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Effects of the Continuity of Care on Hospital Utilization :
Convergence A Propensity Score Matching Analysis.
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Abstract This paper examines the level of the primary care continuity for patients with high blood pressure
and the effects of the primary care continuity on their convergence health outcomes. We conducted a
retrospective cohort study. A total of 315,791 patients who had received new diagnoses of hypertension. We
determined standard indices of continuity of care—MFPC, MMCI, and COC and evaluated their association
with study outcomes over three years of follow-up. Outcome measures included hospitalization and emergency
room visits. The result of the primary care continuity levels and hazard ratios of health outcome showed that,
comparing continuity group, non-continuity group had higher rates of hospitalization by 1.655(95% CI:
1.547-1.771) and emergency room visits by 1.669(95% CI: 1.465-1.903). This paper argues that medical costs
of chronic diseases will reduce if low continuity of care turns into high continuity of care.

Key Words : Continuity, Primary care, Hospitalization, Emergency Visits, Convergence A Propensity Score
Matching, Convergence Health Outcome

B RS AQS ALY wEg /EE A44.

Received 14 July 2015, Revised 15 August 2015 © The Society of Digital Policy & Management. All rights
Accepted 20 September 2015 reserved. This is an open—access article distributed under the
Corresponding Author: Lee-Su, Ahn terms of the Creative Commons Attribution Non-Commercial
(Dept. of Public law administration, Shinhan University) License (http://creativecommons.org/licenses/by-nc/3.0), which
Email: ahnleesu@hanmail.net permits unrestricted non-commercial use, distribution, and

reproduction in any medium, provided the original work is
ISSN: 1738-1916 properly cited.

Journal of Digital Convergence | 323



4

h=}
pL

[e]
1=

]

A

gelatel 4

Ol A
=g

g dgow

[e]

=

9|

=)

Ap ol Al o]

1 =

o
w

oA z8HI10-113x, 115x)

L

[¢)

Ho] gle]

<2

p

7}

[
=

FATE whEbA A

9

14

A

o7} g

1l

i

2

EERREREER
o]

A
o] A 7ol

“gell

1=

1 e

S
7

ol
]

Al W= 2013

SA7} gt
w3 A4 AE FelA AEt A4

3

o

Az

EIZX|&-40] 2|=0[0 O|X|
A

Foif2], ARA %A

dl, A4

5

0]
AT

701—
A A%H oz o

3l

7z
R

L

R
HOE $8

SRR
9

\=}
T

]

Zfetel

=

o

al

A

)

o
E

O

=
i
TR

ofp

o=

ay

hel elglehe A%

&
T

Az} 3

)
oA}

st

2t

o] 2A4A, 9, 8ISl vz AR} 7|53

bk
43

o]

_g]

F7F ol
=

=

=
=

57|
2|43} A}
o] A4 A7E A

R

=]
Y] 183 984
o

lo tigk WEAs

R

A

+ A%

Aol B Aol

sy
%

=1

o we} of e -
Ql Sak= Aol A Al

o
=

i=4

011/1—

=

p

57t
AAIN S, 5

J

A

ZAW7} A e]olof

o, e Agu g

ok

o
al

2l

L

T

12}
2t

s

sk T 13,151,

[

S

HA =i,

[¢
o 3

AIA

=

o
o=

AR}

S o w2

A, it Q

%
11EH5,67.89.

