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The study for the planning of Chinese medicine utilization and provision
of Chinese medicine physician-using deterministic simulation model
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ABSTRACT

After implementation of National Health Insurance, the 1ssue about the
need and provision of Chinese Medicine in Taiwan has never been examined. In
order to provide information for health policy related to planning the future
provision of Chinese medicine physicians (CMPs), the current study had been
conducted. To achieve the study objectives, three components of study have
been designed. One 1s to select a national sample survey of (MPs to estimate
CMPs’ production measured by patient visits as well as significant factors
that related to their production. The factors considered are sociodemographic
factors, education and training background of CMPs, their mode of practice,
practice characteristics of Chinese medicine hospitals, resource input, the
national health insurance contract, etc. The second one 1s to select anational
sample survey of general population to estimate the need of Chinese medicine
heal th service as well as significant factors that are related to their need.
The factors considered are sociodemographic factors (including age, gender,
income, level of education, ethnicity, marital status, and so on), need
factors (including general perception of health, bed days in the past month,
number of chronic diseases and so on), predisposing factors (including health
belief to Chinese medicine, worry about their health, etc), and ability
factors such as health insurance status. The study design had been used 1in
the two projects was cross-sectional. Face-to-face interview with trained
interviewers were used to collect information about all information. The last
one is to estimate the growth rate of (MPs as well as general population 1n
order to predict them in the coming 10 years. Inaddition, using discrete event
simulation model, we perform the sensitivity analysis to evaluate the
di fference between Chinese medical service provision and need under different
assumptions of simulation models.

For the CMPs’ study, our study results indicated that the significant
factors that were associated with the production of CMPS are age of CMPs, mode
of practice, National Health Insurance contract, and input hours of CMPs,
nurse, pharmacists, and other personnel. Age and practice 1n hospital were
inversely related to CMPs’ production while National Health Insurance contract
and all input variables were positively related to OMPs® production.
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For the need of Chinese medicine service study, our results showed that
significant factors that were related to the Chinese medicine utilization were
Western medicine utilization, level of worry about health, whether having a
regular CMP, and having been 11l in the past month. As Western medicine
utilization increased, Chinese medicine utilization decreased. Those who were
worry about their health, had a regular CMP or had been 111 in the past month
were more likely to utilize Chinese medicine service.

For the prediction of need and provision of Chinese medicine service, the
results showed that the constant growth rates of general population and CMP
were 0. 9654% and 4. 10%, respectively. For year of 1998, the CMP-to-population
ratio is 14, 0¥10™, Under these growth rates, the CMP-to-population ratiowill
range from 14.42%10™ to 16.25%10™ from 1999 to 2003. The average Chinese
medicine utilization per person 1n a month from 1999 to 2003 1s from 0. 1028
to 0. 1201. Under these estimates, we predict the provision of Chinese medicine
service will be over the need of Chinese medicine care now and 1n the future.
We suggest that health policy decision makers should determine the policy that
may promote the development of Chinese medicine and that may educate and train
CMPs that can provide the highest quality of care.

Keywords : Chinese medicine physician , Chinese health service provision, Need of
Chinese health care
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Ao+ FR2REFEFAEH P BEIIZRESH

| R BPISRE
IR 4R AEC PR E Gitid S ELR

B LA AR
IR % 67 0.04+0.21 4.52%*%  5>12348§
4 — ik 242 0.10+0.40 4>
EXR% 476 0.09+0.36
% —ik 112 0.23+0.75
ZiR % 19 0.42+1.39
—18 B 7’ 45 e 1E L
& 694 0.0240.13 -6.79%**
A 471 0.22+0.65

