iz JH IR 8] PSSR [ 12 S e 25 P 1 = a3

WER MER ZEN A7 F (LEFTARERERAGZZE 4T EF  317600;2. EFFARERA
Z4 ¥ £3 317600)

hE45ES  R952 XERERD A XEHS  1001-0408(2017)23-3197-04
DOI  10.6039/j.issn.1001-0408.2017.23.08

H E B mBRASYINLRATE REREBWOSIER, A ERAA DT R FIBBELAE . F ik %t &R 1% 2008
1R —20164F6 A 691145 B 54 AR E bk b R4 60 ks, 4% 2008—2015 F 69 14 & F A 2h e 0 R 835 A
T 5 A2 3FH A (ARIMA), 2016 4 £ ¥ F 435 A T I0iE A7 S 69 8LR , SFFAm 2016 4 F 4 M4 B 2w it A
Feds He s KA SPSS 20.0 A B AT AT, LR T4 ARIMA(2,1,0)(2,1,0)12 858 LA 4 FH 69 A%, 2016 4 L F 5114
BEFE B RIS BAAEAR EAR N T U ATR E A 0.72% , T AaxTiR £ 4 4.20% , BLARFE WA 959% K 12 R 1A)
PR TRMAE Y S SR EIRMEE AR —F . 46 ARIMABIFRAEMT ERNMSEF A G A EZLE TR TS &L
P Bk R B e SR I TN Fe B S AT AR TR B, B M e Sy A S R
X8R WA SY R AR AR E)-T IR TR

Trend Prediction of Antibiotics Utilization Rate in Outpatients by Time Series Model

LIU Haihuan', LIU Haichen’, WU Chenfan', ZHENG Fangfang' (1. Dept. of Clinical Pharmacy, Yuhuan Munici-
pal People’ s Hospital, Zhejiang Yuhuan 317600, China; 2. Dept. of Personnel, Yuhuan Municipal People’ s
Hospital, Zhejiang Yuhuan 317600, China)

ABSTRACT OBIJECTIVE: To strengthen application management of antibiotics in outpatients, promote rational, use of antibiot-
ics, and to provide reference for scientific management and decision-making in the hospital. METHODS: The proportion of outpa-
tients receiving antibiotics in total outpatients was analyzed statistically during Jan. 2008-Jun"2016./Utilization rate data of antibiot-
ics in outpatients during 2008-2015 were used to establish Autoregressive integtated moving average model (ARIMA ), and the data
of the first half of 2016 was used to validate established model;.the utilization rate trend of antibiotics in outpatients in the second
half of 2016 was predicted. SPSS 20.0 statistical software was adopted for statistical analysis. RESULTS: Established ARIMA (2,1,
0) (2,1,0) 12 model has higher fitting degree\There was a small difference between measured value and fitted value of utilization
rate of antibiotics in outpatients in 2016. Average absolute error was 0.72% , and average relative error was 4.20% , within 95%
confidence interval of fitted value. Dynamic trend of model predicted value was basically consistent with measured value. CONCLU-
SIONS: ARIMA model simulates utilization rate trend of antibiotics in outpatients well, can be used for short-term prediction and
dynamighanalysis of utilization rate trend of antibiotics. However, for long-term prediction, various factors should be considered.

KEYWORDS Antibiotics; Time series; Autoregressive integrated moving average model; Prediction

