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The Effects of Non-Extinction-Based Interventions on Problem Behavior:
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B dAge a7 AAE ARSHA g HAA VI A7 BEARE Zast diASE el viAe BdE AFHer HAFE)
8 PRISMA 2020 Aol wet HF A" 2089 A779749 A4S PSR TawU AE 7|9k A FAEAY 2 vehey
< AAssit 24 23, ’L&Wt F2 6~21419] ASD Ee= FERY oks - Fadolglen, A AgAL ARA, wA &
o2 AT FA 8732 F2 H9F FudA o)Foiyen, F2 FA A DRASH FCTHH:. Bl&7 71W S A3
T A2 oAdT T EF W Fovd aFE HAou, A7 3 &9 A7])9 WEAd] v A yehgth FA e B
A A3, I 27 ok, ASD 3 X“’H A, 74 - wAb F= 87, s 3 5 37, J2la FCT 3 SAdA did e
2 2 8% 277k EAEAT & A7E ol2d 2AE EUE vaA 7 FAY] aFE =ojdtal, FF AT e uig A

s AU

HIAA 718 SH, HAY 2d=M, HEREM, 2HES, RS

=1 oSG

This study conducted a systematic literature review and meta-analysis based on the Tau-U index to quantitatively examine the effects of
non-extinction-based interventions on reducing problem behavior and increasing alternative behavior, following the PRISMA 2020 guidelines.
A total of 20 studies (79 experiments) were included in the final analysis. Participants were primarily children and adolescents aged 6-21
years with ASD or comorbid developmental disabilities. The intervention agents were mainly therapists, experimenters, and teachers, and the
interventions were implemented primarily in clinical and school settings. The major intervention strategies were DRA and FCT.
Non-extinction-based interventions demonstrated significant effects on both the reduction of problem behavior and the enhancement of
alternative behavior, although there was considerable variability in effect sizes across studies. Moderator analyses revealed relatively larger
effect sizes for early developmental participants, ASD and comorbid groups, researcher or teacher implemented interventions, school and
mixed settings, and interventions combining FCT. Based on these findings, the study discussed the effectiveness of non-extinction-based

interventions and provides suggestions for future research directions.
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I. XN&

1. Ao 2ol 3 =5

EABEL Ao 2HE G (Autism Spectrum Disorder, ASD), Z] &7 el (Intellectual Disability, D), F~2] 22 H 3} 38
5ol (Attention-Deficit/Hyperactivity Disorder, ADHD) 5 Breol o}F9] 7|54 48 Wsfid B oz}, H3 A9} w
AL HE7E] AXA A BES S7A171H SA9 A% 7HedS f18ske 8.<90o] ®tkHanley et al., 2005). 383 F %
2)(Applied Behavior Analysis: ABA)- o]t FA|PES 7522 olsfista 37 Qls AT ZHN AA AL ¥
T H3lE fxsie VT 7Nt EAE FH FJ2o =2 ZFE35] YKCooper, Heron, & Heward, 2020). 1F o= A A
(extinction)= AW Eol| et 7154 Zst AAE ¢ o] AFEHA Fo2H T TS AAATIE A HA
2 HEet 2A 7wk ARl Ao FE ARHUT

aHy 2AE AA A el thekdt 2SS FRks|E Sk iR o E 4 E i extinction burst), YA
2Rl EAAEe o3l 2482 whgo fut, Fd AR, 2Elal Reaphd wAle] FA] S E(fidelity) At 5o ZA
7} AA = 0 W (Athens & Vollmer, 2010; Lerman, & Iwata, 1999; Muething et al., 2024), o]= FA| $3 A] SAAHQI
o] $¢-& $uFsltHKim & Choi, 2018; Park & Kim, 2014). £3] A} 3283 28 A% =& EA3Ze] AS 27
Azte] Ago] g FA-sT T = QAR ST HApl A BT F de AF B SR AT
o] 2 g U] A FAlSt A F FES F7HIZ T ATHRajaraman e al, 2022). ©]2]gk o]FE HE AF
o= AAS XA %= A ZZKnon-extinction-based interventions)ol] Tj3F #Alo] Folx|u gloH, &A
719k FAE $18] &l tigk HFol 8= ok

HIAA 7|RF Ak FAE gk A 3] AR 2 AdEldA, dAS s o S| AY A F

=
o AW P8 2AL AFste] BB YL AH) Ereallocation S 21 @ﬂom o2 Fal olEe 1A
7 o

=

¢

Aoz AHg AP ETS o A5 ddeA =M, 1 23 7€ EAYEe] A Nse A "Hoh ol 4
Hag FRbshA] @v APE7s e FAYEY A sl e 5417338 2 S(concurrent schedules)S #-8-3h=
73 o]t Athens & Vollmer, 2010; Trump et al., 2020).

