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Abstract

An Interrupted Time Series (ITS) design is a powerful quasi-experimental research design for evaluating
effects of interventions. In ITS studies data are collected at multiple time points before and after an
intervention (the “interruption” in the time series) with the same subjects and set of tools. Measurements
of the outcome variable are collected at equally spaced intervals. ITS is a longitudinal studies to estimate
dynamic changes in various processes before and after an intervention. Since ITS take a long study and
collect data continuously as the particular characteristics of time-series data-secular trend, seasonality
and autocorrelation may lead to biased results. Segmented regression analysis is a powerful statistical
method for estimating intervention effects in interrupted time series studies while controlling for secular
trend that may have occurred in the absence of the intervention. Usage of this analysis to describe the
post intervention observations will have a different slope or level from those before the intervention.

Keywords: interrupted time series design, intervention, quasi-experimental design, segmented
regression analysis
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1. Simple Interrupted Time Series or One-group Time Series
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2. Interrupted Time Series with Control-Group or Control-Group Time Series or Interrupted Time Series with
a Nonequivalent No-Treatment Comparison Group
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3. Interrupted Time Series with Nonequivalent Dependent Variables
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4. Interrupted Time Series with Removed Treatment
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wagnsiudeyadlumiteiuenavitlideyadl

ISSN 1686-1442

audunusnielunenu (Autocorrelation) Uade
WA UANANTENUABNINAaDMIN I M denouNa
9049 Intervention N1N939

3. maiveyatmatenssenaaeyiln

\AnAUEaUl (Sensitization) VBINGUVINGBIVI A

U Ve L (%

IRy ineglsdenatufduiusiuas

Calle

NPaeIinITodanseying uialid wad oy
Wisamsanely (intemal Validity) uazaILTi 89059
A8UDN (External Validity) UonaNG U808
onadanuiosan Wenhelumsiarsedans
SEneASs s?jl’qﬁmaﬁﬂﬁlﬁmmmL?%&qujmamismm

118 (Drop Out) VBSNUIYAIDL

AMIVNEDA (Statistical Method Approach)

o w

dsddnmemsiiangyideya s fie N3
Fonldadfflmuganiudnvuzdoyauas
Toguszasdlumsdinneyt efnuUszAviuaves
Intervention ITS Tnensesunewwliiuiiuasunuas
TumurrananUseuiisusewinaneulit Intervention
wazndal Intervention Liioganns@nw 1ITS1d
SEEEAANYIIUIULAZIA UTBY afineidosiy
lideyao1als SuRanseuNdrEnavew)na
(Secular Trend) i3 aiinsiwasuntadlunuganan
(Seasonality) Yl walalunsiUasunasiilifs
(Non-Stationary) uammﬁfmﬂﬁﬁ%@gaszgigﬂumiw
wianiidveyanatame nemdinius (Autocorrelation
or Serial Correlation) N15U5¢  UkalaglUS s ULl g U
ﬁhm?{asuaqriauiﬁ Intervention LALMAILA Intervention
Wgseg1afgre1vazlimnigan n1susyiliuna
Wlgueamugun e JuinvinnSaseniale
BUNTUNAWNIBNITONNDERUUIT WY (Segmented
Regression of Interrupted Time Series Analysis) L‘ﬁ 2
muammﬂﬁfmﬁ Wasuwladlummmianm (Secular

Trend) wagUaT87NTUNIUNAGNEVDINISA NN
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e @3fnd lueasd wag YRnnsal lyasd, 2557,
11 161-165; Lagarde, 2012, p. 76-80)

N1531ASITROANDYUUULUIY 29
(Segmented  Regression  Analysis or
Regression Analysis) Jumsimsginansenuves

