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Abstract

Obesity is a condition characterized by the excessive accumulation of fat beyond what
the body needs or can metabolize, leading to increased risks of chronic non-communicable
diseases (NCDs) such as diabetes, hypertension, heart disease and cancer. The incidence of
obesity is on the rise, particularly among individuals diagnosed with autism. At present, the
assessment of overweight and obesity is based on the weight-for-height criteria for Thai
children aged 6-19 years, categorized by gender. However, this assessment does not indicate
body composition levels, such as body fat mass (BFM), percentage of body fat (PBF), skeletal
muscle mass (SMM), fat-free mass (FFM), and visceral fat area. Therefore, this research
aimed to study body composition in children with autism. The research selected a purposive
sample and Phibun Prachasan School that accepts special children to study together with
normal children. The study found that out of 41 children with autism (aged 7-17 years),
29 were obese, and 12 were normal. The body composition values, such as BFM, PBF, and visceral
fat area, showed significant differences (p < 0.05) between the obese and non-obese groups.
The findings of this research are crucial for developing new approaches to obesity monitoring
among children with autism in Thailand. The knowledge of research is beneficial to autistic children,
teachers, parents, doctors, nurses, medical technologists and experts in developing health promotion
programs for autistic children in the future. This research is relevant with sustainable development goal

(SDGs) on strategy 3 (good health and well-being) and strategy 5 (gender equality).
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Table 1 General information of children with ASD (n = 41).

9419

Characteristics

Number (%)

Gender

Male 35 (85.4)

Female 6 (14.6)
Nutritional status

Normal (ASD-Normal or AN) 12 (29.3)

Obesity (ASD-Obesity or AO) 29 (70.7)
ASD-Obesity (AO)

Male 25 (86.2)

Female 4 (13.8)
Medication used

Risperidone 23 (566.1)

Ritalin 1(2.4)

Not being treated with medicine 17 (41.5)
Autism severity levels (assessing by parents or guardian)

Mild 16 (39.0)

Moderate 11 (26.8)

Severe 14 (34.2)
Exercise

Not exercise 18 (43.9)

1-2 days/week 11 (26.8)

3-4 days/week 12 (29.3)

> 4 days/week 0 (0.0)
Duration of exercise

< 10 minute/day 17 (41.5)

10-20 minute/day 7 (17.0)

21-30 minute/day 8 (19.5)

> 30 minute/day 9 (22.0)
Duration of using digital technology

Not using 3 (7.3)

< 1 hour/day 8 (19.5)

1-3 hour/day 18 (43.9)

4-5 hour/day 7(17.1)

> 5 hour/day 5(12.2)
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+ 27.68 kg, dauqa 15422 + 17.83 cm,
ANuEMLdUTOUNDY 86.58 + 20.47 cm, BFM
25.5 + 14.82 kg, PBF 35.81 £ 10.99%, BMI
27.09 +7.27 kg/m’, FMI 10.3 * 5.16 kg/m’,
visceral fat area 121.62 * 66.45 cm’, WHR
0.87 £ 0.09, ECW 11.73 £ 4.24 litre, ICW
18.85 £ 7.04 litre, BFM 25.5 £ 14.82 kg,
SMM 22.57 £ 9.17 kg, FFM 42.79 £ 16.81 kg,
protein 8.15 *£ 3.04 kg waz obesity degree
144.68 = 33.46 (Table 2)
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Table 2 Anthropometric data and body composition of autistic children, categorized by age group.