B s S S e L e  a A ata at S

[6] VEGCAR. R IITE R[] 06 R B AT 0 5 5535, 2016, e 2h g2 &,2012,32(1):45-48.
1(13):190-191. [12] Thas sk, 2T, 5. & H K2R E IR £ Bt 2008-2011
[7] PR EENCCN B NFHRFERMAEI]. F B 25,2014, ARSI BT G N AT D). 2B RS 5 AT R,
12(1):4-6. 2014,14(2): 155-157.
[8] ¥Eetly, ARWels. FRBOmm AL IBT T 7~ Ve s R PE [13] #E&AE. B S KJE FISS K e N T4 BRI Y FL 3 J0 A
BRI 245 W (S B0 A0 A (7). P B Mk 26 07,2016, 13(8) - [J]. P B E %354 ,2016,14(25): 130-131.
=14, [14]  SRUSE. i 55 AJE BRIAET R 85 R BT [7). 16 R 4
[9] 5kZZee. S5 K AT A= W A I AR IO FH R F 5 0t SR [0, 22 7 % Je £ .2016.,9(8A) : 93-94.
E 25 5 3%, 2007,20(9):1028-1030. [15] B30, T, 6 kg, FFEas — i EE Rz 2013 —2014
[10]  F k. FBetEBe A PREELY St ik RIS 7347 (). ek AR RIS 0 P LA, 16 2R 422 A 25 % &, 2016,
%5 ,2014,26(4):124-125. 9(7C) :50-52.
[11]  FWKIE, B 4EiE, XA, 5 %M?%@ﬂﬁﬁﬂ‘ﬁﬁ?% [16] P EE 2013—2015 4F [ B BRI 24 5 H 25 A A [0].
P 2R i AE e SRR T I A T 2= BT ¥ B B H 25,2016, 25(20): 72-74.
* A EATZ500 . DRIT 716« BEBE 2%, L : 0576-87236030, E- (HSckis H 191:2017-04-24  f&[81 H 1:2017-06-01)
mail : 454358129@qq.com (G2 18)

HEIZEG 2017 455 28 555 23 W] China Pharmacy 2017 Vol. 28 No.23 -« 3197 -



I 12 BB E O 245 W 1 FH 38 02 I g B 7 4 P b i) —

TR BN SR 2 RN A — I il e s . A
S0 R B B) P AR 2 [ 81 - F 7 ( Autore-

gressive integrated moving average model, ARIMA) X [
BEl 112 B P 2505 F 232 e S50k A T 4004 9 Fnul , k=
BER T 2P 25 A R, S TSPt 25 I IR
;BN WS I P4k RN (2 2E T PR 259 4 FRAE
FERHESZE | AT B2 B 2 AR PRSI 55 -
1 #EREHE
1.1 HEHSRIR

FIR B i 15 B RS, et 3B 2008 4F 1
H —2016 46 H 11 112 B3 BT 259 1) S ik e
AT T2 BBk (A& 20261 o IR 2008 4 1
A —20154 12 A8 112 B AP 25 9 8 F R (AP
12 A BT 25950 R T 12 SR G E 4y
EE ) Eds , FHF 7 ARIMAG IR 2016 42 1—6 AT 1125
BRI R A T R i Ny AR I i
M 2016 47— 12 A 112 A BU #2454 (i 23 0 £icdi A2
fha#,
1.2 fRBIEST

5 1] P 870 43 BT 2 A3 B3 AT 58 5 — sk 1] 3 91 A K 48]
S AR AR R G R s, R H A2
M A 1Y 50 B840 X oK R %) B840 A Sk A
Box and Jenkins [ & 3 Time Series Analysis : Forecasting
and Control $2 41t T XJi5f [8] 2 51 64743 B 00, DA R X
ARIMA #EF TR ARSI R 58 077, Ir LA R g
PLARIFR N B-J LY, BRUER) ARIMA 4 ARIMA (pyds q)
(P,D,Q)s, Hrp,qs 5l 3R/RE 405K K E(ACE) i H
FHOC R AL (PACF) I B, d SRR 2a /iU, PLQ 43 1l &
TN ZETT I R DG AN AH SRR, D R 22 M 25 40 1Y
UL, s R PR R IH® . ZERCARY I el fe v, e
AL A 22 50 R A bR v £k (BIC) {ELFe i 1 de A A5
AU RAE R Fm BRI A R B BT, BIC {8/ Vid B AR
RN P e e ™
1.3 SitEHRE

FIIFH Excel 2010 44 37 FiiE 22, R FH SPSS 20.0 5k
XS BTG T TR R AR R IR R
K, BF20084FE 1 H —20154E 12 AT 12 &P HE 204
i 2B ST ARIMA $E1TIRIE 51 20#7
2 HR5HMH
2.1 MEAMERER

