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The Effects of Preventive and Reinforcement Interventions Based
on Visual and Auditory Supports on Mealtime Duration and

Vomiting Frequency in an Adult with Autism Spectrum Disorder
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AZS XIE A7) 24 BT, oldy A, Z3, A XSAIZ, TE

This study aimed to examine the effects of preventive and reinforcement interventions, based on visual supports and self-auditory prompting,
on the mealtime duration and the frequency of vomiting occurrences in an adult with autism spectrum disorder (ASD). The participant was
an adult with ASD enrolled in a vocational education program at a special school. An ABAB reversal design was used to investigate the
functional relation between the independent and dependent variables. The results indicated that when preventive interventions, including
visual supports such as a pie timer and ‘first-then’ picture cards, and self-auditory prompting were combined with reactive interventions
utilizing differential reinforcement of high rates of behavior, the participant’s mealtime duration significantly increased in both intervention
phases compared to the baseline phases, demonstrating a functional relation. Additionally, a correlation was found between the increase in
mealtime duration and the decrease in the frequency of vomiting occurrences. This study is significant as it targeted an adult, a relatively
less studied population in behavior intervention research, and selected mealtime habits and associated health-related symptoms as the

intervention targets, rather than commonly studied dependent variables.
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9 AA017]= SlchBusan metropolitan city office of education, 2014). )& 3t THA AU SEPTEY o=
WHES o= uXE oA v F2o wigshr] fal AEAl st deddstat Zet 22 dd A=
S Y 5 EEFA UThLee et al, 2019).

71%5e 713 YEHIE FolA detsta, HrF AE vEow st FESAAY e JeALdAGS
Hoto] ddPsh= 32H4 ote 2T 2@ o) I gAES tido R AFEHE 333 die Agdles AR

A% PsA Aoyt FssAgE 82 FE F UTHDunlap et al, 2017; Sugai
& Homer, 2006). WEHQ 244 P &2 PsTAc B9 7Iee dAshe 7163 YsH/E vges
7 g AR SA Y] dE FA, Al B A 71ed] we, 2gal Ad8EY] 2SRk s 29de
a7ska Wiz vkgrERk e s Aselr] H3 529 F4lo WA SAE TEHHeE Agsta A3git
agla A AAE AKAA SAEA, ol vtEo R ety Alds 74 3 HA4EThByeon, 2016a; Dunlap et
al, 2017). =3 sty Al glele] 733 bl f1de] He A4 EAdEe Hohe AV1dFe] e
=) S AFE F71E 4 ATHMinistry of Education, 2024).
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Gewon et al.,, 2019; Byeon, 2016b; Lee, 2016; Slattery, Crosland & Iovannone, 2016).
2 A7e olela el MaATe) AFolA Tha Mol Sxstn BETel st F9 An D] 4
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ol WAsAY, EHAF VIS I A dAFAE ARdely &sEFS fEE Jhedol & A Sl A
(Cremonini et al., 2009).

AAL fE A At FuQlell A H AN, AFAHEGAG ] T TERNAS AT HAARE A F3-
APATE Auud g2 A Zday SIS 2302 FAPark, Hwang, & Jang, 2012; Gale, Eikeseth &
Rudrud, 2011; Wilder, Normand & Atwell, 2005), = H2] 5 N 2¥E& T2 AATHJung, 2017; Jung, 2018;
Bandini et al., 2017; Mari-Bauset et al.,, 2014). ©]|# gt AMAAFNN= F2 & 4A, AEZR3} &2, 318E o+ A
% 77H 24 FES ) 29 EWol Wite RuY 5o A7 NS BE mE FRHeR Agsjel A4
o] HMgtE ERsAY, A4 dss JNAASATHKIm & An, 2024; Levin, Volkert, & Piazza, 2014). o|ufj 53] &84
A e A7E BAREY A lsd 502 £u 478 34 242 T U ASds A7
9, ojd Z1e R IR F30) AAH AFT HAH SoKeading, 12T BEF] B TAH 3
ZHbehavior-specific praise) &9 A2 ZEAE 283k ApEASIG vFH F3E T3 A AFoR FEst 47
o] A= AFATKKIm et al,, 2021; Allison et al., 2012; Hillman, 2019; Wilder et al., 2005).
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8 A YR AT LAED Y obEF AN e 4 Qi EA O] EE(Masson, Fodstad, & Dempsey, 2009), ]
9% THYT FANE AF7A ANAL GG A4 Y5 B A FEI BEHo| FA} FHE YF
ZA AFES S4 Agste] AP Eyh YuA AvE Bast Aok o olFe) AAEA HBT B AT o
gAY o] WA BN BEAL B o Fo| 893t I YA ALAD Fiete T4 BEE FFHOE