Mean = SD
Anthropometric data and Ages 13-17
" ASD Ages 7-12 p-value
body composition years
(n=41) years (n = 23)
(n=18)

Weight (kg) 67.15 + 27.68 51.47 = 21.59 87.2 + 21.01 < 0.001*
Height (cm) 164.22 + 17.84 142.65 + 13.45 169 + 10.11 < 0.001*
Abdominal circumference (cm)  86.58 + 20.47 76.39 + 17.28 99.61 + 16.72 < 0.001*
Body fat mass (kg) 255 + 14.82 20.05 = 13.77 32.48 + 13.39 0.006*
Percentage of body fat (%) 35.81 = 10.99 35.66 = 11.61 36.01 = 10.46 0.921
Body mass index (kg/m?) 27.09 £ 7.27 24.44 + 6.88 30.48 + 6.44 0.007*
Fat mass index (kg/m?’) 10.3 £ 5.16 9.34 + 5.26 11.51 + 4.90 0.185
Visceral fat area (cm?) 121.62 + 66.45 100.96 + 64.8  148.02 + 60.32 0.022*
Waist-to-hip ratio 0.87 + 0.09 0.83 + 0.08 0.92 + 0.08 0.001*
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Table 2 Anthropometric data and body composition of autistic children, categorized by age group.

(Cont.)
Mean = SD
Anthropometric data and Ages 13-17
. ASD Ages 7-12 p-value
body composition years
(n =41) years (n = 23)
(n =18)

Intracellular water (litre) 18.85 + 7.04 1417 £ 413 24.82 + 5.20 < 0.001*
Extracellular water (litre) 11.73 £ 4.24 8.9 + 2.58 15.33 + 3.03 < 0.001*
Skeletal muscle mass (kg) 22.57 £ 917 16.48 + 5.40 30.35 £ 6.78 < 0.001*
Fat-free mass (kg) 41.65 + 15.40 36.4 + 13.84 48.36 + 14.99 0.012
Protein (kg) 8.15 £ 3.04 6.14 = 1.79 10.71 £ 2.28 < 0.001*
Obesity degree 14468 + 33.46 141.22 + 33.07 149.11 + 34.37 0.46

Note: The p-value was a comparison between autistic children aged 7-12 years and 13-17 years.

(t-test: p < 0.05) (The body composition values were referenced by age and gender, Inbody 770 Body

Composition Analyzer, USA)

Nanamsdszdivamelnsnmanulsngiu
(ASD-Obesity: AO) #1u 29 719 (3ovas
70.7) wazliifulsnd1u (ASD-Normal: AN)
ﬁnmu 12 M (Govaz 29.3) WlanSeuiiioy
Awasveq thniin duga AnNeduIIUTia
wazA193AYITnoUVeITIMEITNIN 2 ngu
ﬁana’nLmz‘wmhﬁ'Lmﬂ@inﬁuafinﬁﬁﬂﬁwﬁm
meddnsetmiin diuge anueduseutios
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Table 3 Anthropometric data and body composition of ASD-Obesity and ASD-Normal (n = 41).

Mean = SD

Anthropometric Data and

Body Composition ASD ASD-Obesity ASD-Normal p-value

(n=41) (n = 29) (n=12)

Weight (kg) 67.15 + 27.68 76.42 + 26.26 44.77 + 16.06 < 0.001*
Height (cm) 156422 + 17.84 156.14 + 16.49 149.58 + 20.78 0.290
Abdominal circumference (cm)  86.58 + 20.47 94.56 + 18.35 67.3 £ 9.9 < 0.001*
Body fat mass (kg) 27.09 = 7.27 30.32 + 6.02 19.28 + 2.83 < 0.001*
Percentage of body fat (%) 35.81 + 10.99 4111 = 6.51 23.01 = 8.80 < 0.001*
Body mass index (kg/m?) 27.09 + 7.27 30.32 + 6.02 19.28 + 2.83 < 0.001*
Fat mass index (kg/m?) 10.3 + 5.16 12.67 + 4.03 4.56 + 2.23 < 0.001*
Visceral fat area (cm?) 121.62 + 66.45 152.19 £+ 51.90 47.75 + 28.23 < 0.001*
Waist-to-hip ratio 0.87 + 0.09 0.91 + 0.15 0.79 + 0.16 < 0.001*
Intracellular water (litre) 18.85 + 7.04 20.283 + 7.19 156.52 + 6.02 0.050
Extracellular water (litre) 11.73 £+ 4.24 12.54 + 4.28 9.77 + 3.76 0.056
Skeletal muscle mass (kg) 22.57 + 9.17 24.37 + 9.29 18.21 + 7.80 0.049*
Fat-free mass (kg) 41.65 £ 15.40  42.79 + 16.81 38.88 + 11.41 0.466
Protein (kg) 8.15 + 3.04 8.76 + 3.04 6.68 + 2.60 0.045*
Obesity degree 144.68 + 33.46 160.52 + 25.10  106.42 + 14.6 < 0.001*