Geiratal N2 B 415 532 519 vk, o
PUR 2T 1 415 154 61K, | T2 A DU 25 P R
1 25.58% , 354551 7 26.39% , 5 T EIZHE A E
BEATTF R T 20% KD, B4R 2B EDUR 2Pl
FH%.: 2008 44 33.83% , F-¥4E H o4 33.93% ;2009 47
33.71% , F-¥945 H 24 33.53% ;2010 4 Jy 31.66 % , V-3 45
H M 31.76% 5 2011 4£Hy 28.58% , - 3445 7 H7 28.81% ;
2012 4 K 24.87% , V-394 J1 H 24.95% ; 2013 4F K

- 3198 - China Pharmacy 2017 Vol. 28 No. 23

22.31% , 35943 H 4 22.34% ;2014 4F-k 18.39% , -3
H M 18.41% ;2015 4F K 17.22% , L3958 H M 17.31%
Horp 2008 — 2011 4E Ay 1192 B8 & BUTH 25 9 i FH R0
31.79% , - ¥ 55 4E Hy 31.95% , ¥ 34945 H K 32.02%
2012 — 20154 (112 B E P 25 P04 %0 20.62%
SERERAE R 20.70% , 24945 R 20.75% . Gy Koy , T
ANBFRIBE N I 112 B B 25 1 23 (5 48 1 -2l
) e, 27 A % 1H2F 8 X (P<0.01).

200841 A —20154 12 A [ 12 &P 2518
RIFIE I E LE 1 mE LA, T T2 A PR 259
o R S B ) T Bk A, FLDAAE R SR AR AR 1—3
A T2 BB NPT 25 R e, ¥ T2
PR A B2 A e R, 285 R R A
530 %5 B (AL RS TR ARG 6, A5 AR O 6, /I G T
H Z=—8.824,P<0.001, F£HH MR FFabEmt ] 541

25.004

U2, %

20.004

15.00

i)
1 VT2 BENEYERRERFS

Original sequence diagram of utilization rate of

Fig 1
antibiotics in outpatients

2.2 HIEWALIE

FH 45 e 0 LR R A B 235 SR AT D, D i 5l Ay Bl
s 1] J1 40 2 A1 A L~ 371 5 B Rt B8 11 RE S0 D 1
FHOCIE (B 2) AT U, A AE G R 18, 5 DUJR R 12
A H BTN , I e s=12, Bk, %P a0 T
A AR B A — B A 2= PR — [ 2 25 4, ATH
o A AN 25 5 e Tk B AR AL, (P 40 S B — 2 AR
A BE AL LA 5 18] )3 510 40 B 0 25 o PR LA B
220y Ja T A B S B AR S A B ARG (13,161 4)
AL UL B AR G R B i, I RS T
2.3 HBEIREIE

i 1 ARIMA X B 1] )37 90 85 e a4 1 40, Wi 2 1 e
PR @RI, F R K BIC fi/ M ARIMA(2,
1,0)(2,1,0) 12 A HELERL, R*==0.898, BIC=1.751,
Ljung-Box Q @it G it24 & L (P=0.826) , M it
ARIMA(2,1,0)(2,1,0) 12 BB AROREST . [RIBT 1
RUA B A OCFI g FAH G PREL S 0 2 R BG4 X, B
YITE 95 % (R EAT DX A, U B 8RB0 LR 1
#2 K5,
2.4 HERFGTN

I ARIMA (2,1,0)(2,1,0) 12 157 %k F Bz 2016 4F

FPEZG 2017 4E55 28 4555 23 1)



1.0 o 7
— BfFER
— BEFR

=054

—1.04

15 91317 212529333741 45495357 6165697377 81858993
ERFA

A AR

1.0 o ZH

— REfFER
— BfFTR

PACF

—054

—1.0

------------------------
15 9131721252933 374145 4953 57 616569 7377 8185 8993
HERHH

.
B F A

B2 [Mi2BENEAMERERFINBHEXTEBME

xE
Fig 2 Autocorrelation and partial autocorrelation dia-
gram for utilization rate sequence of antibiotics

in outpatients
0.34
0.2
0.14
o

—0.1

BUAZG i, %

—0.2

—0.3

B SNERFIILBENEAYERRYIENF5IE
Fig 3 Sequence diagram of utilization rate data of an-

tibiotics in outpatients after differencing

1—12 AT 12 B EPU A AP AR B TG, K
2016 4 1—6 A0 112 A DU 259 R S PR 5 T
DB AR 2EAR /N, ELARAE TREL () 95 % & A5 DX [R] Py, B 7Y
TIAE ) Sh A 35 PR A — 2, TR 3,
3 itig