T ABA FololAE EulE A /e EAY T8 E wkedd Eff9ul 914 )4k A (Trauma-Informed
Care, TIO)Y] ZQAlo] ZFZH 11 THRajaraman et al., 2022). TICE H|= B AR ]% AF&} SAMHSA(Substance Abuse

and Mental Health Services Administration)7} 2014} 2713} TIP 57: Trauma-Informed Care in Behavioral Health Services
oA AAE st A AHES IUoE, FA o] oS rhesta st EF 7I6ke] A KoM %
2 AL a751H, AL (re-traumatization) S o W3t 3] E(resilience)2 A Ydt= AS EHE IFFTHSAMHSA, 2014).
53] AT AA9L3BACB)7F 20241 7} AG 3 %FA ﬂi’ﬂoﬂﬁ “A W (compassion)”, “FE (dignity)”, “A}71Z24
A A2 F7F HAIS A2 ABAZE YEAke] HE T A
MA AEE dste WEeRE A VIS S oS HHFTHBACB, 2024). oelgh WA & o, HA
H(non-extinction) 718t FAE AA ZHE A DT £ e BAEF 2“1 WS HAsstHA £t PHE AE
Al AqE Bt o] RO AEE S-S e & dthe Aol TICZ Axdte g 84 24 $4A Y 4
oF dX|gr}.
olefgh vj el A HIAA 7H HZo] &A Axpe] H4A RS HASStHA #FAdE 1
A Wo g FEWT Uk Trump et al(20200 1961 AKE 2015d74A] @EE GdhddT
A7 Ag9 329 AF1097 AFH, = 111% FgzphEs B3 HAES Ad, 23ty 4, (4, o
S 33 AT A gASEs S dAEHA vehgS Rustdoh 18y Si" AFE Single Case

(self-determination)”, “7} 12 A (personal choice)”S A|FA|

L‘LruloliT

-\>
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AU BEY - YT - UYS / SAYSO st BAH 7|5 SH w1 BEHEA

Analysis and Review Framework(SCARF) 7|5ol| W& AlZbz - 2AZ& B T4z a3Es Qoksla Qlo], a3 =7 &
o
L =

Wepd HAA A9 B4 Bl o woh ARG SAS ANS] AHAE pauddTe ARF 4
&3} 27 ARE B8 veHEAe] Wasich ol A9 W obas A A1 A
< T8 TIC #AAA, BlAA 79 FA7F 2 T
AE Aty HT ddiiddTe] a3 =27 =S Sl
(NAP, PEM, PND 5)3} 22| 7|24 FAE BEAY & U3, A43 £49 FH4S Basi, A7 2+ a3 9
£ 7}Vs5H ot S 7FRAtHBrossart et al.,, 2014; Fingerhut, Xu & Moeyaert, 2021). L&} ER7}R] v AA 7]
W FAE R Taw-U 83 A715 AAZ SR B4 A= BiHA 4tk

olo] & dA7e 4&A HAE AREEA ¥ EAYE TAY S FATE A O 549 A AA A
= 7zt AT RRPSEADE, AW E) HolHE &8t Taw-U 7|8F HEHEAS AXTFOZHA H
a7 7 SAY aRAAE AFH R AAstaat v E£E ol B4 AiE wEo R

[e]
A Wl 7R A dero]l AAl @AM HE Thed RS A dFAA HEStA doh

N

2

N,

T

o,
N o

ot

o ol

2

Si

o

it o

=

2. A7 =H
2 A7 7AH] A7 At 2o
A, w27 7Nk FAE AR AU ATES oud 5% AFS Holerpk
=4, vz 7 FAle SA%E g 3 Ad3E Skl dvig 2Rk
A, FA s TR 319 FHEay] el A4 &9 A7)E oud S Holerp

1. =9 M 3 oy a1 d8

2 ATe HaA TRk FAe a3E AAZCR HEsta AFHoE E43517] 98 AAA EFEA 9 g
BEAS AAstEtE AT A4 @ BA AR}E PRISMA 2020 flow diagram Updated SRs_ v2(Preferred Reporting Items for
Systematic Reviews and Meta-Analyses)o] We} Z8J5}$ch PRISMA A WL B3] A Mel 23 =& 2 B4 A
S B3] AXNFeEN AT A3 A=} AF 7HedS Hole AE HHOE FHTHPage et al, 2021). &
ATl M= olg dApA TlEel wEt B3-S AEsilen, #A1A A dA= PRISMA SEE=E Qofsl
<Figure 1>°f A| A5} T}

0 AL A A7 Trump et al(202009] AAZ TR A77F olv] 2015974418 A5 4 Wdew
Fetlonsg, Z AFoMs 2 o] AT Huks e g st olol wet 2016 195-F 20259 2€
M F5 B7F SEAd AAE ' =2 A o= sk tlo]Euo]s A2 EBSCO, ERIC, ProQUEST,
PsycINFOE &-83}99™, Trump et al.(2020)| 4 AF&-E A of(e]]: “differential reinforcement of Replacement behaviors”,
“functional communication training”)®} B]A7 & 8-J(d)l: “non-extinction”, “without extinction”)S Fgsfe] HAMAlS
ettt AAE F39 XA ARE Microsoft Excelol] B83te] T8 £dS AAsReH, 7 A3 F 22089 &

do] e, T8 £ 538 AT 16780 A dAZ IFHUT
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[ Previous studies ] [ Identification of new studies via databases and registers ] [ Identification of new studies via other methods }
~—
&
,g Records removed before
3 Rep Lfﬂs mclu_d ed in Records identified from: srreening‘: Records identified from:
g previous version of = Databases (n = 220) *  Duplicate records (n = 26) +  Citation searching (n = 3)
5 review: (n = 32) . Records marked as ineligible )
E by automation tools (n = 27)
—
— v l
Records screened: N Records excluded:
(n=167) . Non-human studies i
(n=33) Rept;m sought for retrieval > Repgﬂs not retrieved
*  Incorrect study design =3 (n=0)
(n=112)
p ]
g Reports excluded:
doEin Repurts excluded: - *  Data unavailable for
‘E Reprots assessed for eligibility: No functional analysis Reports assessed for eligibility || effect size (Tau-U)
L | (n=54 =3 5
conducted (n = 3) calculation
+  Data unavailable for effect n=1)

size (Tau-U) calculation
(n=15)