Note: The p-value was a comparison between ASD-Obesity and ASD-Normal.

(The body composition values were referenced by age and gender, Inbody 770 Body Composition

Analyzer, USA)
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Fig. 1 Scatter plot of anthropometric data and body composition (weight, height, abdominal
circumference, WHR, BFM, visceral fat area, BMI, PBF, FMI) of ASD-Obesity (AO) and
ASD-Normal (AN).

Obesity Degree Intracellular water (ICW)  Extracellular water (ECW)
P <0.001 P=0.05 =
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100 e o
50
0
AO AN
Protein Skeletal Muscle Mass (SMM) Fat-free mass (FFM)
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e

304 7 .

Fig. 2 Scatter plot of body composition (obesity degree, ICW, ECW, protein, SMM and FFM) of
ASD-Obesity (AO) and ASD-Normal (AN). The p-value was derived from the independent

sample t-test
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Table 4 Anthropometric data and body composition of ASD-Obesity, categorized by age group.

Mean + SD

Anthropometric data and

body composition ASD-Obesity Ages 7-12 Ages 13-17 p-value

(n = 29) years (n = 15)  years (n = 14)

Weight (kg) 76.42 £ 26.26  59.93 + 21.43 94.08 + 18.48 < 0.001*
Height (cm) 156.14 + 16.49 145.13 + 12,51 167.93 + 11.29 < 0.001*
Abdominal circumference 94.56 + 18.3 83.89 + 16.46  106.00 + 12.55 < 0.001*
Body fat mass (BFM) 31.81 £ 12.75 25.99 + 13.24 38.04 + 8.95 0.0083*
Percentage of body fat (PBF) 4111 £ 6.54 41.69 + 7.04 40.5 = 6.17 0.6343
Body mass index (BMI) 30.32 + 5.96 27.69 = 6.14 33.14 + 4.39 0.011*
Fat mass index (FMI) 12.67 + 4.03 11.85 + 4.58 13.55 + 3.28 0.2627
Visceral fat area 162.19 + 51.86 132.21 + 556.92 173.60 + 38.34 0.0289*
Waist-to-hip ratio (WHR) 0.91 = 0.08 0.86 + 0.08 0.95 + 0.06 < 0.001*
Intracellular water (ICW) 20.23 + 7.07 15.35 + 4.05 25.46 + 5.74 < 0.001*
Extracellular water (ECW) 12.54 £ 4.24 9.63 + 2.56 15.66 + 3.38 < 0.001*
Skeletal muscle mass (SMM)  24.37 + 9.21 18.02 + 5.29 31.18 £ 7.49 < 0.001*
Fat-free mass (FFM) 42.79 + 16.81 35.99 + 14.9 50.08 + 16.11 0.021*
Protein 8.76 + 3.05 6.66 + 1.74 11.00 £ 2.51 < 0.001*
Obesity degree 160.52 + 25.07 158.13 £ 26.36  163.07 + 24.32 0.605

Note: The p-value was a comparison between. ASD-Obesity aged 7-12 years and ASD-Obesity aged

13-17 years. (p < 0.05) The body composition values were referenced by age and gender: Inbody 770

