1¢} t&o] 1900t F4k o]|F Ag A& 53 28 Aue B4
of g e A% A7 d9rt 2AHUKGray et al, 2003, Cabana and Jee, 2004;
Saultz and Lochner, 2005).

o] T AE ALY FEI o9 AT A /M gl d7E FA F SUZ(Alpert
et al, 1968, 1976; Shear et al, 1983; Wasson et al, 1984, Smith 1995, Weiss and
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= FEES 25% WIATHALT &, 2002).
AFolME theg 7 Olv -E‘r o —% 7)E 2-19M19) SREEEZE T
o

o2 ellA s B4 o 7hed 2002~20039% FAHNEE W) Y3 9z
7185 e ST 43 ikl A5 A9t )R AR AKH £EE S
AR AREY 72 BN F9HE I47 UF Fod v Qi A& £EE AE
317] olgj® whd, FAIE 357t SoldE W 98| # ) YoAEE A& &
£9 W3} Fo] Fol57] wlE-o]th(Christakis et al., 2001)

npriEto g ¢ B diide] #Hul o] 9B A FAHmost frequent provider, MFP, 3 3z}
7F R o7 JEAFa F ouE 347 M B JEATAHE delste] HE 2
13 A2 AgEGITh o] o] AT #4lo] U g

A AR 33E ZERE A o Eh

A&l 7] Eoltt B4

&
oX

Estimated national population in 2000 (0-19 yrs) N=13,690,958

Cohort construction by sampling

y

National standard cohort in 2000 (0-19 yrs) N=342,240

Exclude if age >19 in 2002

A4
National standard cohort (2-19 yrs) N=296,848

Exclude if total number of ambulatory care visits <4

y

Preliminary study population (2-19 yrs) N=205,457

Exclude if MFP is not a primary care provider

Y

Final study population (2-19 yrs) N=189,660

Fig. 1. Study population identification process
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of 479 =Y MrE A8 A& FEojh AR ALK FEE P =
T e eFetei(Reid et al, 2002 Saultz and Lochner, 2005), ©] 97+ Continuity of
Care Index(°13} COC)E UAIEY A& +F 54 =2 I

COC Bice® Boxerman®] 71dst Ao 2 A2 b2 oS AZAe] st UE 349 B
IE HoFTHBice and Boxerman, 1977). JEA A tdh WE BE7t A Fol4
AT, COCE As71% BE 35 7t we Frlehe A%o] e, ol 4 349
Akl T8 QAT gt i S AF o] TH] Q7] "otk E cocE
ME 8 JuATAE IS oMo S LA gt

>, 7= N
ol A FEld EAL Table 17 $AT 5= tH(Christakis et al, 1999). O A-$
AL gk 10] Ho A A& 28 RolET Q9 @ JEATAE EolAwt /Y
GEA A gt U e 47 739 13, 639 232 zpo|7} gtk o] W cocE #
gt @ @ duAFA FE SoM AR B CcoC #e Ta 09 A%
MFP 7 31571 @9 63l9lA 332 Zoj59o] COC #& 0536904 014302 ZAadich
RE Wil ME oE JdsAZAE o R o]FAF S 1 COC & 00] dr},
(Table 1) Examples of the Continuity of Care tndex (COC)
Visit sequence* COC
DAAAAAAAA 1
@AAAABAAA 0.75
GABAABAAA 0571
@ABAACAAA 0536
®ABCBAEFA 0.143
®ABCDEFGH 0

* Fach unicue letter denotes a different provider
Source - Christakis DA, Wright JA, Koepsell TD, Emmerson S, Connell FA. Is greater contimuty of care
associated with less emergency department utilization? Pediatrics 1999; 103(4 Pt 1):738-742
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A3 COCE AT ASA £F8 395 (high, medium, low)E vH] o] &8ttt
4. EH HS
A7ery EAQ A A AR EAQ FE Aolql o9} HAoR g5I|HE o]
§& 4, A33 B4L wYse 48 JsRy FH, 508 54L Wdse T
3 A-2 AR
By s oM A K