*  Included other interventions:

J v (n=18)

g fll‘efo;_’tjs of included studies:

= Experiments included in meta- |+

g analysis: (n=79)

<Figure 1> PRISMA flow diagram of the literature search and selection process

AT AL vl 7S T5ske EFS e E stk () Zke e ® & AT, 2 HlaA 7Rk FA)
AHE U dLUEAT, ) AT VRS Sl T A BREE dEE A, @ 2% A7) 4
=2 AT TawU E40] 7Fed A7 £ dAFolM e vaA 7wt A= A3 oA Fol %’\] 33t 2A=
= Agsts 2ARE 3 Ask= VIEHE {FAS el tiAd s o =2 3 vEs AEste] obEo]
WA ES FAeR dYstes oz AT FoA7Ie AAE 2 14} ﬁ% A A=
B A7AE FHA R 167H 9 ARH} 255 AESAT o] HAHAA AFS tFo R A &2 AT 333
H 27 7|9 S ATE AHESHA 2 B3 1128S Atk A7A ke 94 EdAe TR =oE
ol 2SR, HFHoRE 2279 F1lo] 12 A e g AAYHAH

22k A Gl M = 13k AR 3R 2239 FF Trump er al202000] £FE 7|E 3299 2HE TSI
& 5479 HE(full exos HESIUT o] T 3672 w710 ALfHYeH, F8 A9 AHr< (@ Taw-US T8 A

a3 375 =S = = A9 Athens & Vollmer, 2010; Horner & Day, 1991; Richman, Wacker, & Winborn, 2001)
¢} (b) HIAA 7IHF FAE AFESHA] e A Cowdery, Iwata, & Pace, 1990; Hagopian et al., 1998; Hoch et al.,
2002; Johnson et al., 2004; Piazza et al., 1997) oAt} ©]&F FEH FF(reference tracing) FAS Tl Fr71¥ o=
Ho] AT-(Fritz et al., 2017; Hagopian & Toole, 2009; Slocum & Vollmer, 2015)7} AME o™, o] & AHA 7|FS
A7 2%¥(Fritz et al,, 2017; Hagopian & Toole, 2009)01 2EEASY HFHoE F 2089 ATV 4 dige
Ao, o] Fdole HlAA FAV AWE F 79719 HHH AFo]l X AUk A4 AFLS AN
SR e AAH AR deEA S —r?@ ST
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B2 - g5 - 4o - HE2 / =M ot = 718 SHel =it HEHEY

A e AT (Tramp e al, 2020904 AR 7S FEepE A7 A S, Iwrg) AsE, AT
AdEye HRe] A4 8R1e % Frste] Hup xEAQl #4 AAR ST FA 891E AN 29 FEL o
0 20 () A7 FIA FARE, Bl 79, @ A4 Hx AT A VeEnAE #3, 2AdE 7%, 0 T
AR R BREAA 79, A ﬂﬁ) @ A A, 6) A7 DA SAGEA, dutsl, A, SATAE, AHSA
B3%). 299 AuE Q HlEel v 2ESte] Mg BAR ANEen, 299 AHEE 24

2 azo] $PE 3 9 591 29 dal AF BeEe 24 E3 25 WEIT 2 47 2o
o] 71243 FA F7He X}E@T—% FZ317] A8 ¥ 719 T2 332l WebPlotDigitizer(Rohatgi, 2023; https://automeris.
o A o & 83001 T HAXUE DAL T, APAH ANE 0 72 )
R N ERE T4 o pasat HolE FEel A% PE A9 Ase B4R 3
A% e Ao 71ESAh A & 3719 HEelE Taw-U A H(Parker et al, 201)E AHE-3IATE Tauw-U A4
718F 2 7 Tau-U Calculator(Vannest et al., 2016)S E3f 3550, X Elo)|AH AE5HL 714 F+3F
A bl dEete] 24 A3 @99 TawU S AEsAth TawUs 7124 S A4S SAASZ &4

N &5 FA AR FUS AET + 9o, Esel A7) PP BAG) WGT 5 dvke 3

OE
I K
u%

KN
T

-

o &
L%omg

o] 9 tHParker et al., 2011). AF=H &3 =7]9 HAE -1.0094 +1.00 Ale|@goem, A} d|Ao= Parker et al.
(2011)0] AA3F 7]130-0.65: & EEI]- 0.66-0.92: % 2y &3 093-1.00: 2 EIHE FELFYPTE B AFgANE B
AP 7HASE FAHZ W2 Fsgen=z, A WY gyt JEhd Tauw-U e B35S H&Xd*lﬁ &l A3}
ATt