Body Composition Analyzer, USA

Nanamsdsziiudnedy mivelam
msSeuisudeldfnesnddnlsndiu (ASD-
Obesity: AO) 114U 29 18 Lﬁauﬂqmwﬁnmq
Ao injoBeuey 7-12 1 uaz@niegu 13-17
aziliiadsves il daugs Anmeniduseuiios
wazmednlszneuvesaMeuanmanurse i
NaMsIFenT thiin dugs ANNEEUTELTIR
BMI, WHR, BFM, visceral fat area, ECW, ICW,

160-68 #in 0.00000000000000 000000 00 53-1 p.6.indd 9424

SMM, protein, FFM, ECW, ICW uan#afiu
agnaitlvafaymaddn demhdanafe mesfilszney
] ° o A Yy A X 4 <
voIameTnluhdinnliBuiuganiaegin
Loz (4 X ¥ o do v
tiNTULazANgIuazgaInhissnmvualinn
NYHBINBIMUINAUDTRY AITUMIATIVAAMYN
¥ < a Aa = k4 o as
azlsagiuludnesiaandsnlsiianudifoy
a a ¥ I =
uazAIsENATIIARMNAIUATESoURAR 01y 7 U
(Table 4)

28/4/2568 BE 10:18



msAnyiesfsenevvessumeludneaiiadn ngiilsaduuas i lsas 1u:

Tm?au?um/ﬂngwwymuﬂs

a 4
P13
% e a o &
amzihminnuuazlsaruduifymma
v Vv
qmmwﬁﬁwﬁmu,a:dawanﬁ:wwiaﬁaqmmwmﬂ
- A YA ] X <
wazguania ey gavuluan
panaan’*? Tagaideiinuidnesnaantiu
Tsnghudsfevas 70.7 ulaziingudegavinaidn
. 24, v e X
@ 41 au) damhaulanndeyaniideil
AenudnudnesfidgAnmemnegenilinesiiadn
INAMANYIZIN 6 NBIdenndBInUNAMIANE
U9 Zeidan J oz %dwua"mwdaummsgﬂ
vespaidAnlumamngganIlumavaelszinm
4.2 vh® duiudeyanldnnmsidenusaiy
sTomilumaszunainenne ¥ lumsanauuas
tthsziannuynveslsaeefiannluszdvulome
muanmsnguuealszinalng
v £ % a Y ar
Yo MInTINEAMN MItkhzia
wazwansznunnlsasIunaunluinesnadin
ety fatlumAdetadldAnmesdlszneu
vpas1amelagnisitasizy ludiu ndiutile

a

1 nszanuazusnaNNluNIme Falagsssuma
¥ P ¢ X
udrnameveanyydeziiesdlszneuindiil
oglutnaminumnzanlagdradannauazery
1 [l r'd a ] = =
mneglusianasilnfszuiveniianisinigeg
dld IS a 1 l a’:a 1 a
qumuna mndissialaeglugianamidininng
A 1 a 1 gd d‘ 1 =3 1
viseganUnd vzsrdianuidssdemsiivihe
A A d' [ Y 1 I's
vapdnzgumnn g dredivesdlsznevues
1 A o g
Tl
umuﬂ (Welght) umuﬂﬁ)iaﬂiuﬂaumﬂ
Tty ndwite ﬂiuﬂﬂLLau‘m Gt mansutimTin
Wgaaenatne) axdaliiannsadadunITeIUNIe
noanldudvzdedondenslsziiuandadiuvea