o AFT(disease severity) 5= WAs] 48 A 7HX #FE 13
ARG 3A, 5438 958 I $4AE I5E AWy AFEU 548 9=
3T Pel(care seeking behavion$t #EAo] & F ded e EF 449 YRS
7M. AT Christakis et al, 1999; 2001; Brousseau et al, 2004). 4, #2471 A
A g AYo] YA HHE FAAL AL ool FAAN 0] 2
Ay Z A #x29 34 olgolu dd HEEE F/MI717] WEeltHChristakis et
al, 1999; 2001). TAF LR 2002~200337F ICD-109 J45, J450, J45.1, J458, J459, Ja6=
FAYSE 13) ol JAAMHAAG T, 204 23 o)} THREE WL Aol Uv
Z$-(Christakis et al, 20005 H4 B2 FIRPc}, rpHPoE FF Foljdd 4FE BF
Z IEANZ Fol7t Y Aol 2o widske Awold YA A% AV BE
[Eel vjg 2x 987# o)4d 949 93/ o3 4ejA UArkDeJong, 1997). 2
488 /RIS JgFe $FAA A4 ABE 52 Aoy o) FFH} ol FF
(1~13%)°] Ush Sick Aol Fx/E AAZN, SHag), AAgel, Fzgol, dojgel,
AAAA, wegel, AR, ARl WAdof, SF7)RN, e, AR, FFLF
Bo), AR § BT 15E02 “FAKBAE BA oelq Agsidch Fo) SFL
TadA 13587 FEEY g AW AF2E AgeA BAsEE Bl FRY
& @7 1o}l sy, AR dgFe FFEA AF A54Y Bl FFRY FES
28 g4 Ao 8 ERFYCERE FET A} Yk Bt E o]AA &
of TH THE A sty et Fof ATE AEd d 71eF olggo] U
gbA] o AT e Ao FFE THIA 4 TF A RS nHgich
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F45 UFE 2002~20039 49 59 Ambulatory care-sensitive conditions
(ACSCs)®E <%t 1€ fFolth 1993 IOM vl =419 98 L% &5 FUHT
T AT ARES AASITY, ACSCst 1 5 aSIthBillings et al., 1993; 10M, 1993).
o} A+ Parker® Schoendori7} o1#lo] Fad sk A HHo® Yk ACSCsE
©]- 8819 tHParker and Schoendorf, 2000). ACSCs 94 ICD-9-CM= 71E2® HoH3l
ong o didiXe ICD-9% ICD-102 Agshe TFZI W= AR EA A (New Zealand
Health Information Service)®] %4 E(mapping table)® © 0}0? ICD-9-CM# ICD-102
ddo] thx£3 F ACSCsE ICD-1022 A4 2 sHATH Table

o

(Table 2) Ambulatory care-sensitive conditions in childhood
1CD-9 ICD-10
Asthma 493 J448, J45-46
Preumonia 481, 483, 485, 486, 402, 403 J13-14, J153-154, JI57, JI60, J1eS,
) J180, J188-1%0

Other upper 381, 332, 460, 461, 462, 463, 465, 472,  A749, B3S, HEo-66, HES-60, HET8,
arrway conditions 473, 474, 490, 0340, 0799, 4660 Joo-01, JO0, JO39, o6, J208, 131,
J320-323, J328-329, J35, J40

Gastroenteritis B8Y, 2765, (088, (086 AR, E86, K528
and dehydration
Cellulitis 630-684, 656, 289.3 1880, 1010, 102, 1,630-033, 1038039,
1048, T.OJD, LORS-089, 1.980
Seizures 35, 7803 GA01, GA03-405, (G4A0B-412, R0,
- Rfué% - -
Az X2l & 2
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o

et 794 H3L 5HE F EE ADY - AA(two sample t-test) ¥ UFH| T E A
FAHEA(ANOVA test with multiple comparisons, Scheffer’s method) 2.2 335t &

o] #52 006% 3T
2) J2 XHEH 20 99 Aol MM

£4 74 4Y AYRY AAHE ATE SAS(ver. 82)F ol g3t Hrlsitt
247t Q9 AAE e, o ACSCsE A% 4 e E oAl AE
¥ (multiple event survival analysis)& A3t o] AF 2 384 FITE AN
U oARE A7 Az Ao} 2431 d BEEH (survival analysis)S &3k Zlo] 3

sttt a1dd qldoldt 23] o) BT 5 QlE wHE AR(recurrent event)©]EE, o] A
g vk AERAS Agjof AR EA Qlo] #As: Zo] sbedith 9 ¢F

= Stk
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= Zolt}, 29 AR U(final study population)

