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Abstract

The purpose of this study was to provide basic information on the development of nutrition education programs to
improve the mealtime behavior of children with autism spectrum disorder (ASD) by investigating the mealtime behavior and
food preferences of children with ASD through the perception of special education teachers. Surveys were given to 108
special education teachers in special education schools in Korea regarding the demographic characteristics, nutrition
education support needs, mealtime behavior, and food preferences of children with ASD. Most of the special education
teachers responded that nutrition education in special schools had not been conducted properly and nutrition education for
ASD children is necessary. Mealtime behavior analysis classified the behavior into three clusters: cluster 1, ‘less problematic
mealtime behavior’; cluster 2, ‘general feature of autism’; cluster 3, ‘difficulty in self-directed diet’. The age, eating habits, and
food preferences were different according to each mealtime behavior cluster. Therefore, it will be necessary to develop a

nutrition education program based on the characteristics of mealtime behavior.
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<Table 1> Demographic characteristics of the participants

Variables N (%) or M+SDY
Male 22 (20.4)
Sex
Female 86 (79.6)
Age (years) 32.5+6.9
Bachelor’s degree 79 (73.1)
Education level Master’s degree 27 (25.0)
Doctor’s degree 2 (1.9)
<5 48 (44.4)
Working experience >5, <10 29 (26.9)
at schools
(years) >10, <15 23 (21.3)
215 8 (74)
Working experience <5 68 (63.0)
at special schools >5, <10 34 (31.5)
(years) >10 6 (5.6)
Seoul 22 (20.4)
School location Gyoeng-gi 69 (63.9)
etc 17 (15.7)
Below elementary school 35 (32.5)
. Middle school 36 (33.3)
Working school status .

High school 28 (25.9)

Majoring Course 9 (8.3)

Male 4.0+1.5

Numk‘)er of students Female 1.9+14

in charge

Total 5.9+1.7

) ) Always need help from others 1.5¢14

Numl?er of stud'ents: n neeq of P roblematic Can do it alone with a little help 1.7£12

mealtime behavior intervention in one class

Little need for help from others 2.742.0

Always need help from others 1.6£14

Number O.f studer.lts who need meal Can do it alone with a little help 1.5¢12

assistance in one class

Little need for help from others 2.842.1

DValues are percentages for categorical variables and medians (range) for continuous non-normally distributed variables.
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<Table 2> Demographic characteristics of the ASD children

(n=108)

Variables N (%) or M+SDY
Male 83 (76.9)
Sex
Female 25 (23.1)
<13 42 (38.9)
Age (year)
>14 66 (61.6)
Average age (year) 14.0+£3.8
Poor 25 (23.1)
Nutritional status Moderate 54 (50.0)
Good 29 (26.9)
Always need help from others 22 (20.4)
Degree of need for self-management Can do it alone with a little help 57 (52.8)
Little need for help from others 29 (26.9)
Always need help from others 40 (37.0)
Deg@e of nee(.l fo.r P robler"n Can do it alone with a little help 53 (49.1)
mealtime behavior intervention

Little need for help from others 15 (13.9)
Always need help from others 26 (24.1)
Degree of n ced for Can do it alone with a little help 45 (41.7)

meal assistance
Little need for help from others 37 (34.3)
. Classroom or others 15 (13.9)

Place for meal service .

Cafeteria 93 (86.1)
L Use 45 (41.7)

Medication use
No use 63 (58.3)
Suppressing appetite 14 (13.0)

Effect of medication . .

on appetite Promoting appetite 15 (13.9)
No effect 16 (14.8)
Nutritional Use 10 93)
supplements use No use 98 (90.7)

DValues are percentages for categorical variables and medians (range) for continuous non-normally distributed variables.

ASD, autism spectrum disorder

(41.7%)02 7P A UeRt Rk o]de] olgol|AlA #}7]
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e rlo

Goll el Aegh Ast 455 A 14%(13.0%), 4
8- ZXSP 159 (13.9%), ‘B PIRA] Geh 169
(14.8%)0.2 SHEA) JFYA B89 749 Hj=-g 989
(90.7%), “E-&> 10 (9.3%)°= SH= ATt

2. E55tmo| A0 CHEH XA 2
EFaAte] w gAY UEE 2AL

Eggtae] Wl F2e] tish SFuArEe] F2 TSR
o thste] EA1SF A= <Table 350 YERNSATE.