Nameuazdnyazilnesudazyana

160-68 #in 0.00000000000000 000000 00 53-1 p.6.indd 9425

9425

waluiiu (body fat mass) 199
I~ s 1 a Y o s 3
zundsnuduiulidisedluzdvealuiiuia
Tarmtiauazlvinlugesnies udmnazanluiu
nnuliaziiannzlsasiu sadluilededeads
m3tialsnEesasAMzUNINGaUe 9 Muu
fwtarame (body mass index: BMI)
Vv
Wumsdszdivaniizihniinveaanelaede
dudiuge MaudiumsdszdivdSnaluinly
' A aa o P ' <
famemediadelsndiu ed1vlsimuluyana
4 o w & o ~ v X '
nesnmasmeulszduaziinnanmuiiogaua
Tuibitiuinamiinasgi erevilvien BMI gandh
Undle daiuen BMI 39ldlavaydamsiinnng
q: o a A ¥V
TvilaNurse I ULdNe 1
fwtlanaluiu (fat mass index: FMI)
I a q; Y o 1
Wumsdszdivannzihwiinluiiuvessramelag
gafudiugs Wlumsdszdiunnzlsadinlaand
Adr¥iNIany wasla¥nanzinvintiurie
TsporunINNMIazanvea WIuaIUAY
USuanunvesluiulugeanod
. & o A o ~
(visceral fat area) \Wulvifunwendiuazunsndu
aglusiorzmelugesvios (wu fu nszimnzenms
A oy e A o o a Xz A & o
vsealdian annalusiursiaiifvsianuuiden
s Y Y 9/&' =& Y o
wazazauninvealdisusanauivladaau
é’ o [ Y =< % 1
wennnillviiulugesesansaunsngudnlled
Tunaeadenlduaziduduanadegunn ame
o  as d‘ o Y a s ] L4
dagnnhliinanmluiulugesios uenanms
Y 4 4 P
Sudsgmusmmsninaruldudy dnedrandidn
-~ 1] o s 1 d‘ 1
fia mslisanmasme Liveurnasulminame
Fanunasomsazanlvivluseanodla
dasdIusouteInasouazInn  (waist
to hip ratio: WHR) Ja91nanugnidusaue?
W5AIANNELFUTIUELINA  E1N1TDH

28/4/2568 BE 10:18



9426

Usziliupnmzdivaans Faduangluduazan
vy ew A ayi a4
AIZNAMIVTNMTIIANA Heldufumnun
ludfulugesfios mnmladmilsgaiunae
' v = = ' a
rdanadan1ITdIUAIN TINANUHEIEaM AN
4
Tsnaadolitgeds wu lsawmmnu lsaanudu
Tatings waz l3avhle
ATIdeATatinualeadlsznsvvey
' oA o o o
amelunguiwenlesfvluiuiianuuandaiu
pdalitisdhfiymaadaludnesiiadnngdulsndiu
Aundulidilsndiu ldud BFM, PBF, BMI,
FMI, visceral fat areca, WHR, SMM uaz
. a a ;’5 g % o
obesity degree Ingnamildsaiilldonnasany
M3IANYIU09 Rouphael M uazAmy FIWUN
mesnlsznavvesame laun BFM uaz PBF
Hauuana1anue g1l edideynieanalu
wneafiadnngulsndiudvungduliilsadin®”
danthaulafe mesddsznevvessiamedanan
vastanaefidanngulsndiuiargindngialng
% a k% g =
nanglagdnadamunauazeny Jeyaliuansda
IS) o a a ' <
msuanlviuazannnifudndlunduian
pofiganlsasiundaau deddefe MmsdanH
MoIAYszNoUYeINIMEIZATIVIAIN 5 LUUI
VDITWMYAD UYLV WIUFIY d167 V1V LAz
Y o O ¢ : = v Yy
NFe faiumeedlsznevvesinemenasiaiala
¢ : A < o
zuananassflsznevvesamenuifeqiiu
wazdnniueadivldFaiau
é’ Y =2 1 '
uenniladnyiaAiesndsznevaues
sumelunguianesiidAnlindiu (ASD-Obesity:
AO) dautimnusneyae wneGeueny 7-12 1
uaztanioqn 13-17 1 Tasnamsidvaenndos
AumsAne1Ues Rouphael M uazamz? &9
wumesnlsznevvessiame laun BEM uasz
PBF ifianuuand1enusdisiiodfgmaedin
TunguidnisGeu vennnillunduaniegunue