AEYS W, =9 &4, ¥ 7Ivke] A T2 758 athFol wel A 23] 7]3ge 7 Al E AlE
A-gst7]o] oAH ol UAATHWilder et al, 2005). ¥ Aol e o]2g M-S st A thadsh
2AL sl gk FAATANA B3 &A FY 7T 71N FA 84AF FES] e AFl "o EZA FE A
|HAA AFo 72 o F TS Eole AAE A, v @5 vHEA Mske 31, 8o vk g
gzl thet AstE FAHSE & o 9 A3 FAE HL8] Al SATHKIm ec al,, 2021).
Bt & &&= A1 A2 AHFEHANT A= MAY FEAF E‘*Oﬂ
oA FA 7IWe 2t AAE H71E A ThKidder & McDonnell, 2017). E3F 02 7
208738 AAl AH ~HEQA ] obgH AAd F& AT SAVINHIAR It
T dAE @171 B4 SoE I o] e AR HeF ujrt gael
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deko A=, ol 1 E F e AFHSE 7] HZH FZ(self-auditory prompting)
o] Atk A7 FAA FX& Adojd 3 &S 553 Fo AT AU &5 FF Al At HAHZ A
Y& S F JYTF 3= WO THAyres, Mechling & Sansosti, 2013). A7 AZHA £Z JA| AF 2HEH A7 Q)
B SAA A7) FR9] EA 1 Bl AFSEHIL UThByeon & Shin, 2018;
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<Table 1> Detailed Information on the Research Participant

Disability Type

Intelligence Assessment Results Adaptive Behavior Assessment Results

Age

(K-WISC-IV) (NISE-K - ABS)
ASD 21 years old Below 40 Below 50
Characteristics Specific Characteristics
- The participant habitually consumed meals excessively quickly, typically within 3 -5 minutes, during lunch or dinner at both
school and home for several years.
- Vomiting symptoms occurred approximately once daily within an hour after meals.
Eaci - Due to the frequent vomiting, liquid supplements such as soy milk or protein shakes were occasionally provided.
ating
- Medical examinations revealed no other health issues, and healthcare professionals strongly recommended improving eating habits,
Characteristics

suspecting the rapid food intake as a major contributor to the vomiting.
- The participant could consume neatly all types of school-provided meals without particular aversions.

Despite being tall at 182 cm, the participant was underweight, approximately 65 kg, prompting guardians to request consistent

efforts from the school to ensure adequate nutrition and health improvement through proper meal consumption.

Cognitive and

- The participant had moderate to severe intellectual disability with autism spectrum disorder.
- Speech was unclear but could express a few ideas in 1 - 2-word phrases and repeat words when spoken slowly.

- Could use gestures or picture symbols to express mands.

Language - Listener behaviors were more advanced than speaker behavior, allowing the participant to follow various instructions, although
Characteristics frequent reminders were necessary due to short-term memory issues.
- In some situations, intentional non-compliance or problem behaviors could occur.
- Could count from 1 to 10.
i - When preferred activities, such as computer use, were unavailable, or routines were disrupted, the participant exhibited
craen self-injurious behaviors (e.g., hitting their head with their fists or on a desk) and occasional aggression. This posed challenges
Characteristics
in using computer time as a functional (direct) reinforcer to increase meal duration or implementing escape extinction.
- Efforts were made to adhere to routines to increase predictability.
- Functional communication training (FCT) and differential reinforcement of alternative behaviors (DRA) were employed to
Existing facilitate alternative communication, with functional (direct) reinforcers provided for successful use.
Interventions - During meal times, when mands for escape were expressed using picture symbols or gestures, negative reinforcers (e.g., ending

in the Classroom

the meal) were provided. However, the participant consistently avoided eating and expressed a desire to escape immediately.
Attempts to gradually extend the time before granting escape following mands were hindered by severe problem behaviors

arising during escape extinction.

Pie Timer (Visual Timer) First-Then Picture Cards

4 =315
7 NS
- 35’ glm\\\\\\20

0 25
SN

<Figure 1> Examples of Pie Timer and First-Then Picture Cards used as arbitration tools
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AEe vol Azad. 18T 5 539 A A FANRE 44 F 1
ARE ool AT TE F 24 golo Wrel slgsis %ol WA NEE FYst AEATh oW F
S0l 2AL S AT Fol sUe] Fast o] FoiAA g FE AY AelA AdshArt

2 ATe A R A A 7Nk o B s SA e AR aHEGA ) Ao HAF AEARE B FE S
& A HE 7o) 7)eE BAIE EAst] A ddti A F sl MRAAEAE 2-838H THHong, 2009). W
AAE SHHEAT FHUJA o] 73] #AE U 5 de 7P AEd 2F AR B 5 A A
HA SA 73 = olFo TAE A3sta vAl F WA Ao sR B mEe &dF £AVF 24
A 7F At} olell wet & AFelM= T ZA Aol BE3E whdo] gldnd, Hagke] AR A