L

°

L

L
L

At o

1

2

T B

Aol A

L
L

=

=

]

=
s

[10,11,12,13,14],

web 2 A

7}

R

11
0

gl

3w MMCL COC7}F A3t

&

al

]

Al

oo

-

oA &2t U

A, 2l

3]

By

3} 2. 3

[e]

=

sto] 1% 71Ee o

)

&

P

324 | Journal of Digital Convergence 2015 Sep; 13(9): 323-332



=(Propensity

]
h=)

o1 o5 SATE ot ItH20]. whtA

: Convergence A Propensity Score Matching Analysis,

Effects of the Continuity of Care on Hospital Utilization
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(Table 1) Characteristics of Hypertension A o7 G935 2po]Z Bl oL} o]= BA YIRSt
NT—TY 7] ol &2 Aol {ogh AfolE HQl AR
Total 315,791 (1000) Bk w8 A5 A&4 4259 F-& MFPC
Gender 0.802, MMCI 0.886, COC 0.7392.2 £]=r9] ﬁ@‘i‘?%
Male 148,058 (46.9) B} v B 55 B (Table 2) . A
Female 167,733 (531 2 A&H F£F& MFPCAAE @7t 0804, o2}
Age Group 56.0+12.3" 08012 =Ao] E]?ijl, MMCIo| A = %X]——‘QO,SS& o3z
0 Byears 328 (L0 088 F4o] HArk EF COCAME WAk
0 vears 270 0 0742, o1 ARz 07355 Z7] ek 3041 w¥k Bxpe]
40" 4ears T 246 MEFPC, MMCL, COC 4-#¢] Bt& 717} 0794, 0854,
50-59years 83,392 (28.2) 0760.2 704 o) = 11odE ST X4 So]
60-69years 78,371 (24.8) ok} AZAMEe 1 ’ we Aol FHele] o U
70years or more 45530 (14.4) - L
Income Level ERyith AApe| 57| A 2, 33} our|HoR HYS
< 20% 65,623 (208) BHA] &2 3kxle] MFPC, MMCI, COCE AY<S 3 33
< 40% 56,957 (18.0) o] & ARG A& o] EA vEeRTh A7)
< 60% 59,603 (189) HEol Aol g7 HS HHEEl 34 mE & 5F
< 80% 60,566 (192) S AR A BE ARAA BE3FT soldrE
> 80% 73,042 231) A dex] Z=zo] =A] LT
Type of Health Security
Local Health IHSL‘J_I'aHCe 150,716 (47.7) 33 %;?;’é.* (Propensﬂy score) ﬂHié,lbc',l'lf':," ’5‘.'-8-
A I AT AN, 99, 2557, BEER, AT,
Area of Residence Mo, dxape] 273 W34, Charlson FHFE 37|
Metropolitan 192,567 (61.0) FE IHFORE 2A Y IS &t A&7
Non-Metropolitan City 89,853 (285) Oﬂ ’3012?]_' dE52 ’}_%3]’99\‘:]' %% L‘}r\"g‘vo/] }‘Lil} %%
Rural 33,371 (105) 183 2A2E 78S 4831901, Hosmer-Lemeshow
Transfer or Not Transfer 7&%‘,‘ ] 1]_ wa o] ;Q‘_-GH]_( S77(dE 8) p-value 05829) o]—
Not Transfer 267,938 (84.8) A Ant Bl s C-EA 2 07625 o] 2o =)
Transfer 47853 (15.2) ’
Number of Visits 26,0£186' Hebdt iR dels Afrel AsE F2
4-9 64,668 (205) 0.46-0560l 3351593, H|X| &) Ao+ 048-057
10-29 124,688 (395) Atelel Eel ek TS 7IEo R ALTd 1|
30- 126435 (40.0) A&TS dudR wAds g A3 A&7 HA &
Charlson Score Z¥7} 146902784 iA=L, 7 1R g
0 147314 46.7) AR WAES R
1 85,442 ©71)
2 46,786 (148) 3.4 X2 XAM AZXD o3E
>3 36,249 (115)
3.4 F i =1

ari o]
* Continuous variables expressed as mean#std 41 ¢
1¥PEA; 3157917 FolA FH7|7 Foll Ydoe

3.2 8IX} EMY X|&M X|Ho| 2X RSS2k 39297 (1.2%) 0] ATk, vlA &l A g4
Bate] B A LA 229 u|ae A Ry = 3l S ab= 26178 02 A STt 1,312(0.8%) Bk oF 28]
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(Table 2) Continuity Levels By Characteristics Of Hypertension*