160-68 #in 0.00000000000000 000000 00 53-1 p.6.indd 9426

Fasing fAanded uazaae

BFM, PBF uaz FFM #anuuana19iu
pgnldodiAyneada Jeyadindnuanada
v %
feafitlszneuveanImeNunTHNNgIuMNoY
S I U
uamsniingavuliumnguiusInmvualay
MIDBIMMNAUAZRIY BARIBE1NAT BFM
Tuaneny 13-15 1 memneegszning 10.6 £ 7.8 kg
uazwAnaNegITnIg 155 £ 7.7 kg udlu
iineenaAnlsndIuaziimdaindnganinaniialy®
2 % 4 U o v 2 QIJ
nndeyatneau JWIdelainuteyarialy
uazdoyangAnssuveaiinesiidin Tnsdumval
v T R L
Hunaseansyanauaznufededsanmaine
ISl o Y a A < % a o zd
fdumlidnesndaniulsasiulumdeline
(1) ngAnssumsuilnaemnsninuiineeiddn
A a a ;J ] I~ 1 1
inunganssumsuslnan hivinzan wndlve)
v 4
FOUMUDIWITIANIIULAZTIUTR q DATINIIN
fadeMudszandudaninervesnusamaves
o & Ay o oA ] Y2 a
fann biseumuinvsenaldl dinalidnuslna
Anuazwalillitiosas (2) weAnssumsoenmaime
TagnuinAneanaanaiuuInivesiaaiu
4’ 1 Y ==
msnaeulmvessamoeunazlomalumsidngg
Anssumamenfiatiesnnilgmmunganssu
vosfAneefidanlngnnnamslsziiiungansau
a ¥ S I~ a A ¥
msinmnlagiUnaseanuiiiinesiafineimstios
Sawaz 39.0 mmsthunanddawas 26.8 uaze1msn
% % o 1 Y a
Jovas 34.2 Mevadna lemamsiindnnanssy
I~ 1 gﬂ IS4 % a
veaAnnguiIINTieasnnifymamunganssn
X -1 A A A = v
UDNINUMTIVUNVNT AN NdANDT0 YA
43.9 nhildeanmadime wazesnmaimeiissni
Vv %4
30 WM Sewaz 78.0 AaiumITelaNVeidue
~ o Yo ¥ A v A %
tweuuzihlvfudnaseansensinnanssuln

< a a o o ' ¥ >
PNINTAANDDNNIAINIYBYINUBY 60 WNABIU

@ {lpanniAinoanadn

281391108 3 Judadlat
~ P a & T =2 Aw Yo
fanudeanmaiayuazifunduidnideclasy

1 A 1 ya =3 A
ﬂ’JﬁJ‘H’JEILTiﬁ’Iﬂ@,LLaE]Eﬂ\‘IGlﬂﬁ‘Hﬂ mMsnndunse

28/4/2568 BE 10:18



msAnyiesfsenevvessumeludneaiiadn ngiilsaduuas i lsas 1u:

Tm?au?um/ﬂngwwwmﬂs

~a 4 aa \ o q ¥ =
Nﬂﬁ]ﬂﬁﬁuﬂ’mﬂ’lﬂ‘ﬂqn]ﬁﬁ]Zﬁ’lll’]ﬁﬂ"]f)ﬂ‘ﬂﬂ,ﬂlﬂﬂ
HaX

a a A o ‘i‘ £% %
paNdANNWRNMINATULA anANNEIsASIUIA
(3) wganssumslsnalulagadna Iasing
- 4 damwa
Anvnansznuvesderazinalulagaanalurg
A0INANITTHNANUIN VTN N AVUKTN B Ly LT
1Y Facebook, Twitter, Instagram BEIGIEY
ada v A - 1 1 q; %
Ilousn wazlnsAniens vzdananeiiviin
4 a X < w1 (27) 2o X Y
nomludnuas Tug® wams3detinuh Sevas
29.3 wpatfneandanlsaduimaluladaaiia
nnnn 3 Hlusdeiu udludndimaddun