Piecewise

Intervention 97nNN3WUA BULUAWBIAUSTINISEHU
wazunltiuvessudsany () Haulassudiou
FEWINYIADUNITIA Intervention WALNEINIT LA
Intervention N15USLUIUAINIIIHLABTE NS UNTS
Anszonnesuuull Wit idsmeniosiian
(Least Squares Method) nN1e/l6 Goulafidosdifuys
nmt,ﬁamuqm%w%waﬁuamamauazé’fmﬂs
Intervention 3 90 UFALUS Dummy wansdan1sla sy
Intervention 84 13816179 9 T lunsudanaszauns

a 1 % (% Y .
WasUWUAIEIUA U SHIa1189LAS U Intervention
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(Wagner, Soumerai, Zhang, & Degnan, 2002, p. 299-309;
Penfold & Zhang, 2013, p. S41-S42)

ganapsiasanluninszrinedennad
S 2agia (Assumption) BSNNS3LASIZRAMABELUULL S
dradifeulvndeiumdieszionnsslnedsuls
dasy (X) AvIauay Intervention WA 1) X wag Y
T ANuF L us A ulug ad unse (Linearity) 2) ANLAA

wieu (©) Wusiuusduni mawanuannd Aaie 0

LarPUWUTUTIU G (Nomality) 3) ABLUSTUTILURY Y

dMSuuiazA eI X JANU Vs eanuUsUTIu
U3 € AW UA MUY NAYBI X (Homosoedbasticity)
waz 4) Euaz § W udaseiu (Independence) FAEMs
ATIFFOULALNEU LUNNTN DITUVBIUA B2V BRNAS

U099 wandlum1519 1 (Draper & Smith, 1998, p. 179-181
;Ryan & Porth, 2007, p. 10-27)

A519 1 ToRNaNlaIdu ISNITITIVEOU LAZNAE UNISNANSUNAVIAFDU VBINISIATIENDANBELUULU

4N
Assumption A/N19MTI9EYU (Method) LAEWs (Criterion)
1. Linearity Scatter Plot Linear pattern
2. Normality 1. Komogorov-Sminov (n > 50) . | ~
g~ N (0, 0?) 2. Shapiro-Wilk (n < 50) 1,2, Sig>a Lb@MI3IN € UNTITLINLLIY

3. Skewness, Kurtosis
4. Normal P-P Plot

Unh
3. 10U 0 dn1suanuasund

4. Jeyanszarumilndidunss

3.Homoscedasticity Scatter Plot

V (g) = 62

No pattern

4. Independence Durbin-Watson Test
(no Autocorrelation)

cov (Si, Sj)=0 ; i;tj

1.5-2.5 fn € {Wudasziu

>2.5 fa € fanudunusiulufidau

<1.5 Ap € TanudunusiuluiauIn

'
v a v av

Jonnaal s UE A NN IR sMPEBUAD

o

AUAaINLAa Ul R Al U9 mand uW us

>

(Autocorrelation or Serial Correlation) LW 3111 el 31N

Aana 19zl A anueaIaea oulnsgIul u

A1USEUN 9 A wlU (Underesimated Standard Error)
dmalinmveseuAd@NUav nsannesil e Fay
NNAd AganInUn@ (Overesimated Significant) ¥ 1913

WlldmeaUailiigneies wmauiluenauuasen
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Toyanioltas meAinsgi il o duenuduius
semnwuURasei v sl udumsai ems
ATV FULUUNSOANDEUDINARIN4 (First Differences
Regression Model) 15 81153 1051891 § UkUUN50000¢
A1 09 (Auto Regressive Model) 3 053 LS 129 BN
AN 1873 5N15989 Box & Jenkins S 1A U Intervention

Function 1 15 & 17 1 ARIMA Intervention Analysis
(Vandaele,1983, p. 1-5)
F1UUT oY ATl il A e (Sufficient Number)

AMTUMTIATEVNNDELUULU Y Center for Clinical
Epidemiology and Biostatistics ¥ ® 4 Newcastle University,
Auwstalia liaueizneyiluly 24 Feyaferionlsk
Inervention 12 838 Wagia gl Intervention 12 Yy aiie
Tiflemodemnainsansinaeudvinavemgma
Tueynsunanlst udegdlsimumnlddeyadmuau