)

Hlolg] A& Comprehensive Meta-Analysisg(CMA) Version 4 Z 2138 83l AA HF a3 F7|9 EAF #

4e AZIAT BE 242 AP E T H(random-effects model)S g3l om, A3 7+ WHEAHS

QEAIY 2 AFE jtEdte] oS Wriskith &4 Ay, A 1+ &3 A7) Z_}Q Aol A Yehd, 89
W Apolg FrHHoR @E% ga7}t °l°iﬁr gy EAY T A &

AAZA FAF 7hol=ail(p.176)°] W= ﬂﬂE}—‘:Mi —?5301 oH& A5 z"‘%k(Medmn) 1A ARE A
g5t a3 =7)9 ZA3FA(descriptive tendency)S 89F8 AS Austa Yth o] B A E

TAA A8 A Mdrs 83t a9 JEEe & A7)0 71%3] % PHdescriptive tendency)yS A A3}

o)A (outlien®] @S 7o WA o} BT HEL} 2FE AFoA B AR T4 BEFS e HTHLeys

et al, 2013; Wilcox, 2021). o}22 B3 =7|9 EX AF 7 dAAHE ANAFHow AES 7] ¥ S 1% (Forest

plong ZHdstAt ol& Fal NE AR B8 AVI9} 95% A TS A|AFHCRE Hlugo RN, FA a7 W

FAH HsASs gQlsta, A 24 23 A BHIAS =olaAt i

T

4 BT 7 AR

o

I 2R HolH FF AP Uo] A&tk F A9 dA

Lo
>
)
[l
rr
N
2
ko
r o
i
H
ofl
W
ol

Ao

rfe
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B RE A4 35 SOl UE dAF G po WPEs ot P42 Agsdon, A FAe okds

N
mberof agreements 100

P tA t(%) = :
ercent Agreement (%) Nmuerofagreements + Nmberof disagreements

A, FA 2l 59 B, F 9 A7Apt =gHer age Fst
t F we A7Ar 2Ee APEF T,

Astack &4, 2 ol FE9 A%, AR AR Fusy) 8 HAA 974 49

aE F 30%0] NP 2409 TS FAYR FEde] F

At WA 7F AAEE HE OXE WAL AMgslgon, B UXEE 90%2 Vet Bk 7 dXE

He ofelst gk

Nmberof agreement points
Nmberof agreementpoints + Nmberof disagreement points

Point — by— Point Agreement (%) = 100

m A+ 23

B A7daE a7 wele AWAn 33 A4S s MR g A AA4S Eolr 9,
<Table 1>3} o] 7} A7 Fot ANES guy o P F Lo
Rojslgon, $9 ?ﬂ? 0 Age AN 2Ael Wt WEsE 2ol ANSAT F 2080 A7} waA uk FA)
= AN 97 Y 4 4, 34 BE 4% 2 /1% 24 4% 2 34 82, 3

A=k agja A9 Zél’fi 53& TACE oW FFE Hol=A B4 <Table 2> A8}

]
Jo
]
[
i
1
=
52
)
rg Mo
e

u:E

<Table 1> Study Code

Code Study Code Study Code Study Code Study
A Adelinis et al. B Alakhzami & Chitlyo c Borrero et al. D Briggs et al.
(2001) (2024) (2010) (2019)
Call et al. Casey & Merical Davis et al. Davis et al.
E F G H
(2011) (2006) (2012) (2018)
DeLeon et al. Fisher et al. Fleck et al. Fritz et al.
I J K L
(2000) (1993) (2023) (2017)
Hagopian & Toole Hanley et al. Kelley et al. Lalli & Case
M gop. N y o Y P y
(2009) (2005) (2002) (1996)
9 Peck et al. R Thompson & MacNaul s Vollmer et al. - Worsdell et al.
(1996) (2023) (1999) (2000)
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B2 - g5 - 4o - HE2 / =M ot = 718 SHel =it HEHEY

<Table 2> Summary of Experiment Characteristics: Participant Features, Target Behavior and Functions, Interventionist and Settings,
Intervention Strategies, and Quality Attributes

Category Subcategory Frequency (n) Percentage (%)
Age Under 5 12 15.2
6-12 31 39.2
13-21 23 29.1
22+ 8.9
Not reported 6 7.6
Diagnosis ASD 27 34.2
D 19 24.1
Multiple 26 329
Other 7 8.9
Problem Behavior Type (N=52) SIB 16 30.8
Aggression 15 28.8
Inappropriate Behavior 14 269
Multiple Behavior 7 13.5
Replacement Behavior Type (N=27) FCR 18 66.7
Compliance 7 259
Appropriate behavior 2 74
Function Demand/Escape 38 48.1
Tangible 28 35.4
Attention 7 8.9
Automatic 2.5
Multiple 4 5.1
Interventionist Therapist 56 70.9
Teacher 8 10.1
Experimenter 114
Multiple 5.1
Not reported 2 2.5
Setting Hospital/Clinic 42 53.2
School 29 36.7
Multiple 6 7.6
Other 2 2.5
Intervention DRA 27 34.2
FCT 24 30.4
NCR 7 89
DRO 1 1.3
FCT + Other 9 114
DRA + Other 8 10.1
FCT+DRA 3 3.8
Follow-up Measures Maintenance 20 22.5
Generalization 10 11.2
Maintenance & Generalization 10 11.2
Quality Attributes Inter-observer Agreement 71 89.9
Treatment Fidelity 10 12.7
Social Validity 6 7.6
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) A7 FoAz §4