XKE p fE] #0.01 ; ¥xX & p &/ 0. 001
afER tARE ChERERERSH

§ 1: &2 BMEERINAEFRS 2. xR AMBEARLAF 1
S: R AMMBRABHEZRS | 4R A MERRABZ 4
Dk BHUBRERAAHERS

R BRARAMNEAZR TR

b B BARR A 1R 4 B 3 b
B R AR R FRARZK 4a-f4E FiE pfa
CEHatEE E) (Pyaagtt) (FHEHREE)
REYPE 6 77 83
(75.00+125.50)  (335.45+1530.06) (316.63+£1474.91)
2k EE 17 590 607 0.09 076
(23824+602.22)  (147.95+763.92)  (150.48+759.61)
b 75 A4 7 311 318
(282.86+522.87)  (113.78+297.27)  (117.50+303.66)
A3t 30 978
(216.00+514.64)  (151.85£751.73)
F{& 2.30
p 1A 0.10
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5495 4 76 Ef’fﬁf SRLGH (A REH
153 -9.73(0.41) 0.00 23.96%%*  18.68%
M7
e glicd 0.21(0.16) 0.04 1.31
S8 0.00(0.00) 0.00 0.07
i& Bl 75 B P9 -ﬁ:.ii -0.59(0.11) -0.20 -5.36%**
T I e 2K B 3% 0.02(0.02) 0.04 1.20
:%ﬂfiézéﬁﬁz@
JEF RIS 0.82(0.22) 0.12 3.68***
RO R —FEHARES  -0.090.18) -0.02 -0.53
BB R rE e T B
A 1.48(0.20) 0.23 7.54%%%
— A8 B M A& R eIF A
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£ =+ 8701999 £ 2008 8+ 8 A 0 7 BERAZCH A O A4S 2 URE S

o b B 65 ASCH A D (B B A D)

T 1* AL 2 TE4E 3 AL 4 FEAE S
75 70 1998 14.00 14.00 14.00 14.00 14.00
7 7t 1999 14.42 12.70 12.71 14.51 14.52
7 7t 2000 14.86 11.53 11,55 15.04 15.06
7g 7L 2001 15.31 10.46 10.48 15.59 15.62
75 7T, 2002 15.77 9.50 9.52 16.16 16.21
78 71, 2003 16.25 8.62 8.63 16.76 16.81
76 7T 2004 16.74 7.82 7.85 1737 17.44
78 7C 2003 17.24 7.10 #:13 18.00 18.09
7 7 2006 17.77 0.44 6.47 18.66 18.76
&5 7t 2007 18.30 5.84 5.88 19.34 1946
75 71, 2008 18.86 5.30 5.34 20.05 ~20.19

AL P BEDIEAE TR UAA DB G e 2.7 REFIEE T IRIRLAA O S 1E
PR 3e4E 3P BERIAET T IRIPIAA QAR TR, Hefd 4P Bandeid FRFAELLA
OB IR, HE S P BEREE L RRFRBAA D RIS T R
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R Z+ = #1999 F 2008 F F BEH Bt o]

EREAEZ R

- LA i e AR 4R A 5K
PEGAH BEPREMN PRBEREE BRADAK
ANE O AR
7 71, 1998 3070.0 - 902150.2 21928591.0
G 7, 1999 3193.4 123.4 9484952 22140289.6
% 7, 2000 3321.8 128.4 997221.1 22354032.0
7 57, 2001 34553 133.5 1048450.1 22569837.8
7 7, 2002 35942 138.9 1102310.8 22787727.0
% 5t 2003 3738.7 144.5 1158938.4 23007719.7
% 7t 2004 3889.0 150.3 1218475.1 23229836.3
% 7, 2005 4045 .4 156.3 1281070.3 234540971
% 7%, 2006 4208.0 162.6 1346881.1 23680522.9
% 7, 2007 4377.1 169.2 1416072.8 23909134.7
75 57, 2008 4553.1 176.0 1488818.9 24139953.5
RETRERT BAURABEAFYT FERRELn EHEFERE

£ AR BREERTK TRz £ BN Z P REn
75 5t 1998 525993.8 0.1028 376156.4 1789.9
71999 547885.5 0.1060 400609.8 1844.6
702000 5706883 0.1094 426532.8 1901.0
7 77, 2001 594440.1 0.1129 454010.0 1959.1
2002 6191805 0.1165 483130.3 2018.9
& 7, 2003 644950.6 0.1201 513987.8 2080.6
772004 6717932 0.1239 546681.9 2144.2
72005 699753.0 0.1279 583130.3 2209.7
755, 2006  728876.5 0.1319 618004.7 22772
72007 759212.0 0.1361 656860.7 2346.8
%2008  790810.2 0.1404 698008.7 2418.5
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B 4 @mzoosﬁﬁq?ééwém&%&?ﬁ BB XATIR T
st B2 BB ES
R AT

418 1 2 3 4 5

4Pk BARLL & ¥h 2% HEHFRY GHRY G Y iRy
P & 6 -5 wiEFg THRoR S85A% SR SiELRY
M E AR BRI & HAF ARG ST BRD 1% HIFRE BFLAE
H BRI BIFARYE HBHARE GSHAY 4 RY gEFRe
T REFESIIAL G RY GHRY BERY HBw20% SERE
#IE A B AT BAFRYE A SR AY BIJRE e 5S%
FABIA B AENEFF BIRE GHARYE SR AY BIJAE v S%
A A B BT BAIFRE HIPFRE G AYE HIFRE ¥ 5%
BFREDAR 293.52 307.51 296.36 305.19 302.24