100 Y a8leAIUTEUUNR (Wagner, Soumerai, Zhang &
Ross-Degnan, 2002, p. 301)
AUU (Model) V89M53 AL annReILUU

WU 21992L0 939 (Segment) Veseynssaaneenidy 2
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%2995 811nNNI1 2 Pralaer viuay aauwsnil un euli
Intervention Lz 1S I Infervention AU 95EWI 2
2R 0YeTEAA Inerventon £33 eesszy o8 AL
wadasUnauseAnSnaved Inevenon 31NN1S
WasuwUadlug U mlngld § vy (Model) 73]
WTIRes TG orUszInaA P asvs U (Level) Wuqesin
LA y FEUARIE 9§ NI UBINANSEVIUT IR AT LU
NS N A Intervention (Chang in Level) baz il
(Trend) 93 DAUTU (Slope) VDI LUTAUME S9N
Intervention 93 LA 9E 915U A BuwUadi A oy 9
wWasuwadluszerem Changein Trend) MSANYIR
SULUU ITS il nw1UseAvEHAYes Intervention 714
MYIATEVOAOBELLUULU Y39 Wagner, Soumerai, Zhang
& Ross-Degran, (2002, p. 299-308) 1 1auas awuulu 3
NS84 A® 1) Simple Interrupted Time Series 2) Interrupted Time

Series with Control Group L& 3) Interrupted Time Series with
Remove Treatment

Simple Interrupted Time Model
Yi= Bo + P1T + 2D + B3P + &

=

We T (Time) D

D (Dummy Variable) Ao

FUsa Ut AN

AkUsyuuIuenn1sla Intervention

S9a 0 @D NaULY Intervention LAY 1 ABWAILA Intervention

P (Post Intervention) D

FuUs1a LN Intervention 1Sutiuan 1 Wuduly

d@rurianlilaled Intervention Iﬁﬁjﬁﬁalﬂu 0

B, Ao Amsh o iandu 0

B,fo Aduuszdnsvesuiliuaunaitsuonienisildsuntuasneauld Intervention

(Baseline trend)

a £ [y

B, Ao AmduUsyansresszAaunsiUasuwUamasle Intervention (Level Change)

B Ao AvduuseansvesunlinnsiUasulUamasle Intervention (Trend Change)
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Interrupted Time Series with Control Group Model

Yi = Po + BT + B2D + BsP+ BsG + PBsGT + PBsGD + PBrGP + ¢

D (Dummy Variable) D

P (Post Intervention) fp

G (Group)

B, Ae

B.de
(Baseline trend)
B, Ao

UATNRUYAREY

Bs fie

T (Time)

2l Faudsalugasiidne

fauUsvuivsuannsly Intervention

59d 0 ANl Intervention kay 1 ABMAIMA Intervention
Faudstaafils Intervention 3uifuann 1 1Fuduly
ﬁluLlaﬁﬁiﬂlﬁIﬁ Intervention 1%59%aLdu 0

Ao MWUINAUIHE 0 Aa NUAIUAY Uaz 1 AD NFUNAGDY

AAsN ad a0

€

ANdUUsTANSVRILL I TUAULAUIUaNDINSUAsUwUaInauWl Intervention

UsLaNdU095EaUNSUasuWUaInadlyl Intervention (Level change)

.
Ee

1

Useandveauwuildunisiudeunuasasli Intervention (Trend Change)

.
EE

1

.
EE

NEUUSEENEAINULANA1IVBITEAUTEMININAUATUALLALNENNARBY

€

AFUUIEANTAURANAIUBILLILTINAUNAINBULY Intervention 5EMI19NGUAIUAY

ANFUYUTEANSAIINULANAI9YD3TEAUN1 TR ULUAMEAIH Intervention SEndnengy

AIUALLAZNENNARDY

B; Ao

AduUIEANEANLANANYR Il TUN SR UL UAMEASY Intervention 581NN

AIUANLALNANNARDY

T (Time)