dAE & 9o, AFEEE 6124 o] 318392922 7P B WSS Bilen, 13214 o] 23
H(29.1%)0.2 At50 =2 F2 HE&S BEAh 54 oldt He2 12915.2%), 224 o 2 78 @B.9%°|AoH,
AEo] HiHZA|] &2 A= 6BT.6%0lATh dol FEEE = ASDZ}F 27HB4.2%) 2.2 7Y =2 HIES AA5HA
on, ASDS} ID T+ ASDS} ADHDE X313 ZE- ol (Multiple)?} 2698 (32.9%), ID7} 19%8(24.1%), WEAA L Ao
A AL E3HsE 7]EKOthen 7} 7H(8.9%) =02 UFERATE

2 A 5% PYF H 7T
< EAYE #ae gAdE SVIE FRENCH, o] T FAYES SRR 3 AFo] 527

(65.8%), NAY &S HHZ 3 AL 2771342%) 01 th. TAPF MFE FIF> A5
SIB), 32 A)(Aggression), {23t 3-F(Inappropriate behavior), £-3} 3 F(Multiple behavion 0.2 EFEH At FAAL €
3 Bs 2 =10 dA7] 59 P45 TIstR o, FA4ET F5S FA| o] H(Adelinis, Piazza & Goh, 2001)3} 4
o]EK(DelLeon et al., 2000) 5 X33t AA 527 2AF = A o] 164(30.8%) .2 7HF Eton, Itk
2 FA4 1571028.8%), FAA3 AT 147126.9%), B3 A5 77(13.5%) <22 eyt EAYEY 7|8 2
7}, & I)(Demand/Escape) 7]%5°] 227(42.3%) 0.2 717 =3O, FS(Tangible) 7]%5°] 2073(38.5%), T4l(Attention) 7|
o] 67(11.5%), As 7F8KAutomatic Reinforcement) 7]°5°] 271(3.8%), &3 (Multiple) 7]55°] 27(3.8%) 2.2 EAF A}

AP EL 753 9JrtEE HFS-(Functional Communication Response, FCR), 4=$-(Compliance), 2] 3} 3§ Z(Appropriate
behavior) 0.2 E-F =t AA| 2770 AF F FCRo| 187(66.7%) 0.2 714 Botom, £8o] 77125.9%), D43 P
o] 27(7.4%) 2.2 EPYTE FCRY| E3HE JALAE HFLoe FLo]F & *(Alakhzami & Chitlyo, 2024; Borrero et al.,
2010), 71= g 2 AlA] HZE ¥H3-(Adelinis et al., 2001; Kelley, Lerman & Van Camp, 2002) 5°] X3 AT =22
WAL R|A] o]8) = FA| Zre] 3 F(Davis et al., 2018; Fleck, Bourret & Jehle, 2023)2- ¥3F3It) A 52 7%

24 Ax, 3]y 7150 1678693%02 1 EL HES P_%‘OH% g5 7l%°] 879.6%), B4 71%we] 11
(B.7%), O% 71%°] 2780.4%2.2 1= ALE g5 71%Q 5, WAH 397 A 23 Akl 13, 853 3]
97} A UERd Al 1702 FREEITH

YA A=
ERYSESEHR

A2

(Self-injurious behavior,

3) TAA L &7

Z A A= X EAKTherapist)7} 338+ 737} 567‘](70.9%)9.§ 71 ko, athS-o 2 A d AN Experimenter) 971
(11.4%), 1 AKTeacher) 871(10.1%)°1 At wALSE Bzt 5 559 AR A FoAst A= 4706.1%), TAA7E
HuEz ke A= 2725%)010. A 84 tﬂ% = X 24 Hospital/Clinio)ol| A AAIE -7} 4273(53.2%)
o7 7bg Bgon, atkgo 2 hal(School) 2973(36.7%), F 7FA o4+ B3t S Multiple)ol| A AA] 674(7.6%), 7]
B} $7(Other) 273(2.5%) &0 & JERGTH

4 FA A=

=7 AHESHPHNE A Y E 2E 733K Differential Reinforcement of Replacement Behavior, DRA)7} 2771(34.2%) 2. &
7 =L HES BHYoH, Otso 7 V|FEH 9JAAE FH(Functional Communication Training, FCT) ©% F2)|7}
2471(30.4%)°]1 AT, Y3 Z3HNoncontingent Reinforcement, NCR)T= 771(8.9%) 2.2 Ul on, tEdds xpd7s)
(Differential Reinforcement of Other Behavior, DRO)= 173(1.3%)°| At} ©F& A A=k g7 AFE-H FCT= 971(11.4%),
DRAE 871(10.1%)°]12.H, FCT9} DRAS 7 AHE3F FAl= 331380 CE EIH Ut FCTS 7 AHE-E FA)
Aol Demand Fading' 2 ‘Delay Fading’o] EFE0H, DRAS ¥ AL8E 24 A2ge YANE 452 21
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| 230t HEZA