B ERAT I

418 6 7 8 9 10

Lotk BERLE Boho 2% ¥ 2%  #He2% W 2%  Bhe 2%
P B G - TH—_&K THR—R TH_R TH-XR THE X
SMEGRBERIER B 1% B 1% BY 1% B 1% &Y 1%
H B4 BIFRE HBERY BRFRY HRARY G FRY
F B e SN o 15% 3040 20% Bho 20% HAe 20% R hw 20%
& IF A B IENET HrdE gk IR RGE WA 5%  BAw 5%  BEhu 5%
FABIA B IZAEF ] HMARRS HIFLRE BB/EARYE ¥ i 5%
ﬁ@kﬁixAﬂ#Faﬂ MEIF ARG 4 AY G ARY BIFRE 5%
HRBED 31888 32170  325.08 327.52 330.87
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F =+ @ 2008 FRI T B SR MMAS LR EMRATRT

Rt Az 8 A 78 BHF A REK
st ATt
o pr] 1 2 3 4
34 iﬁﬁf\ ek HEFAE  BEFARE IR
Tl Rl SR & I8 BIFRE B20% gHARE B¢
& 64 ﬁ)ﬂ% BIFRE HBEARE W 10% IR
S A BIFRE  HFAE  BFAE Who—y
—18 B M £ 5R TR HIFRE R AY  BEFRY G
A BB ERHE T RED IR ARG BIERE IR RY BiFRE
T8 A 78 BHFIH R 0.1026 0.0964 0.1112 0.1048
%A *
Gk 1E 5 6 7 8
- 349 SE- 0 BAFRE HERFRE WhewiR  ¥hewiR
Edi Rk SR & 4 MAFRE HEEFAS A 20% A 20%
HIERGER AR RE BEFRYE BFARE 3 10%
. % T 2 Y 3o MIFARE BRAY /A Bl R
—AE A N EREHFA ¥ 10%  4f3FFRE HIERE g8
7 B R A ) P BT WAERE Wi 10%  EHERY @EARYE
TR P EBEERAHRHK 0.1102 0.1189 0.0965 0.1047
B3R AT HE*
415 9 10 11
35 8 Wanwask  HhwwEk  HewR
1 A B8 FI R B ¥oho 20% 3w 20% 3 Aho 20%
4 B e £ ¥ 10% 4o 10%  #ho 10%
i 5 e 2 ) T o ho—sn ho—n iy
—A48 B X 4 5% &9 1E A WIERG WA 10% e 10%
A S B R R R G T HET MFARYE BAFRE e 10%
P H 7R ERAHRE 0.1071 0.1151 0.1336

* PR R A%

% LHL 1998 F3, 58 EL

= 769




k=& @7 2003 & 2008 £ F BEFBRMALNT RIFLIER
- DA AT AR S U7 A2 S AR BRAR 2

TEEAMEYE RATRERE TEERGLHR AHFRET

& AR RAR TRz EZREY EEX
7 7t 2003 14057729 645727.7 7600452 2090.8
772008 1336039.6 542931.7 793107.9 1849.7
&7 2008 1336039.6 7525228 583516.7 2563.8
% zoog“ 1506048.7 542931.7 963117.0 1640.9
EA 2003 1506048.7 752522.8 753525.9 22744

kBB b i E K2 £ B= q’éég‘ﬂﬁﬁ/\fh’fﬁ%_ﬂ’fﬁﬁﬂﬂﬁ FEEEE
K:oar AP BEEpy KIEEfR B P B BEAE RZIRMESTE; b AP
BB sy MR R A PR ERERZJWLHE; 0 AP ERERRS
2 AR R Y REEE Ry Mt E; d: A PEERBELEZ Gk
RAETRERT K2 HIEHE -

CMP population

(3 “"'J =)

inflow1

outflow]

growth rate cmp
decay rate cmp
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CMP population(t) = CMP_population(t - dt) + (intlow1 - outflowl) * dt
INIT CMP_population = 3070