D,D, (Dummy Variable) e

P,P, (Post Intervention) f®

Interrupted Time Series with Remove Treatment Model
Yi = PBo + PaT + P2D1 + PBsP1+ PaD2 + BsP2+ &

fo  sudsnalugasiidnm

FuUsuiUsuenmsls Intervention 1 1 ua 2 AudG
9@ 0 Aim Neulyt Intervention Wag 1 Av A9 Intervention
FAuUsaTili Intervention 71 1 wae 2 Aaddiy

Suviuan 1 Wusuludwnalilala Intervention T sadu 0

B, Ao Aps? au el 0

B, fie AnduUsydvisvesunldumunausueniansiudeuulasneulsh Intervention (Baseline Trend)

B, fio AnduusyavisvesssrunsiUaeuulamia sl Intervention (Level Change)

B; Ao Arduuszandvemuildun1sdsuluamasl Inervention 1 1 wWisuiisudunoul

Intervention

12 | MyansngAnssuanans U0 22 adun 2 nsngiau 2559 Fvdvislag an1duidengfinssuenans uninedeasuasunsitaa



Journal of Behavioral Science Vol.22 No. 2 July 2016

ISSN 1686-1442

= R a £ ! 1Y =~ ! d' v R d' 1Y
B4 Ao ANdUUTEANEAMULANAUBITEA UNSIUABULUAIAREA 8VDINTSIA Intervention 71 1 AU

. d
Intervention 1 2

Bs o Ardulszdviommunna e ltamaan1sii Intervention 71 1 W3suifsuiulultume s

NS Intervention 1 2

f9819U3TY

MTIATIUUUBUNTUIAAILNTORNDY
LUULU Y9 (Segmented Regression of Interrupted Time
Series Analysis) U838 371 A loeaed WAZYAU N300
lagaad (2557) Anwidewmansznureleuiy
PIUANNTSIYEN Esomeprazole WiARA (X) siaUTune
wazAltevesnsidentulssmeuiaumasAm
() ﬁ'?mqUizmﬁLﬁaﬂﬁzl,ﬁumauiamamuaumi
&4l Esomeprazole ¥indnseUSanamazyaANS
T%en Esomeprazole ¥liaAalulssneuauiEsANY
Tne@nwin1siadsuudameamginssunisiden
Tudnousasvdndevienmsfnunillidoyanie
pivngudeyaddnmsetindlurneutazvaams

Ussmeldulenemunumsddlien Esomeprazole %o

AnluunungUrglulsmeuiaumiansniy semin
NBUAAIAN W.A. 2554 HaROUAUEIEU A, 2556
Wuszeziian 24 Weu (Aouuleuiy 14 euuas
ydndlewne 10 ew) msAnwilTasaudsifny il
LA AZABUNBULALUEINITAIUANNITIT 8N
Esomeprazole ¥H A A 98 1) USuainisle on
Esomeprazole Pantoprazole L&z Omeprazole % adaly
wungUaeluvsiieidu via Al luluudazifou
2) aa AINITLY 81 Esomeprazole Pantoprazole LL& &
Omeprazole ¥ndntuusungU el Arsnannyadndi
TRemaluusazewmiaduum wa 3) $1u
funelsamafuomnsidueudnululsmena

eduay) Tsuuusal

Yi = Po + P1Time + P2 Intervention + Pz Time after Intervention + g

o))}
©

LD Time

o))}
©

Intervention

Time after Intervention  A®

'
| al

B, Ao AAh

)]