ARG AY Ae the ok

1) 335 i3 71553 355 7Kfunctional behavior assessment)

B ATIAE JFRAE AT A ARsie 7161 Aeuste B9 B e At 3
THCooper et al., 2014). A ATFA= A1 A = BHPFE SE oo =3} = o
A2E oMt AT o Aot T thaae BATA, SFEE A A, FEE 5 39 o
ZHE F3A FF7I %}SVU:Z](QABF: question about behavior function) S 4
B4 THLee et al, 2019). 71 A, BAA 27 §F AAE 159 A3A F5H
3 SR mote] whpzstd Wy A JA|, HAFEY GE o7 S5 28% =7E A 5o s HE
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BEM 7 AZE A XE 7IEe] ofg R e ST AHAMEHTH 212 MA X[HAT & FE YR OjX=

Atk A Agstels BHos Ag wHYF] Ve Adgon, B 289 5 Eese] kol
Folshs &4 olslole 44 AT AAE MH 3714 gtvhe RS 92 £ AU hEoRE /)% ]
%7 3 SR ABC AE715E sUol AA Sm GaARrel AABor, 1 A3t 9N B SYENT B4 2
FH ol § AZE A S AT A15H AA AR AANA Eulslels Bao] BYHoR Age] BHYE
of MEE Zlog HS FUY & ANtk olHF JSHTt ARE wigoR MY Y- FEAR] Loy

S AAEA <Table 2>9} Zt}

<Table 2> Functional assessment summary

Function of
Placing Antcedents Behavior Consequences
target behavior
) When they left the classroom with a computer They finished eating Go straight up to the classroom Tangibl
angible
and went to the cafeteria to get a meal too quickly for about and have time to use the computer.
2 When they goes to the cafeteria and get a meal, 3 to 5 minutes. They finishes his meal quickly. Escape(Avoidance)

2) Al 712 F3

B AJE oA S FHESn 9 7FoZ sY) W9E ZHYPFS BFstT =AY Al 2 e 3
F Aoz A A FHHUAA A AEAIZe A5 -] HFE wi7kx] SHA Y. 712 S Aol FAAE
m
=

o thE 7 W8k glol thA ol ghol AAL ALANE B, A o F 1N WS FES

3) A1 FA 7t

AL FA T2 47 L2 A HA FHHJJ] HAF LA 7|24 e] HugRo A yepd W7bA] =
g SRR FA AF olelels tE 74 W3 jlo] o

gtk A 7 A Aol FAARE obgfolA A
Qrol| gro} AL A HAZHS BESEAL, AAL o] F AR WA= TE dFe I WEE A

ghd, B AT SHR FAE A7FAVE RS BuY FeEA AEreke] JoE T
T A AAE AeAY AES oy FA A FolA ZAFE ol g A Abdel wgHA =
e WAL Fshe AFHA B Yo FUEE AoE M4 Stw w&BE £33 o
&S Fol ALt =T 715H JALT Fd GA E9E % s R we} A
@ HAF AE FEE AFTSAS W, AAE HE e A9 kA & ZHlE =3 QALE Edshe
A BHYom, olg AAAZIIA P& wWe =39 £AZ A ZAYFo] ALHA Heht o5 F
7F AT T 2AF AEAEE sEEE B AT BHdE HEEHA %}ki} IIJrF/W 7% 71%
O-&ekA e 4 UAT, A4 Els
3 ZFE ol & AE 7H_ T Ae=s Al
AAAZE BoF thdAte] 1A 54
Aqtd FA =2 AL E SFHTHKim et al,, 2021; Hillman, 2019).

w3 As PesA Ages FHE e A AEARRE] A TEol vEd Aol AIFE o] & AIFE AlFSHA
B A HZol tigk &4 F2 AA A4 olg S Y 3 &AAE Aot Stk HARE didAte] B4
< AHPS W, ol & Ao Hdo] Ay Folt FHAF F& EFste AT EAATS TAANE &
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ATolA 2AE A&HA] EZlom, =3 HIFE o] AREE AFZA AIARE AHEE 5 gl 1 didlel

=5 A& H7F =7 F iRl FEZNQIE % ASHAl H7KReinforcement  Assessment for Individuals

=, 4l < AAF AEAIRE] oS W FAA] Az

b7 skE A5kt o] He AAHE AAH AAE FA Akl tig A7 HE-
S <Table 3>3} 7T}

<Table 3> The contents of prevention and reinforcement interventions based on visual and auditory supports

Preventative(Proactive) Interventions Reacive Interventions

* Visual support
- Use of a Pie Timer (Visual Timer) for Instruction: Set the pie timer for the final goal of a

15-minute mealtime duration and place it prominently in front of the participant’s meal

tray. * High-Rate Behavior Differential Reinforcement
- First-Then Picture Card Instruction: Along with the pie timer, place a first-then picture (DRH)): If the participant’s mealtime duration

card from the intervention tools on a standing clipboard, cleatly visible in front of the exceeds 8 minutes (480 seconds) or is longer

participant’s meal tray. Then, alternate between pointing at the pie timer and the picture than the previous day, provide specific praise,

card while verbally explaining: “Eat until the red disappears. Then, as soon as we return to such as:

the classroom, you can use the computer.” Begin the meal after providing this explanation. “You ate for a longer time than yesterday.
* Auditory Support: Self-Auditory Prompting Great job!” Additionally, offer a preferred
- When the participant starts eating, they wear headphones connected to an MP3 player via reinforcer, such as two pieces of chocolate.