E AFAE MFPE A1 Qe B4 s AXNE 20E ojgd deE I8

&4 7E% BEE Jlesty oAt AEENE AdE A4 E e e 98
= gt} 29 =4 Y(preliminary study population)®] W& A dof b4
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COCE F4F U89 AL $3L 032100 ASY 4 A
0% A3 IS 2K skewed to the left side, Figure 2).
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(Table 3) Characteristics of study population
Final* Preliminary
Characteristics No. % No. %
Total 189,660 100.0 206,457 100.0
Age (y)
2- 6 70,051 36.9 73,300 359
7 - 12 70,687 313 75,341 36.7
13 -19 48922 258 56,316 274
Gender
Male 99,785 526 108,748 52.9
Female 89,875 474 96,709 471
Registered disability
Yes 422 02 603 0.3
No 189,238 99.8 204,854 99.7
Asthma
Yes 12,791 6.7 13,825 6.7
No 176,369 93.3 191,632 93.3
Type of health security
Medical Assistance 314 0.2 369 0.2
National Health Insurance 189,346 9.8 205,088 9.8
Number of ambulatory visits
4- 5 34,516 182 38,239 186
6- 7 29522 156 32,303 157
8-10 34510 182 37211 181
11 - 17 49610 26.2 53,041 25.8
18 - 41,502 219 44,663 21.7
Hospitalization
Yes 11,285 6.0 14,073 6.9
No 178 375 94.0 191,384 93.1
Hospitalization due to ACSCs
Yes 2,999 16 3,748 18
No 186,661 984 201,709 98.2
Most frequent provider
General hospital - - 6,631 3.2
Hospital - - 1,488 07
Primary care provider 189,660 100.0 189,660 92.3
Public health center - - 1514 0.7
Oriental medical provider - - 6,164 30

* include only preliminary population that have a primary care provider as MFP.
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(Table 4) Continuity levels by individual characteristics”
coC

Age (y)

2- 6 0.32+0.21

7-12 0.33:0.23

13-19 0.28+0.22

p-value T <0.0001
Gender

Male 0.31:0.22

Female 0.32:0.23

p-value ¥ <0.0001
Registered disability

Yes 0.3410.24

No 0.32£0.22

p-value ¥ 0.03
Asthma

Yes 0.3240.20

No 0.32+0.22

p-value ¥ <0.0001
Type of health security

Medical Assistance 0.34+0.27

National Health Insurance 0.32:0.22

p-value ¥ 012
Number of ambulatory visits

4- 5 0.34£0.28

6- 7 0.33:0.24

8-10 0.33+0.22

1 -17 0.32+0.20

18 - 0.27+0.15

p-value T <0.0001

* yalue are expressed as meantSD
T calculated by one-way ANOVA test
F calculated by Student t-test
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Fig. 2. Histogram of continuity of care indices (COC)
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(Table 5)

SEREEELE

a4 -

Muitiple event survival analysis of hospitalization

Characteristics

Unadjusted
HR [95% CI]

Adjusted T
HR {95% CI|

Continuity of care (COC)
High
Medium
Low

1.00 Reference
115 {1.09-1.22]+
128 [1.21-1.35]

100 Reference
134 [1.27-141)+
147 [1.39-155]+

Age group
2- 6
7-12
13-19

1.00 Reference
047 [0.44-0.49)
061 [057-0.64]+

100 Reference
032 10.31-0.34)+
0.36 [0.34-0.39]+

Female

1.35 [1.29-141)*

1.36 (1.30-1.42]«

Registered disability

262 [1.96-350]

314 [2.35-4.20]

Asthma

217 [2.04-2.30]

251 [2.36-267]x

Type of health security
National Health Insurance
Medical Assistance

1.00 Reference
1% [1.05-362]*

1.00 Reference
1.37 [0.74-255]

Number of ambulatory care visits

1.00 Reference

0.74 [0.69-0.80]*
063 [0.58-067]*
05 [051-058]
042 [0.39-0.45]+

1.00 Reference
069 [064-0.74]+
051 [0.47-0.55]«
0.33 [0.31-0.36]+
0.16 [0.15-0.17]«

4-5
6- 7
8-10
1 -17
18 -

* p-value < 0.05

T Adjusted for all other variables shown

>
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A, 5F Aot 95 o A /1% ol&d Aol 9lg o TEE 57t
4445 4o AYEN %
(Table 6, Multiple event survival analysis of hospitalization due to ACSCs

Characteristics

Unadjusted
HR [95% CI]

Adjusted T
HR [95% CI)

Continuity of care (COC)

High 10 Reference 100 Reference

Medium 1.17 [1.05-1.30} 1.3 [1.21-1.50]%

Low 1.30 [1.17-1.45) 160 [1.44-1.78]%
Age group

2- 6 1.00 Reference 1.00 Reference

7-12 0.35 [0.31-0.39]« 028 [0.25-0.31]«

13-19 0.30 [0.26-0.34}* 021 [0.18-0.25]
Female 1.29 [1.18-1.40]% 1.27 [1.16-1.38]x