EFaAFES SHIEANA AlgEe a2 tisl i @
=3P 14%(13.0%), AR T3l 589(53.7%), ‘B
olth 277(25.0%), ‘BRI 9 (83%) 22 SHI M,
U= AEE 59 WS 7Fo® 3.71%(SD=0.80)>2 %
Hrlo] MAH R R o] SRS Hel wu] F2of
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<Table 3> Satisfaction on school meals by special education teachers

(n=108)

Variables N (%) or M+SDY
Very satisfied 14 (13.0)
Satisfied 58 (53.7)
Satisfaction with school meals Moderate 27 (25.0)
Dissatisfied 9 (8.3)
Average 3.7£0.8
Taste of meal 27 (37.5)
Balanced diet (menu composition) 20 (27.8)
Reasons for satisfaction with school meals Quality of the ingredients 11 (15.3)
Food hygiene management 7 (9.7)
Distribution (method, amount) & others 7 9.7)
. . . Taste of meal 4 (44.4)
Reasons for dissatisfaction with school meals .
Menu composition and nutrition 5 (55.5)

DValues are percentages for categorical variables and medians (range) for continuous non-normally distributed variables.

(15.3%), =219 143 #2] 7H(9.7%), ‘HM( I, )
2 7R 78(9.7%) vl SHEAL. ol S48kl A
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Hlgo] =9k M Aol Aol fASEHKim 2008). Bk

A, F2ol gsl Evsshe ol A vy 78 2
P SH(55.5%), ‘FAQ] ok 47 (44.4%) =02 YEi) F
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ste] 7N E Hert A& AoE AEET.
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o2 Y5 a4 IRIPE v LSS of59 vt
FA g A5 YA B2 T AL EIs A3 o
To] Axtel zo]lE HATHLee et al. 2000; Oh et al.
2016). AAEIL Qe GdSe] FAE AFE e 12

H(28.6%), ‘A7e A F3l ATy 11%H(26.2%),
AlF5 oA 39(7.1%), HINF A2 37(7.1%), TIEF S
1394 (31%)2 SHalch.

AU olsS Yo RE S-S A EH=H
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Fof] EAJo st o] = 121::1(11 1%), kw2 WAL
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oA of k= F84E& & 5 UtK(Yoon & Choi 2012).

Vduse] ool g of= A= Fasih It 66
(61.1%)0.2 7P¢ =9k, Hh=A] D asith 33%(30.6%),
‘HFolH 98(8.3%), “HAA| BT 08(0.0%)= SHE

AL, A eSS AASAL e s S ]9l
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2016).
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<Table 4> Awareness and status of nutrition education at special schools by special education teachers

(n=108)

Variables N (%) or M+SDY
Implementation of nutrition ~ Yes 30 (27.8)
education No 78 (72.2)
Absolutely not helpful 5 (16.7)
A little helpful 8 (26.7)
Effect of education Moderate 9 (30.0)
Very helpful 8 (26.7)
Average 0.7£1.3
Nutrients by food 12 (28.6)
Healthy eating (Balanced diet) 11 (26.2)
Topics of nutrition education” Prevention of food poisoning 3.1
Obesity management 37D
etc 13 31)
Lack of awareness about dietary education by principals and teachers 9 (8.3)
Lack of personalized programs and educational materials 59 (54.6)
Difficulty in implementing Lack of instructional skills 5 (4.6)
nutrition education No allocation of time for nutrition education 18 (16.7)
Lack of administrative and financial support 5 (4.6)
Lack of understanding of disability characteristics 12 (11.1)
Unnecessary 0 (0)
Moderate 9 (83)
Needs for nutrition education Necessary 66 (61.1)
Absolutely necessary 33 (30.6)
Average 42+0.6
Understanding food and nutrition knowledge and skills 2 (1.9)
Purpose of nutrition education Purpose of disease prevention by inducing food intake 9 (8.3)
required Inducing changes in problem eating habits and mealtime behavior 75 (69.4)
Establishing proper table manner 22 (204)
Healthy eating habits 43 (39.8)
Contents of nutrition education The right table manner 39 (36.1)
required Knowledge of food and hygiene 7 (6.5)
Choosing and eating balanced foods 19 (17.6)

DValues are percentages for categorical variables and medians (range) for continuous non-normally distributed variables.