R

(-7

[ P 1 g
nadudsulugnAnwm
mstiuleniemuaumslden

nawmaNsHuleuemuaNnNslten

B, e AduuszAvsuesuuiliuniunan (Secular Trend) vondawuiltiuesmsidefidegudn

B,fe AduUssavsvesszaunsiUasunlammmuleung (Level Change) UsndisUSanaun sl

wasuwlasluraansiiuleung

B;feo AduUszavdvosuilunmsiudeuiuasmanlouns (Trend Change) Uontiauwwiliumsldend

wasuwlaslundansiiuleune

€fD  APNUPAINAREY
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HamMIFenuI mansldulsuemuauns
THeUTanauazyarnslien Esmeprazoke Ao e
A Ureanas91n 620U 4.1 vialGl paentimonth (A4
Soway 339 uay 2,198 101U 1,462 bahtGl patientimonth
(anasToeay 33.5) MuAIR U US Az a1 Tls
£ Omeprazole L Partoprazole L3 TANSAATIEA
WUUNSOANBEUU 993U ileuneaaum sl
£ Esomeprazole S r@R oM siUA uLas asEiU (Level
Change) Lazhkialia (Trend Change) U89NN5 1 8108 193]
Hod AN/ dmSuUs NSl Level Change
W 1A U -179 VialGlI Patient/Month Lt & ¢ Trend Change
WU -021 Vial Gl patientimonth Ul s msiyen Level
Change L1 11U -630.65 Baht/GI Patient/Patient LL& ¢ Trend
Cheange WU 75,64 BahWGI PatiertMorth & sujuileng
uRuMsieniitasaUsnaumasA g Ielumslden

PNENN

unasy

3 UWUU Interrupted Time Series (ITS) @14158)
nllszgnaldlumAdemamgfinssuenans uay
41913 9 fiden1sussiulszdninaves
Intervention st frasiiasy I dluE s seenuuunside
delimsidety q awnsasiunslumsuanan
Hoyavioasaumelsiogaduszuy Jamdnddry
Y9 ITS Ao 1) 13511 Intervention LUwBasza1nns
WasuwUasu o uwaznadnsllldudvsnanngs
wsunsndeunsemnnisalluefn Mor9dma
seminamsine 2) 1891 aREAl Inervention
Srunundsfifiudoyaneuuasnd sl intervention
WAYTEENNVDIYINIABY TN 3) N5l
Intervention laidsrasiamsiiusiusndeya 4) e
auysalvesteyafodiudeyanisiietaiieame
Lifimsgaymevieligamedesiian uazszydian

YBWUAFIBEN Uaw 5) MITATeiveyanieaii
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fimnzaulnedid wansevureantsiuwualiy
LaENSRUMUIMLGANTS WU MTIATIE RNy
LUULY 9% 29 (Segmented Regression Analysis of
Interrupted Time Series Analysis) U T ULLININTT
Tumsmameuvedlymnisideliegwgnisaiay

NS EN

1ONENTD19D4

Diigws TnuaRAdng. (2553). maimserinazes
s g uasseiise
A BNTOIUMSUA YIS T WA 5F
VinwemsyiNunguLasmsiunaA
UYL SIS ERIRT N I U
MINPABILUVEYNTULIAY. INeNTinig
ASFNERTUVINULITAR.
PANTULMTINENSE.

a3AnA lueasd uag yRunnsal luwasd. (2557,
NOWNPN-FINAL). NaNTENUTBIUleUNe
muqumﬂ%’ &1 Esomeprazole ¥aRARD
Usnauazaildanevssmsitel
TSRNURUAEIAN. VITTITNAVFIFNT
914, 102), 161-172.

89979 e, (2554). N750aNUUNTTITE:
ST LTI IN UAYHAA T
35ms faviedadt 2. nyame: Tssfiand
WNINANTIIVINERE.

aRFS V1ala. (2557). maniau gUhuunIsisenun)s
AUV NS N NAIAUTINNG
Uy Wi anANITINURILE NSRS
T30 ReiasuTs NI Uy
HARAIE YIRS U e
T5EsIF MDA UTAENTNUS ATANERNS
A Uniin a1 manansuaznIsaeL.

PANTUMTINENSE.
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