Continuity Index
MFPC P-value™ MMPL P-value™ coC P-value™
Total 0.802+0.184 - 0.836+0.133 - 0.739+0.229 -
Gender
Male 0.804+0.183 <0001 0.833+0.140 <0001 0.742+0.229 <0001
Female 0.801£0.184 0.888+0.136 0.735+0.229
Age Group
0-29years 0.794=0.192° <0001 0.854+0.158" <0001 0.726=0.248" <0001
30-39years 0.789+0.18%" 0.877+0.140° 0.7190.237"
40-49years 0.800£0.185 0.837+0.136° 0.736+0.229"
50-59years 0.805+0.183" 0.838+0.136° 0.743+0.227°
60-69years 0.806:0.182° 0.888+0.137° 0.744+0.226°
T0years or more 0.803+0.184° 0.830+0.143° 0.737+0.231°
Income Level
< 20% 0.797+0.185" <0001 0.835:0.139" 0.0240 0.731=0.231° <0001
< 40% 0.801+0.185 0.835:+0.138" 0.736+0.230°
< 60% 0.801£0.184 0.886+0.138" 0.733£0.229
< 80% 0.805+0.183° 0.836+0.13% 0.743+0.227°
> 0% 0.806+0.18% 0.886+0.137° 0.745+0.226°
Type of Health Security
Local Health Insurance 0.801+0.185 <0001 0.8%5+0.133 00649 0.737+0.230 <0001
Egjﬁf;ﬁ;ﬁ? 0.804£0,183 0.8860.138 075140227
Area Of Residence
Metropolitan 0.801+0.184° 00127 0.836+0.137° <0001 0.739+0.229° 0.0003
Non-Metropolitan City 0.804+0.183" 0.836+0.133 0.7400.228"
Rural 0.793+0.185" 0.870+0.143" 0.724+0.232"
Transfer Or Not
Not Transfer 0.808+0.181 <0001 0.8%9+0.136 <0001 0.748+0.225 <0001
Transfer 0.771+0.194 0.869+0.146 0.638+0.243
Number Of Visits
4-9 0.793+0.186" <0001 0.817+0.168" <0001 0.715+0.253" <0001
10-29 0.792+0.185" 0.800+0.120° 0.72240.227°
30- 0.818+0.180° 0916+0.124° 0.768+0.214°
Charlson Score
0 0.802+0.184° 0.0039 0.886+0.13%" 00125 0.739+0.229° 0.0005
1 0.801+0.184° 0.836+0.137 0.737+0.229°
2 0.804+0.183" 0.836+0.13% 0.7400.228"
>3 0.805+0.183" 0.834+0.140° 0.743+0.208

* Value are expressed as mean=SD
sk P-values are calculated from student’s t-test or ANOVA
#x% Mean with the same letter are not significantly different from each other resulted from Tukey's method