PSubjects were asked to answer multiple responses for question.
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<Table 5> ASD children’s eating habits (n=108)

Variables N (%)

Duration of <15 52 (48.1)

meals 15-30 45 (41.7)

(min) >30-40 11 (10.2)

Eat less 33 (30.6)

Amount of Eat moderate 38 (35.2)

food consumed .

at meal Eat a lot (eat until full) 23 (21.3)

Need food intake control 14 (13.0)

Intake of 12 51 (472)
snacks frequency 3-4 7(6.5)

in school Rarely intake 47 (43.5)
(per day) oy 3 (28)

Not picky 16 (14.8)

Vegetables 47 (43.5)

Fruits 26 (24.1)

Meat 21 (19.4)

. ., Fish 10 (9.3)

Picky food" .

Beans and grains, potatoes 10 (9.3)

Fatty food (Fried, Buchimke) 11 (10.2)

Dairy products (Milk, Cheese) 13 (12.0)

Instant food and processed goods 16 (14.8)

etc 9 (8.3)

DSubjects were asked to choose three responses for each question.
ASD, autism spectrum disorde

of oFge] A AaE Som APArolx A==
| whe &xo] AAl &9 dx)eh= Aol th(Leader et
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<Table 6> Factor analysis of ASD children’ mealtime behavior

Factor loading

T @anmmrity 1 2 3 4 5 6 7 8 Cronbach’s
Percention Inattention/  Tactile Mealtime Food refusal Eating Feature Motor K
P Distractibility sensitivity surroundings behavior  of autism control
Item 7 817 .833
Item 6 792 793
Item 12 690 751 .823
Item 4 .560 739
Item 1 609 435
Item 20 .858 .858
Item 23 761 .822 783
Item 16 704 730
Item 13 656 780
Item 14 627 658
713
Item 21 682 656
Item 18 648 617
Item 24 676 764
Item 26 667 753 730
Item 25 739 742
Item 28 726 .822
789
Item 27 .760 775
Item 8 553 654
Item 10 776 554
709
Item 9 723 533
Item 2 .563 .530
Item 32 743 677
Item 30 725 656 .603
Item 15 686 .598
Item 19 675 662
670
Item 22 706 622
Eigen Value 6.050 3.603 2.092 1.937 1.317 1.121 1.043 1.004
Proportional variance (%)  23.269 13.857 8.048 7.450 5.064 4310 4.011 3.862

Cumulative variance (%)  23.269 37.125 45173 52.623 57.687 61.996 66.007 69.869

KMO (Kaiser-Meyer-Olkin Measure of Sampling Adequacy)= .758
Bartlett’s Test of Sphericity Chi-square=1212.360 (df=325, sig. = .000)

DThe 29 items was designed based on previous studies (McIntosh et al. 1999; Lukens & Linscheid 2008; Karlsson et al. 2013). Item 1 (My child
finds it difficult to eat dishes where several ingredients are mixed), [tem 2 (My child is unwilling to try new foods), Iltem 3 (My child prefers that
the food is sorted on the plate), Item 4 (My child doesn’t like to have a mix of different textures in one thing), Item 5 (My child is sensitive to
special texture in food), Item 6 (My child dislikes eating foods that have a strong taste or smell), Item 7 (My child is oversensitive to certain
flavors), Item 8 (My child is reluctant to touch the food on hand), Item 9 (My child is disturbed by the sounds others make when eating), Item 10
(My child is reluctant to put a utensil in his/her mouth), Item 11 (My child finds it difficult to eat with others (e.g., relatives, friends)), Item 12
(My child secretly eats food by hiding from people around him/her), Item 13 (My child requires the glass, plate, and cutlery to be placed in a
certain way, different from standard table setting), Item 14 (My child has certain rituals around meals), Item 15 (My child tends to notice details
that others do not), Item 16 (My child eats the food on the plate in a certain order (e.g., first meat, then potatoes)), Item 17 (My child gets food
around the mouth while he/she is eating) Item 18 (My child spills a lot when he/she eats), Item 19 (My child is drooling during the meal), Item 20
(My child eats with a utensil (e.g., spoon, chopsticks)), Item 21 (My child finds it difficult to eat in a different place (e.g., café, restaurant)), Item
22 (It is important to my child that one person (the same person) prepares his/her food), Item 23 (My child finds it difficult to chew), Item 24 (My
child expels food that he/she has eaten), Item 25 (My child finds it difficult to swallow), Item 26 (My child is sensitive to the temperature of the
food), Item 27 (My child is aggressive during mealtimes), Item 28 (My child displays self-injurious behavior during mealtimes), Item 29 (My
child adapts his/her behavior to others who sit around the table (e.g., table manners, conversation))