SAY A sT WA ko] st RleS sk Akl

5) 479 A4 54

AA 7971 A3 F FAMaintenance) SIS F7FE AF= 2071(22.5%), YHFSKGeneralization)s H71gH A7+ 10
2A(11.2%), A9t dutstE
3 AFE 717(89.9%)°0) U FA) F4 S (Treatment Fidelity)E B33 A= 1073(12.7%), A}3]12 EFZE(Social
Validity) S 243 ATFE 67(7.6%)°1QTh iR A3t AFE 23S FFsIg o, A FAE @ AHE A g
FEE 4% dFE AuFez HAh

B HrIgk A= 107430 1.2%)0] 0t BEAF 7F L X E(Inter-observer Agreement) S H.al

b

H2A 7Rk SAe] &9 32715 2487 A8 2Ad3ES AR Eel mE FA a3 AEsler, TawU
ARE 2E&3 vEEAs T3l AT 2 HAFE HE viaA FAS Hd &3 2715 AXSHAH. =7
TAYE 7152 el AEFS BT 3 i A @99 Taw-U @3 95% A4S &£ 1HFigure

o
2, Figure HO.2 ARG AT 7+ B3 279 BEol MEAS AZHoR RS & RS AT

1) EARF g BlAA FA &5 A7)

H 27 7IRF FAE AW E Ao vAe TS AFE7] A8 Taw-U ARE &85 dlelE s AAIsHAT
A 52719] AEL oz MY E I T 8 (Random-effects model)S 283+ AT}= <Table 3> A|ASIGTE 24 2
=, HlA&A ZIHE FAe] Hd &9 AV]= -0.7595% Cl {-0.84, -0.65DZ UEIREO™, 7|24 thH] EAds FAavt
SAHCRE Fo3 FEoAp < 00D o] 24 HA A Q51 = 343300, p < 001, P = 85.1442 e} A3
A & A7) WEdel 12 AeE YEHth

<Table 3> Effect Size of Non-Extinction Based Interventions on Problem Behavior

Model N Mean SE 95% CI Z P Q df 12 (%)

Random 52 -0.75 0.048 [-0.84, -0.65} -15.496 .000 343.000 51 85.144

olHt Wedel rde BE= ve FAXCRE AWEY] 93 BAd s YTHEE] Y,
S BAM3te] <Thale 4>0 AAISFATE 2F 95T A8 571 A A
@& F5A olhE FHA RN BR a3 A9 Mdes B8t VeH BEFE 83}

Aot =3 Ay} sjde Bebstal A adke] A4 £XF vebstr] flsl 71e¥ £1"S <Figure 2> A8}
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<Table 4> Effect Sizes by Problem Behavior Function

Function N (%) Tau-U Mdn Range (Min ~ Max)
Demand/Escape 22 (42.3) -1.00 (-1 ~ 0.03)
Tangible 20 (38.5) -0.79 (-1 ~ 0.51)
Attention 6 (11.5) -1.00 (-1 ~ -0.05)
Automatic Reiforcement 2 (3.8 -0.54 (-0.94 ~ -0.15)
Multiple 2.(3.8) -0.39 (-1 ~ 0.22)
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Code Tau-U Lower Upper
Demand/Escape
B 1 -1.00 -1.00 -0.60 —_—
B 3 -1.00 -1.00 -0.68 —_—
B5 -1.00 -1.00 -0.60 —_—
c3 0.03 -0.21 0.28 _————
i -0.63 -0.97 -0.30 =
D1 -0.66 -1.00 -0.23 L
D_3 -0.72 -1.00 -0.24 =
F 1 -0.69 -1.00 -0.33 =
F2 -0.76 -1.00 -0.47 D —————
G_1 -1.00 -1.00 -0.51 —_—
G_2 -1.00 -1.00 -0.39 |
G_3 -1.00 -1.00 -0.31 =
H1 -1.00 -1.00 -0.55 —_—
13 -0.52 -0.77 -0.27 —_——
K1 -1.00 -1.00 -0.46 =
K 2 -1.00 -1.00 -0.48 |
K5 -0.75 -1.00 -0.29
K 6 -1.00 -1.00 -0.52 —_—
P_1 -1.00 -1.00 -0.56 —_—
Q3 -0.95 -1.00 -0.47 -
Q4 -1.00 -1.00 -0.37 |
s1 -0.61 -0.93 -0.30 =
Tangible
A2 -0.77 -1.00 -0.42 i
[sHi 0.51 0.23 0.79 _— .
EN -0.52 -0.91 -0.13 =
1 -0.87 -1.00 -0.61 —_——
J -0.56 -0.94 -0.18 5
1.5 0.36 0.08 0.64 =
K 10 -1.00 -1.00 -0.29
K11 -0.75 -1.00 -0.15 =
K 12 -0.75 -1.00 -0.15 L
K9 -1.00 -1.00 -0.29 =
L. 1 -0.90 -1.00 -0.48 ——
L2 -0.92 -1.00 -0.58 —_—
L3 -1.00 -1.00 -0.69 —_—
L4 -0.67 -1.00 -0.13 i
L5 -0.81 -1.00 -0.52 D — E—————
01 -0.90 -1.00 -0.71 .
R_1 -1.00 -1.00 -0.49 —_—
T 1 -0.76 -1.00 -0.44 i
T2 -0.85 -1.00 -0.58 —_—-—
T6 -0.43 -0.78 -0.08
Attention
Al -1.00 -1.00 -0.63 —_—
N_1 -1.00 -1.00 -0.60 —_—
Q1 -1.00 -1.00 -0.54 —_—
Q2 -1.00 -1.00 -0.54 -—
T3 -0.05 -0.40 0.29 =
T5 -0.60 -0.98 -0.22 =
Multiple
€5 0.22 -0.14 0.58 L
G_5 -1.00 -1.00 -0.43 =
Automatic Reinforcement
M1 -0.14 -0.50 0.21 =1
M_2 -0.94 -1.00 -0.61 -
1 ! 1 ! 1 1 1 |
-1.00 -0.75 -0.50 -0.25 0.00 0.25 0.50 0.75 1.00
Tau-U