0491 %%

o
e

o A= 1,600 (1.1%), 14 10419
6

of HlEA BxEFAA JAAYEE 1.666(95% CL
11777 =9%3-& & = A T<Table 4>.
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(Table 3) Hospitalization by Characteristics Of 3.4.2 24 4UE fEE
Hypertension Patients 18et3kA} 315791 FoA =717 Fd S5
Number (%)7 P-value’ HHES 31 3kx}= 1,0879(0.3%) 0] AT} HA| Skl A -
Total 3929(1.2 - S sl
ey (.2 T4 WS & SRk 7309 0.2 X4 357(0.2%) .t
Low 2617(17) <0001 oF 2u] @< Table 5>. oxbH= 591'8(04%), BA=
_Ligh 131208 4967(0.3%)0] BRVIZFET $FA FES B, 1
Mzle 1623(LD) <0001 dE 3] SFA HHEo] Ao R EYTE A5F
e 23614 FURE 255F0] £ B v]8) B S
p
0-29years 52(16) <0001 o] Bokal, EAIRG FAEA, o A G &5
jgfjgjears %ﬁig; A o] Wk 2, 33 dur|e R A 3 Aol
-49years | _ _
50-59years 236(1.0) 9l 3kxte] S-FA MRS 22(1.3%)H o s Y okst
%*69%&“3 lmgg 32} 46518(0.2%) HlE) S el weka, L
years or more ,1c o _ - -
Income Level —"ﬁ:?l—’ﬁ }‘ =7 ]’b—al"/i:% %T—j"/\a] Hc}' o 7:!’ _):\_?5]'99\‘:} Charlson
<20% LG5 | <o SN 049 Ao ST BT T AA
< 40% 732(1.3
— - 464%(0.3%), 173 27478(0.3%), 278 1839(0.4%), 3% o]
< 60% 717(1.2)
< 80% 683(11) 2} 166%(0.5%) 0] ATt
> 80% 760(1.0)
Type of Health Security
Local Health Insurance 2077.4) <0001 (Table 5) Emergency Department Utilization By
EmDIOSVIeY’PFO‘"ded Health 1852(11) Characteristics Of Hypertension Patient
nsurance
Area of Residence Number (%) P-value’
Metropolitan 1,920(1.0) <0001 Total 1,087(0.3) -
Non-Metropolitan City 1,392(1.6) COC Group
Rural 617(1.9) Low 730(0.5) <.0001
Transfer or Not Transfer High 357(0.2)
Not Transfer 1,952(0.7) <0001 Gender
Transfer 1,977(4.1) Male 496(0.3) 0.4063
Number of Visits Female 591(0.4)
4-9 1,066(1.7) <0001 Age Group
10-29 1,709(1.4) 0-29years 14(0.4) <0001
30- 1,154(0.9) 30-39years 75(0.3)
Charlson Score 40-49years 214(0.3)
0 1,600(1.1) <0001 50-59years 258(0.3)
1 1,041(1.2) 60-69years 258(0.3)
2 666(1.4) T0years or more 268(0.6)
>3 622(1.7) Income Level
* P-values are calculated from Chi-squared test < 20% 280(0.4) <0001
Row % < 40% 213(0.4)
< 60% 195(0.3)
(Table 4) Hazard Ratios And Their 95% Confidence Z80% 193003)
Intervals From For The Association = 80% 206(0.3)
Between Continuity Of Care and Type Of Health Security
Hospitalization Due To Hypertension Llocal Health Insurance 567(0.4) 0.0034
Employer-Provided .
Propensity Score Matching Health Insurance 52000.3)
— HR ‘ 9% CI Area Of Residence
COC Group Metropolitan 519(0.3) <0001
High 1.000 Non-Metropolitan City 403(05)
Low 1.655 1.547-1.771 Rural 165(0.5)
HR: Hazard Ratio; 95% CI: 95% Confidence Interval Transfer or Not Transfer
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Not Transfer 465(0.2) <0001
Transfer 622(1.3)
Number Of Visits
4-9 281(0.4) <0001
10-29 467(0.4)
30- 339(0.3)
Charlson Score
0 464(0.3) <0001
1 274(0.3)
2 183(0.4)
>3 166(0.5)
* P-values are calculated from Chi-squared test
T Row %

A%H 573 Q99 BRAL doh A AT

of nlg|A HAEGTAA PPATFEE 1.669(9%% CL
1465-1.903) 7} E=geS &

A = AT} (Table 6) .

(Table 6) Hazard Ratios And Their 95%
Confidence Intervals From For The
Association Between Continuity Of
Care And Emergency Department
Utilization Due To Hypertension

Propensity Score Matching
HR 95% CI
COC Group
High 1.000
Low 1.669 1.465-1.903

HR: Hazard Ratio; 95% C.I: 95% Confidence Interval
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