Registered disability

2.80 [1.63-4.83}*

364 [2.11-6.28)+

Asthma

334 [349-4.23}«

384 [346-4.26)+

Type of health security

National Health Insurance

Medical Assistance

100 Reference
075 [0.11-5.29]

1.00 Reference
060 [0.08-4.25]

Number of ambulatory care visits

4- 5 100 Reference 1.00 Reference

6- 7 082 [0.70-0971+ 0.73 1061-0.86]*
8- 10 0.87 [0.75-1.01] 063 [054-0.73]*
- 17 084 [0.73-0.961+ 040 [0.35-047]*
18 - 0.76 [0.66-0.88]« 0.20 [0.17-0.24]+

* p-value < 005
T Adjusted for all other variables shown
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£ olgate] 154 wigk offolFell Al ACSCsE Q18 Y(ENHS] Wo] F5& Frhe Aog
RE9] gAolehe AlofA] o] Aol #A diabat vigst el glgid
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< TR 5 U] WEolth, Sevtet dadg 7 gt AW d Rtk @574
e Hsta YA A3 Faside] HARYG 53 Y 5 dxg 718 A
Z) 9} 14 Bgoz B u) P g A4 (interpersonal continuity) 7Wd= %83}
of A& FEe ST 8| oyt

webs o g7|#te] A&A #A(high site continuity)’F b, HE A} A2 A&
A #7(high clinician continuity)’t 99 S8 % a4 #AAe] Qlrke ¥4 A+ A3
(Mainous I and Gill, 1998)% 1ejshd U 7@} AR YAaLE Fiate] H28
T 37 240] HoF Ao RolNg AT olf JisAe wA Hojob gt

o] dFME A8 A& $£EH Y JFY #HAAE Frlete o thid AERY
olghe T A /Mg Agadth dutdor AERAL A L A3 AUg A
ALE e Ao Fah zey od =9 A9% A4, AXe A e AREE d
344 Apae] opel WHEA O 2 (recurrent) 1 W(multi-) BT F e ARlolT webA
| AtelME SAEhE QldE B A7|9 FaetA A% WeE pelsty] fete] vk
AEEAolgh: 4 WS A9t T A8 44 A AT JIREE R8s
EALE AR A%k RTHGI and Mainous 1T, 1908) WHEH R AAd &
A upoletn gzt

o

o
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2. 9491 Anoi| gt n&

2~194] of7lo] Fad Aol YAE LA $ES COCE SARE W 0324022
At o] AFelN COCE FAF dAgd A& FE& @2 I A+ ARy
oty g8y o3 AFEeAE a9 Ao 4 B4 BRE 2o IFAAY
(Christakis et al, 1999) a0t 71 983 A %9)(Christakis et al, 2000; 2001), £ &
obgt AFoyt 8 (Christakis et al, 2003)7} Yk & A& 2Hprimary care provider)®
AaA At 2HER =9 A7 Ao g A& Tl *E& AL FAY AETt
YA g sEvete] dAg ueE o AdA e 23R AzEn dEERAE AR
& Sy ATEAAE FEAA dA FAYL Joha SRS SHA ulE2 99~530% A
T2 #FH0E FAYE Fv FUSE BA 42 HolYthTAT 3, 1992 HEH 5,
1998 F84 5, 2000, 2FFE F, 2001). Ho] G AfE FAY T} ozt DI
Hf oARE BL Zop7] Wiel A5 A7 M (setting)olA 2ol ‘assigned physician’,
‘personal doctor' $H= A7F Yl A2 Holol drhAMT F, 1992 ¥4 F, 2000, £

£F 5, 2000).
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(Table 7> Hazard ratios by levels of continuity of care among children patients
from selected studies

Levels of continuity

Christakis et al, 1999° Christakis et al, 2001 This study
of care
High 1.00 [Reference] 1.00 [Reference] 1.00 [Reference]
Medium 143 [1.08-1.891] 122 [1.09-1.38] 134 [1.27-1411]
Low 154 [1.25-2.00] 15 [1.33-1.5] 147 11.39-155]

*In case of emergency department visits
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H7¥stSiTh Table 7 A& £4& 4
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W 160[1.44-1.78]12 YERE
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Healthcare Research and Quality(AHRQ)S] B& ACSCsell that X8 f¥Eo] v olqld
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