a o

A o Y a £% < a a
Harumlrnalsaoruludnosnaan

agll
a w -él Y & =2 9 s

MsIdeduanliiuninudifoy
V9IMINTINIATIZHeATE RO VYR ITIIMelY
wnesfidAnsIAUMILUsTuUMIngAnssuTIne
fadedfaars q ndanarenisiialsadiuluy
I~ a A o Z: aw K I ol
Wneafiadn AstiunamNdvanuilszlenise
WWneefiadn A3 HUnases uwnd wervia
inmatiamsunnd wazfiFerne Nanmnsah
¥ aa Z o a
Toyannmaideiiinyszgnalilumsanefamu
MInaunumsinelsadiulusnsyanauas

4 - y 4 4
anANuLdrIveINIIIAalIAUNINFoUDU q N

a g I~ a A 4 ga/ dl

arainvuluAneeiadnld wenvniiveyan
Tenamsidedludslemlugszinaineiely
lumsfamuuazifhszisanuynvelsnesiiadn
luszdvulomemumssuguuedlszinalng
¥ X au o o by
Mmegainisidedianudeanasaiuiiiviing
MIWNANNEIBU (Sustainable Development Goal:
SDGs) Tunagnsi 3 maadaviansziumsiigunns
A i a < )
navazdadsuanuusgnadimiunnaulu
NNFITeUazNagNIN 5 UITAANNEANIMATZNIN

NALAZNNLNLINVRIEAI LA AN AN NAL

160-68 #in 0.00000000000000 000000 00 53-1 p.6.indd 9427

9427

a_ a
fAnanssuilszma
A 1 4 1
voveuwszaniiigmsgamaviu laun
Y] v o a A ¢
dunases Jrurems wazazlsaGouniyad
Uszaassd nlvanuiudedunalviaiansa

muiulasamadgladGoauthisyasd

ONA1591904

1. Piché ME, Tchernof A, Després JP.
Obesity phenotypes, diabetes, and
cardiovascular diseases. Circ Res 2020;
126: 1477-500.

2. Department of Health, Ministry of Public
Health, Thailand. Annual report 2021
Department of Health 2021.

3. Yamborisut U, Mo-Suwan L. Prevalence
of childhood and adolescent obesity in
Thailand: a review. J Med Assoc Thai
2014; 97: 44-51.

4. Phulkerd S, Nakraksa P, Mo-Suwan L,

Lawrence M. Progress towards achieving
the recommendations of the Commission
on Ending Childhood Obesity: a
comprehensive review and analysis of
current policies, actions and implementation
gaps in Thailand. Nutrients 2021; 13:
1913-27.

5. Pi-Sunyer X. The medical risks of obesity.
Postgrad Med 2009; 121: 21-33.

6. ChuDT, Minh Nguyet NT, Dinh TC, et al.
An update on physical health and
economic consequences of overweight and
obesity. Diabetes Metab Syndr 2018; 12:
1095-100.

28/4/2568 BE 10:18



9428

10.

11.

12.

13.

Cherif, L, Boudabous, J Khemekhem K,
et al. Feeding problems in children with
autism spectrum disorders. J Fam Med
2018; 1: 30-9.

Obrusnikova I, Cavalier AR. Perceived
barriers and facilitators of participation in
after-school physical activity by children
with autism spectrum disorders. J Dev
Phys Disabil 2011; 23: 195-211.

Scahill L, Jeon S, Boorin SJ, et al. Weight
gain and metabolic consequences of
risperidone in young children with autism
spectrum disorder. J] Am Acad Child
Adolesc Psychiatry 2016; 55: 415-23.
Chen AY, Kim SE, Houtrow AJ, et al.
Prevalence of obesity among children with
chronic conditions. Obesity (Silver Spring)
2010; 18: 210-3.