ASD, autism spectrum disorder




Fo R, A38R1E ‘Y& HA EFE Ee AS Adry
‘o g2o] g AL AUy, ‘|28 e AS
gk, 28 He A oYt R A 52
ol S wo] E7bolu} o] g 70 i3k v o]
Kol E4o] FEA|E= ‘Tactile sensitivity’Z 533 TH

Al4810] AR 7.450%310M, 2B e 0.73022 1
ERt 37l Ao E FAdEo] k. 4 dEe] 8-S vt
Fo2 A48%1e Elo] aFsle Aol w2248 9
=, AAF F ARAIRRe] o)A HQl Y F-g g}, ‘HH
Ho]5 Meo] opd, zpalgke] whalo = 34 HA], TAE
ofof Strp = A o] zPLlRte] IFE HF3 H o]F
s oF Qe ApAITre] WA o] wisle] §F4d0] jle &
o] F=HA]= ‘Mealtime surroundings’©-Z HTH 3} T},

AlseQle] AR 5.064%00H, AHEE 0.789% 1
et Ul o R pAEo] ot AE e WS vt
Fo R, A5802 AP FAvt WAH A9 48 & Y
o A Lerh, w2 THEITE Aol v 2
zZ 9oy a7 gerthE FAE 0] 221S Askes 540l
FEBA= ‘Food refusal’® ™33 th.

A68.10] AL 4310%2H, 2 =E 0.7092
Bt 4l o2 FAdEo] ok HdE 5] W8-S vt
FoZ A6l 5 Ao F2& sty &9
54 Age Assitp, oE ARES A1 24 & A
M-S rh, ‘(B Bk ASsithE Ao
o] MFw=r} gt AFHH el 2E7|T %

u

il
il

|

2

o 9 dff 9o I

¢

A 78812 AHZRE 4.011%HRoH, A== 0.60302 L
ER} 7l oz AR k. FAAE FEo] &S B}

autism’ S 2 51T}

Agaglel A He 3.862%% M, A =e 067002 1t
Bt ol FEom Aol Sk e e WES vt
gog A gacle Hlehs Tt e A, EEE
A BaL AL ARSste] v < bR pAEe]
d sEol A Bl e 5Ho] FEIAE Motor

control’® HH At

tlo

N

3) ATl obse] AalE = 213 vl

ATl oFEe] AdE 50 ek aIxlaE vt
FOoR FHTE 308 AAE KA+ #F4S AAEA
ot 23 RESE 23 12 478, 2 2E 429, 27 3
o 19%HO R 1 A= <Table 7> Ut} 3 #A o he
AE 82l 549 xpolE #48 A} Inattention/Disability,
Mealtime surroundings, Eating behaviorE A 2|3t ZE &
QlollA FAIH SR Frefulgh AfolE B, 7t 3 54
o me} ] W¥AE Fofskilth(p<0.01, p<0.001).

F 12 QAR BE A 23] 2, 39 Bls| APE
a7t e Aew vehd b 2l s A% A9
Fol AA vehdtZ & 4 JOEZ ‘Less problematic
mealtime behavior (LPMB)Y'Z ™WWH3alAdth ©] 32
Perception, Inattention/DistractibilityS #| 2] 3+ 2E Q2l0]
g2 3 vls] wWti, 3] Tactile sensitivity, Food

rl

™

<Table 7> Cluster analysis of ASD children’ mealtime behavior through factor score (n=108)"
Cluster 1 Cluster 2 Cluster 3
(n=47) (n=42) (=19)
Factor Less problematic General feature Difficulty in F-value
mealtime behavior of autism self-directed diet
(LPMB) (GFA) (DSD)
Perception 2.8+1.04) 3.9+0.7° 2.6+0.7 26.490***
Inattention/Distractibility 2.9+1.2 2.7+1.1 3.3£1.0 1.609
Tactile sensitivity 1.5+0.6" 1.9+0.7° 2.0+0.8° 5.112%*
Mealtime surroundings 2.8+1.2 2.9+1.0 2.9+1.1 0.214
Food refusal 1.5£0.7¢ 2.1+0.8° 2.8+1.0° 20.782%**
Eating behavior 2.7£1.0 3.0£0.8 2.7+0.7 1.890
Feature of autism 1.6+0.6° 2.7+0.8° 2.6+0.6° 31.403%**
Motor control 1.6+0.8° 1.7£0.7° 3.1£0.9° 26.903%**