Bluetooth. A recorded message plays every 30 seconds, repeating: “Chew slowly 10 times
before swallowing.” The recording uses the voice of the participant’s favorite homeroom

teacher.

4) A2 7]223@ T3t

Ap 724 THe SPNAAT 5 o) 7eH BAR HAsy] P4 S0 BasAw, 4FHA A
R m%Jm%OBﬁP%Wﬂ%Wéﬂiﬂﬂﬂ$
A A 7124 TRkl ZAL 13T A WA S A ALAR] WAF o] AW v FR

H A2 SA e WA THCooper et al., 2014).

5) A2 S T3¢+
A2 FA T 4F ALKo7 F WA FEH5HEAQ AL R EHA 0] A2 724 TRk ARG DA Yk
W 74A] ZH AT

5 Xtz 2

B ATelAs Sl FAe B BAs] SlsA By
A B2 (visual analysis)S &3 TH(Cooper et al., 2014). =3 H| 42 a3 37| 7]%‘{] H]%?}j H]-%(pND:
percentage of non-overlapping data)s &-83le] &3 F7|E EASIATH HIFH HIE&2 72AY HuAHT FXHEHA
¥e A 7R ABFY 5 A 7R A ARHY 2 v FHel 100& Fok] NEEE S A0
(Byeon, 2016a).
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B 7 AlZE O BZEE X9 7o) ofd @

tot

FSA7E AHAMEHTOH 212 MAF XA & FE B2 OjX=

B ASARE B 27 BaE ASAzte R i Hel 1002 Fahe Aoz 77t AEan. 183 % 5Y 3
o] YA ghe BF HOF Ho 5B U] BF ASAZ BAA 3 YNER AT A4S Lo T A
B 1 SA=E A3 o F A o A Bud HT

ThLee et al., 2019). AA3F 2FE2]L <Table 4>

<Table 4> Interobserver Agreement (IOA) Calculation

Sequence Measurement Variables Interobserver Agreement (IOA) Calculation

The sum of Occurrence Duration Interobserver Agreement (%)

1 Mealtime duration (Sum for Day 1+ Day 2 + Day 3 + Day 4 +Day 5)

Total 5 days (weekly as of school day in this study)

Total number of vomiting behaviors reported in less week
2 Vomiting behavior X 100(%)
Total number of vomiting behaviors reported in more weeks

~
ol
=
Of
=
H-|

TA TAEE 5457 98A Byeon(20160)9] ATE HIROE A sH HES STFLE o]Fox FA T4
T AFZYZEE AFst] 2830 TA SHAE AAYZE WROoEmE AA4E AW =< o] Blo|met |
Aol 2" 7tEE ti8AE & Hols el FAEA, doF e AAAEA, AVl A4H FX| Ave
A dleEze AA A7l ATHJEA, FAR AFHe 223HL 7Ed wet HA7E ol AFHAEA,
FaAek A FAZRD Aol AFEHAEA SOl AT TA FAEAE BAL SuF 4 sd oY T 5
FuA 3ol AA FA B7] F 305 FANE AR 2~3m o] Bolx oA AY A S dEsH
A rbetes Stk A 2Es F 253 whEoIflou, MEER AAE AEsilon, HiEHoR 925%9 %

R odge] Axt @ Al BE FA A7 Sol AsHom BRwA sy A AN Bees B89
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<Table 5> Average and extent of weekly average meal duration

Baseline 1 Intervention 1 Baseline 2 Intervention 2
288 seconds 607 seconds 708 seconds
345 seconds
(262~305 seconds) (425~720 seconds) (338~875 seconds)

* Rounding to one decimal place
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<Figure 2> Changes in weekly average mealtime duration
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<Table 6> Changes in weekly vomiting frequency

Baseline 1 Intervention1 Baseline 2 Intervention2
5.25 times 2.3 times 1.8 times
4 times
(4~6 times) (1~4 times) (1~4 times)
e Baseding 1 Interyention 1 Basuline 2 Imervantion 2
6
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B
E i .
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‘Wook |5 days based on days)

<Figure 3> Changes in weekly vomiting Behavior frequency.
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