HHT, B T T2 B 0w 25 9 (i 26 i i )
WFFE B 3D A SCUESE T ARIMA RJ 854 b FH 3%
JZERET T2 BB PO 25 Wl R R R H g T, RN A B
e VR R85 A5 . ARIMA Z5 15 e FHUBE 7Y

5375 FEEAE 1 JEAS R B F A | 2k g 22 AH
S [P R, A S 8] ) 510 450 4 A5 780 0 T30 P o ) 3z 1
FH o 15 JE B [P 41 43 b 823 24 s ] [ SR 4R 50 i
] B 7~ 8RB, AT G FIR K

TEXT B TR AL AL B | 0 % ) ARIMA(2, 1,

HEZED; 2017 45 28 5 23 1

10 o 7
— BfFER
— BfiFR

1 4710131619 22 '528 31 3431-10 4346 4932 3358 6164 67 70 13 76 9
A. H*Haérfl ,
o A
— B R
— B FR

]
zZ 0

—05

=10

1 47 101316 19 222528 31 343740 4346 4952 5558 6164 6770 7376 79
HEREH

B B AHEE
B4 EHHESBRINCEENEAAVEARFIINE

AXHEBEXE
Fig4 Autocorrelation and partial autocorrelation dia-
gram for utilization rate sequence of antibiotics
in outpatients after seasonal differencing
®1 7FEARIMA A ALE LS

Tab 1 Comparison of ‘goodness of fitting among dif-

ferent ARIMA
il I3 BihRE TR BIC
ARIMA(290)(2,1,0)12 0,898 2101 1592 1751
ARIMA(L,1,0)(2,1,012 0879 2261 1.601 1.850
ARIMA(0,1,0)(2,1,012 0873 2308 1.683 1832
ARIMA(2,1,0)(1,1,012 0.890 2168 1.678 1.761
ARIMA(1,1,0)(1,1,0)12 0870 2337 1.685 1857
ARIMA(0,1,0)(1,1,012 0.864 2375 1783 1.836
ARIMA(2,1,00(0,1,0)12 0,869 2347 1.799 1.866
ARIMA(1,1,00(0,1,012 0839 2,586 1.863 2007
ARIMA(0,1,0)(0,1,0)12  0.831 2635 1.937 1.991
2 AEARIMA HIHRIGER
Tab 2 Test results of different ARIMA
o ﬁgg%&“% R p
ARIMA(2,1,00(2,1,0)2 9073 0826 AR 0105 -2963 0.004
AR 0105 3744 <0001
SAR 0114 -4518  <0.001
SAR 013 2597 0011
ARIMA(1,1,00(2,1,0)12 27.895 002 AR 0112 -1961 0033
SAR 013 4971 <0001
SAR 0113 2668 0.009

(1
(2)
(1)
(2)
(1)
(1)
(2)

ARIMA(0,1,0)(2,1,0)12 26479 0048  SAR(1) 0113 =5.049 <0001

SAR(2) 0112 -2.59% 0.011

ARIMA(2,1,0)(1,1,0)12 15874 0390  AR(1) 0103 -2.887 0.005
(2)
(1)
(1)
(1)
(1)
(1)
(2)
1

AR 0.104 =371 <0.001

SAR 0.105 =3795 <0.001

ARIMA(L,1,0)(1,1,0)12 37002 0002 AR 0.110 -1.893 0.062
SAR 0.103 =4170 - <0.001

ARIMA(0,1,0)(1,1,0)12 34274 0008  SAR
ARIMA(2,1,0)(0,1,0)12  24.994 0070 AR

0.101 -4291 <0001
0.101 -3.162 0.002
0.101 =429 <0.001
ARIMA(L,1,0)(0,1,0012 62420 <0.001 AR 0.109 -2017 0.047

ARIMA(0,1,0)(0,1,0012 58872 <0.001
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