DAl values are Mean+SD (standard deviation)
D5-point Likert scale: 5=Highest, 1=Lowest

<. Different letters within a row represent values that are significantly different from each other at p<0.05 by Duncan’s multiple range test

**p<0.01, ***p<0.001
ASD, autism spectrum disorder
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<Table 8> Demographic characteristics of ASD children’ mealtime behavior clusters (n=108)
Cluster 1 Cluster 2 Cluster 3
(n=47) (n=42) (n=19)
Variables Less problematic ~ General feature Difficulty in x
mealtime behavior of autism self-directed diet
(LPMB) (GFA) (DSD)
Mal 35 (74.5)" 37 (88.1 11 (579
Sex e (74.3) (88.1) (579) 6.973*
Female 12 (25.5) 5 (11.9) 8 (42.1)
<13 16 (34.0 18 (42.9 8 (42.1
Ase (34.0) 42.9) @2.1) o
>14 31 (66.0) 24 (57.1) 11 (57.9)
Degree of need for Always need help from others 15 (31.9) 15 (35.7) 10 (52.6)
problematic mealtime Can do it alone with a little help 22 (46.8) 25 (59.5) 6 (31.6) 8.185
behavior intervention | jgje need for help from others 10 (21.3) 2 (4.8) 3 (15.8)

DN(%)
*p<0.05
ASD, autism spectrum disorder
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<Table 9> Eating habits of ASD children’ mealtime behavior cluster (n=108)
Cluster 1 Cluster 2 Cluster 3
(n=47) (n=42) (n=19)
Variables Less problematic ~ General feature Difficulty in X
mealtime behavior of autism self-directed diet
(LPMB) (GFA) (DSD)
Eat less 9 (19.n)Y 20 (47.6) 4 (21.1)
Amount of food Eat moderate 18 (38.3) 12 (286) 8 (2.) 12.572*%
consumed at meal Eat a lot (eat until full) 10 (21.3) 8 (19.0) 5 (26.3) '
Need food intake control 10 (21.3) 2 (4.8) 2 (10.5)
Not pi 11 234 0 (0.0 5263
Picky ot picky (23.4) (0.0) (263) 12.043%*
Picky 36 (76.6) 42(100.0) 14 (73.7)

UN(%)
*p<0.05, **p<0.01
ASD, autism spectrum disorder

<Table 10> Preference for food groups based on ASD children’ mealtime behavior clusters

Cluster 1 Cluster 2 Cluster 3
(n=47) (n=42) 0=19)
. Total
Variables (n=108) Less problematic ~ General feature Difficulty in F-value
mealtime behavior of autism self-directed diet
(LPMB) (GFA) (DSD)
Grains and starches 3.4+0.7"? 3.6£0.7%Y 3.0£0.7% 3.5+0.6° 9.008%***
Vegetables, seafood, and fruits 2.9+0.8 3.140.9° 2.5+0.8° 3.140.5° 7.302%*
Meat, fish, eggs, and beans 3.5+0.7 3.7+0.6 3.2+0.7% 3.4+0.3* 7.502%**
Milks and dairy products 3.6+0.8 3.9+0.8° 3.4+0.8° 3.6+0.7° 4371*
Korean fermented paste 3.1+0.9 3.3+0.9 3.0£1.1 2.9+0.4 2.644
Snacks 3.9+0.8 4.1+£0.8 3.8+0.9 3.8+0.7 1.586
Average 3.4+0.6 3.6£0.6° 3.1+0.6 3.4404% 7.271%%*

DAl values are Mean+SD (standard deviation)

D5-point Likert scale: 5=Highest, 1=Lowest

<. Different letters within a row represent values that are significantly different from each other at p<0.05 by Duncan’s multiple range test
*p<0.05, **p<0.01, ***p<0.001

ASD, autism spectrum disorder
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