INFLOWS:

inflowl = CMP_population¥*growth_rate_cmp

OUTFLOWS:
outflowl =

CMP_population*decay_rate_cmp

decay rate_cmp = 0

growth rate

cmp = 0.04699

B BB AT R B AR X 2 R BB A

1- 1137 CMP poputation H< ]!::—I
TOOAN

/

35U LK) B

{3 (K}
(O OK) 2.50 R e T.5() RN

? a Page 7 Trme 2:17 PM 12| ®/U9

B = B A O AR AR R Z R E AT R

No of Pop

63

outflow?2

grow ratc pop

decay rate pop

B v R RA T 2B REARRAR 5
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No of Pop(t)=No_of Pop(t - dt) + (inflow2 - outtlow2) * dt
INIT No_of Pop = 21928591

INFLOWS:

inflow?2 = No_of Pop*grow rate pop
OUTFLOWS:

outflow2 = No of Pop*decay_rate pop
decay rate pop = 0

ogrow_rate pop = 0. 01004

B ARRA T R E R X 2R S 2

-2tk No ol Pop

2. 43e+017

320407

2. 20c+07
(1.0 2510 L T [LOH)
? a Page 6 Time 21TPM 1218809

FRBA T A kB AR X BB T & R
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No of CMP

=~ .
inflow cmpl .

htal CMP Service

growth rate cmp
CM Provision Per Week

== ¢ )
. = Provision vs Negd

.ﬁ inflow cmp?2

growth rate cmp provision

No of Pop

CM Use per mongk CMP Doc Need

inflow popl 5 CM Provision PEr Week

grow rate pop @

G

Total CMP Service

pop cm growth rate

cmp pop ratio
No of Pop

P BER R REA R RART B E KX TR - LA R F BB
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CM Provision Per Week(t)y=CM Provision Per Week(t - dt) + (inflow cmp2)*dt
INIT CM_Provision Per Week =293.86

INFLOWS:

inflow cmp2 =CM Provision Per Week*growth rate cmp provision
CM Use per month(t)=CM_ Use per month(t - dt) + (inflow_pop2) * dt
INIT CM Use per month =0.1028

INFLOWS:

inflow pop2 =CM Use per month*pop cm growth rate
No of CMP(t) =No of CMP(t- dt)+ (inflow cmpl) * dt
INIT No_of CMP =3070

INFLOWS:

inflow cmpl =No of CMP*growth rate cmp

No of Pop(t)=No of Pop(t-dt)+ (inflow popl) * dt
INIT No ot Pop=21928591

INFLOWS:

inflow popl =No of Pop*grow rate pop

CMP Doc Need =Total CM_ Use/CM Provision Per Week
cmp pop ratio=No of Pop/Total CMP Service
growth rate cmp = 0.0402

growth rate cmp provision = 0.01074

grow rate pop = (.009654

pop cm growth rate =0.03166

Provision vs Need =Total CMP_Service-Total CM Use
Total CMP_Service =No of CMP*CM_Provision Per Week
Total CM_Use = ((No_of Pop*CM Use per month)/30)*7

B Bep BRHLSRRAT BT R TIOR3 B o R K-k
B BRI A
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®

per cmp sgrvice

CMP populatig

Inflow|

ouiflow |

Total cmp service per week

growth rate cmp
decay rate cmp

CMP POPIRatio
Supply ¥s Need

Total Pop Cm us

O

Per Pop ¢m use

per week

inflow?2 outtlow?2

grow rate pop

decay rate pop

B L7 R WA R R T B R E R ER A - UMBRAT R A H BT B XA
EEEY RN '
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CMP population(t) = CMP population(t - dt) + (intflow] - outflowl) * dt
INIT CMP population = 3070

INFLOWS:

inflowl = CMP_population*growth_rate cmp
OUTFLOWS:

outtflowl = CMP population*decay rate cmp

No _of Pop(t)=No_of Pop(t - dt) + (inflow?2 - outtlow2) * dt
INIT No of Pop=21928591

INFLOWS:

imflow2 = No of Pop*grow rate pop

OUTFLOWS:

outflow2 = No of Pop*decay rate pop

CMP_POP Ratio=CMP population/No of Pop

decay rate cmp =0

decay rate pop =10

growth rate cmp =0.04017

grow_rate pop = 0.009654

per cmp service = 293.52

Per Pop c¢cm use =0.09639

Supply vs Need = Total_cmp_service_per_week-Total Pop_Cm_use per week
Total cmp service per week =per cmp service*CMP_population

Total Pop Cm use per week =((Per Pop cm use*No of Pop)/30)*7

+: P BEF R R E PP R E R TR K 20 H £2 - LA R AT 2 8L
H 3O A2 X AR
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