<Figure 2> Forest Plot of Subgroup Analysis by Behavior Function
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o] -0.93 o]ate] & BEHE HIUOH, 421(182%)> -0.92 o] -0.66 Ate]d] F3F FF AHE YEI o™, 471(18.2%)
L 065 oo Fe FAE BRPoH, 1744S%L +0.0302 A Fo] 238 Z/st wEko g ®uE 9k
E 715l E Mdo] -0.798 AA 2079 A F 4720.0%) 093 oldte] & AHE HYOH, 117(55.0%)°]
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| ExEo] ok B Vel E MdeE -1.002 F 649 AT FT 47(66.7%)°] -1.002] wj$- Z
(33.3%)°] -0.603} -0.052 & FF a¥E HYow, TE A7/l 309 WEow nwd JdPH BIXE HY
A5 A8 7)ee 20 E Mdee 0542 YEPGow, & &3 A7) 17A60%)% 22 &3 A7) 1760%) 0.2
YUt OF 7|52 2702 Mde® -039% 3 AFoME -1.000. 2 2 A a7} & 3 AFoME +0.222
7V B Uehd AdRtE ARE BT 95% A1FF7Ee] Fo] tiREe] AgolA WA vYeht A 3k 83 =
o] WEAdo] & Aoz Hnh

=
T

2) AP F) g vaA FA &3 =27]

HAA 718 Z27F gAs8S 270 vxEs 98S 74=517] 98] TawU RS 83 veZde 25190k
A 27719 AFE o2 AHEHRYS HE3S AT <Table 5>0f AASIATE &4 Ay, Hl&A 7 F
Aol FHF &3 FA7)E 0.73095% CI {0.62, 0.85HE LERFOo W, 7124 ] tldd)Ee] dio] EAFHOZ 4959
thp < .001). o] @A #AA AF} Q6 = 162.041, p < .001, 2 = 8395502 Yeh}, A3 2+ &3 A7)0 F23
wEAo] EAse Aoz FlE Ak

<Table 5> Effect Size of Non-Extinction Based Interventions on Replacement Behavior

Model N Mean SE 95% CI z p Q df * (%)

Random 27 0.73 0.059 {0.62, 0.851 12.464 .000 162.041 26 83.955

olefdt MEAdel 7193 S HurT] A AR E 7IsEE Y, A5, B4, vF 7e) sG] dF
= A8kl <Table 6> AT ZABEH VA2 st 49 71 A4 AAe AT Hx 7E
= A I8l TAA AAL FAsHA Zpdow, 4 st FE a3 =79 Mdre 283 Vled B
gofetaitt. 3 A3t sfAe] Hekyh TR E3ke] Al A= Asl 718 £21HS <Figure 3> AA|8}

- Mdre 0722 A 16709 AF F 771(43.8%)
93 ool & a7E B, 17(6.3%)2 0.66 ~ 0.92 37+ a3}, 671(37.5%) 0.65 o)3e] Ze ayu=E
Yepdth =3 27125%) M= 238 EAdE] S7Hs A Yehstth gixledso] dAutg oz Frtste A
< BYoy, &3 37] 3 AxpE ERIHJT 85 Vsl E Mdr] 09302, 87 F 571(62.5%)°] 0.93 ©]/Fe]
2 235 BYoH, 143125%)2 0.602.2 22 a35 el on, 17(125%)d = 23|18 A5 713k A
° 2 YeEth bt 7% 20@ A 39, 953 Iu)o] xFEHAEH 3 APLS T BH0.83), THE AF
2 27K100E YEIHOM, Mdee 0922 AFEH AT B 715 @Y AR XEE B9 A7) 0.64= KBl
HAoH, A2 g3 3o Itk R Aol 95% A7 W7F §A e A 2 &9 3
719l MEdo] & AR Kt

9 #
2 BE %
ATk 715 B 2718 Mdah REE AR, ) S5 3
0 2
o=

>

rlo

<Table 6> Effect Sizes by Replacement Behavior Function

Function N (%) Tau-U Mdn Range (Min ~ Max)
Demand/Escape 16 (59.3) 0.72 (-0.14 ~ 1.00)
Tangible 8 (29.6) 0.93 (-0.09 ~ 1.00)
Attention 1 3.7 0.64 0.64 ~ 0.64)
Multiple 2 (74) 0.92 0.83 ~ 1.00)
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Code Tau-U Lower Upper