Curtin C, Bandini LG, Perrin EC, et al.
Prevalence of overweight in children
and adolescents with attention deficit
hyperactivity disorder and autism spectrum
disorders: a chart review. BMC Pediatr
2005; 5: 41-8.

Healy S, Aigner CJ, Haegele JA.
Prevalence of overweight and obesity
among US youth with autism spectrum
disorder. Autism 2019; 23: 1046-50.
Supekar K, Iyer T, Menon V. The
influence of sex and age on prevalence
rates of comorbid conditions in autism.

Autism Res 2017; 10: 778-89.

160-68 #in 0.00000000000000 000000 00 53-1 p.6.indd 9428

14.

15.

16.

17.

18.

19.

20.

21.

Fasing fAanded uazaae

Brondino N, Fusar-Poli L, Miceli E, et al.
Prevalence of Medical Comorbidities in
Adults with Autism Spectrum Disorder.
J Gen Intern Med 2019; 34: 1992-4.
Holmes CJ, Racette SB. The utility of body
composition assessment in nutrition and
clinical practice: an overview of current
methodology. Nutrients 2021; 13: 2477-93.
Andreoli A, Garaci F, Cafarelli FP, et al.
Body composition in clinical practice. Eur
J Radiol 2016; 85: 1461-8.

American Psychiatric Association.
Diagnostic and statistical manual of
mental disorders, 4th ed. text revision.
Washington, DC: American Psychiatric
Association 2000.

American Psychiatric Association.
Diagnostic and statistical manual of mental
disorders (DSM-5) 5th ed. Washington
DC: American Psychiatric Press 2013.
Hill AP, Zuckerman KE, Fombonne E.
Obesity and autism. Pediatrics 2015; 136:
1051-61.

Healy S, Aigner CJ, Haegele JA.
Prevalence of overweight and obesity
among US youth with autism spectrum
disorder. Autism 2019; 23: 1046-50.
Sammels O, Karjalainen L, DahlgrenJ, et al.
Autism spectrum disorder and obesity
in children: a systematic review and
meta-analysis. Obes Facts 2022; 15:
305-20.

28/4/2568 BE 10:18



msAnyiesfsenevvessumeludneaiiadn ngiilsaduuas i lsas 1u:

Tm?au?um/ﬂngwwwmﬂs

22.

23.

24.

25.

Dhaliwal KK, Orsso CE, Richard C, et al.
Risk factors for unhealthy weight gain
and obesity among children with autism
spectrum disorder. Int J Mol Sci 2019;
20: 3256-85.

Zeidan J, Fombonne E, Scorah J, et al.
Global prevalence of autism: a systematic
review update. Autism Res 2022; 15:
778-90.

Rouphael M, Sacre Y, Bitar T, et al.
Body composition and anthropometric
measurements in children and adolescents
with autism spectrum disorder: a case-
control study in Lebanon. Nutrients 2024;
16: 832-47.

Vegar R, Turid LH, Arnulf L, et al.
Cohort Profile Update: The Young-HUNT
Study, Norway. International Journal of
Epidemiology 2004. [cited 2023 Oct
10]; 53(1). Available from: https://doi.
org/10.1093/ije/dyae013

160-68 #in 0.00000000000000 000000 00 53-1 p.6.indd 9429

26.

27.

9429

Shahane V, Kilyk A, Srinivasan
SM. Effects of physical activity and
exercise-based interventions in young
adults with autism spectrum disorder:
a systematic review. Autism 2024; 28:
276-300.

Robidoux H, Ellington E, Lauerer J. Screen
time: the impact of digital technology
on children and strategies in care. J
Psychosoc Nurs Ment Health Serv 2019;
57: 15-20.

28/4/2568 BE 10:18