Demand/Escape
B 2 1.00 0.60 1.00 —_— =
B 4 1.00 0.56 1.00 —_— =
B 6 1.00 0.58 1.00 — =
c4 0.15 -0.10 0.39 —_—
cs8 0.43 0.09 0.76 =
D 2 0.60 0.16 1.00 £
D4 0.81 0.33 1.00 =
G_4 1.00 0.43 1.00 ']
H_2 0.95 0.30 1.00 =
H_3 0.96 0.56 1.00 _ =
14 0.63 0.33 0.93 :
K3 1.00 0.46 1.00 ]
K 4 -0.04 -0.56 0.49 i
K7 0.52 0.06 0.97 =
K 8 -0.14 -0.62 0.35 &
s2 0.10 -0.22 0.41 =

Tangible
A3 1.00 0.67 1.00 — =
€2 0.95 0.67 1.00 E——
12 0.90 0.64 1.00 —_—
]2 0.89 0.68 1.00 —_—
16 -0.09 -0.39 0.20 =
0.2 1.00 0.82 1.00 —a
R 2 1.00 0.50 1.00 _— =
7 0.60 0.25 0.95 =

Attention
T4 0.64 0.28 0.99 =

Multiple
C6 0.83 0.47 1.00 _— =
G_6 1.00 0.54 1.00 —_— =

-1.00 -0.75 -0.50 -0.25 0.00 0.25 0.50 0.75 1.00
Tau-U

<Figure 3> Forest Plot of Subgroup Analysis by Behavior Function
3. 7H /28 21 47| 8
iAW FAY AwE ERE seld F R4 29uE F
< AA EAEER A Fe B & 275 FHLE 4 el 9%, Zl 79, AR,
i1 =
=

U Sl WE &3 =719 WEs ARSIt 7 k9 898 a3 AV|E Mdt M9
AAER o, AR Aips <Table 7> AASFA-
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g4 -5 - 43 - LE2 /7 M-Sl ciet HaAH J|gt SHel 2t HEtEA
<Table 7> Effect Sizes by Factor
Category Subcategory Problem B. Tau-U Mdn (Min ~ Max) Replacement B. Tau-U Mdn (Min ~ Max)

Age Under 5 -1.00 (-1.00 ~ -0.52) 1.00 (0.60 ~ 1.00)
6-12 -0.90 (-1.00 ~ 0.51) 0.95 (-0.14 ~ 1.00)
13-21 -1.00 (-1.00 ~ 0.22) 0.83 (-0.04 ~ 1.00)
22+ -0.60 (-0.85 ~ -0.05) 0.62 (0.60 ~ 0.64)
Not reported -0.52 (-0.56 ~ 0.36) 0.63 (-0.09 ~ 0.89)
Diagnosis ASD -1.00 (-1.00 ~ -0.52) 1.00 (-0.14 ~ 1.00)
D -0.58 (-0.90 ~ 0.36) 0.61 (-0.09 ~ 1.00)
Multiple -0.90 (-1.00 ~ 0.51) 0.95 (0.15 ~ 1.00)
Other -1.00 (-1.00 ~ 0.22) 0.83 (0.83 ~ 0.83)
Interventionist Therapist -0.75 (-1.00 ~ 0.51) 0.63 (-0.14 ~ 1.00)
Teacher -1.00 (-1.00 ~ -1.00) 1.00 (1.00 ~ 1.00)
Experimenter -1.00 (-1.00 ~ -1.00) 1.00 (0.95 ~ 1.00)

Multiple -1.00 (-1.00 ~ -0.96) -

Not reported -0.73 (-0.76 ~ -0.69) -
Setting Hospital/Clinic -0.76 (-1.00 ~ 0.51) 0.81 (-0.09 ~ 1.00)
School -1.00 (-1.00 ~ -0.62) 0.76 (-0.14 ~ 1.00)
Multiple -1.00 (-1.00 ~ -1.00) 1.00 (1.00 ~ 1.00)
Other -0.87 (-0.87 ~ -0.87) 0.90 (0.90 ~ 0.90)
Intervention ECT -0.85 (-1.00 ~ 0.36) 0.89 (-0.09 ~ 1.00)
DRA -0.95 (-1.00 ~ 0.22) 0.47 (-0.14 ~ 1.00)

NCR -0.90 (-1.00 ~ -0.15) -

DRO -0.52 (-0.52 ~ -0.52) -
FCT + DRA -0.88 (-1.00 ~ -0.767) 0.81 (1.00 ~ 1.00)
FCT + other -1.00 (-1.00 ~ -0.77) 1.00 (0.95 ~ 1.00)
DRA + other -0.31 (-0.72 ~ 0.51) 0.71 (0.15 ~ 0.95)

Note. Problem B. = Problem Behavior; Replacement B. = Replacement Behavior.
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AU BEY - YT - UYS / SAYSO st BAH 7|5 SH w1 BEHEA

29.1%)7F 71 ko, Fofate] tiito] ASDG1.9%) v FEHZNG1.9% ITke ofFolqdrt. ol# g B
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Trump et al-(2020>4 3, ﬂhﬂﬁﬂ%% 52 750l obd HFHHel
Aok B4 A3, dAnrFe g HlaA 7Rt FAE HASE el A
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