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Abstract

INTRODUCTION. Children with autism spectrum disorder (ASD) often exhibit altered oral sensory proces-
sing, atypical feeding patterns, and non-standard responses to dental stimuli, complicating endodontic care.
AIM. To profile feeding behavior, mastication, and swallowing in ASD and to identify endodontically relevant
risks: verification of odontogenic pain, effectiveness of local infiltration anesthesia, and tolerance to rubber-
dam isolation.

MATERIALS AND METHODS. Observational controlled study of 178 children aged 3-9 years (ASD n = 124,
controls n = 54). Caregiver questionnaires and clinician-rated protocols assessed meal frequency/duration,
oral sensory responses, mastication, and swallowing. Dental visits were evaluated for pain verification, infiltra-
tion-anesthesia performance, and isolation tolerance. Between-group differences were tested at a = 0.005,
significant effects were observed for all p < 0.003.

RESULTS. ASD was associated with more frequent but smaller meals, prolonged mealtimes, heightened oral
sensory reactivity, and higher rates of mastication/swallowing difficulties. In the dental setting, ASD patients
more often demonstrated hard-to-verify odontogenic pain, variable infiltration-anesthesia efficacy, and poor
tolerance to rubber-dam isolation.

CONCLUSIONS. The ASD feeding/sensory profile differs from neurotypical peers and predicts challenges
in pain verification and treatment tolerance. Routine pre-visit preparation and sensory-aware communica-
tion improve cooperation. Stepwise behavior guidance and flexible isolation strategies reduce aversive re-
sponses. When infiltration shows inconsistent effect, clinicians should reassess pain source, adapt anesthetic
technique, and allow sufficient latency/graded dosing within safety limits. Integrating caregiver-reported fee-
ding/sensory cues into chairside decisions increases anesthesia success and overall endodontic feasibility.

Keywords: autism spectrum disorder, pediatric endodontics, feeding behavior, mastication, swallowing, pain
assessment, local infiltration anesthesia
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Pe3ioMe

BBEAOEHME. Y netein ¢ paccTponctBamum aytuctudeckoro cnektpa (PAC) 4acTto oTMe4daloTcss 0COOEHHOCTH
OpafibHOM CEHCOPUKM 1N MNLLEBOIrO NOBEAEHMUS, a TakKXe aTUMMNYHbIE PeaKLMM Ha CTOMaTONIOrM4Yeckmne CTUmy-
Nbl, 4TO YCNOXHAET 3HAO0A0HTNYECKOe ie4eHne.

LIE/Ib. OxapakTepu3oBaTb NULLLEBOE MNOBeAEHMNE, XeBaHue u rnotaHne y peteir ¢ PAC n onpepenutb
KJIMHMYECKM 3Ha4YUMBble AN SHAOAOHTUM PUCKN: BEpUdUKaLMIO OQOHTOreHHoM 6051, adpEHEeKTUBHOCTb UH-
GUNBLTPaLMOHHON aHECTE3MN U NEPEHOCUMOCTb U30NALMUN.
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MATEPUANBI U METOAbI. HabniopatensHoe KoHTponupyemoe uccneposanve 178 petenr 3-9 net (PAC
n = 124; koHTponb n = 54). icnonb3oBaHbl ONPOCHUKN OJ151 poauTenen n KNMHUYeckme NPoTOKObl OLEHKN Ya-
CTOTbI/ ANNTENBHOCTU NPUEMOB MULLLW, OPafibHOM CEHCOPHON PEaKTUBHOCTU, XEBaHUA U rnoTaHus. Ha npneme
oueHmBann sepudukaumio 6onu, paboTy MHPUNLTPALIMOHHOW aHeCTe3nn 1 NepeHocumMocTb koddepaama.
MexrpynnoBbie pas3nuyng tectuposanu npu o = 0,005, 3HaummMble addekTbl oTMedeHbl npu Bcex p < 0,003.
PE3YJbTATbL. Y peteii ¢ PAC yalie Habntoganmck 6onee 4acTble, HO MeHbLUVE N0 06beMy NpMeMbl NULLN, Ya-
JIMHEHHbIE NMPUEMbI MULLM, NOBbILLEHHAS CEHCOPHAsA PEaKTUBHOCTb, HAPYLUEHUS XEeBaHNSA 1 rnoTaHms. B yc-
JIOBUSIX CTOMATOJIOMMYECKOrO NprMemMa vate GUKCMpoBanmcb TPYAHOCTM BEpUdUKaLMN O4OHTOreHHOM 605K,
BapmnabenbHas adDEeKTUBHOCTb NUHDUNLTPALMOHHON aHECTE3NUN 1 HU3Kasi MEPEHOCUMOCTb U30NALMUN.
BbIBOAbI. NMpodunb opanbHoi ceHcopukn 1 nutanma npm PAC 3HA4MMO OTAMYaeTCcsl OT HEMPOTUMNUYHOIO
1 NpeackasbiBaeT CNOXHOCTY C Bepudurkaumern 60nm n nepeHoCMMOCTbIO BMeLaTenscTB. MNpeasaputens-
Has NOArOTOBKA M CEHCOPHO-OPUMEHTUPOBAHHAA KOMMYHMKALMS MOBLILIAIOT YCAELWHOCTb Tepanun. MoaTtan-
HO€e noBeAeHYeckoe BeAeHe N afanTuUBHbIE CTPaTeErnm U30NALMN YMEHbLLAIOT aBepCuBHble peakumn. Mpn
HecTabunbHON 3P PEKTUBHOCTM MHPUILTPALIMOHHON aHecTe3nn cneayeTt nepecMaTpmBaTb UICTOYHUK 60NN,
KOPPEKTUPOBATb TEXHUKY 1 06ecneymBaTh 4OCTATOYHYIO TATEHTHOCTbL / APOOHOE BBEAEHME B Npeaenax 6e3-
OMacHOCTU. YYeT poanTeNbCKNX OAHHbIX O MUTAHUN U CEHCOPMKE NOBbLILLIAET YCNEX aHECTE3NM N OCYLLLECTBU-
MOCTb SHAOAOHTUHECKOIrO NIe4EHNS.

KnioueBble caoBa: PacCTPONCTBA ayTUCTUYECKOro CnekTpa, AeTckas 3HAO0A0HTUA, NULLLEBOE NoBeaeHue,
XeBaHue, rnotaHue, oueHka 60nu, HOUNETPaLNOHHAA aHeCcTe3ns

UHdopmauumsa o ctatbe: noctynuna — 02.11.2025; ncnpaenena — 10.12.2025; npuHarta — 18.12.2025
KoH$AUKT nHTepecoB: ABTOPLI CO0OLLa0T 06 OTCYTCTBUN KOHPNUKTA UHTEPECOB.
BnarogapHocTu: duHaHcupoBaHue 1 HAnBMAYabHble 61arofapHOCTY A5 AeKNapupPoBaHUs OTCYTCTBYIOT.

Ana uutuposauua: BagnaH O.E., AopmakuH O.U., XauatpsH J1.IN, KamuHckasa T.C., KacaHae E.B., ApesH T.E.
OCco6EeHHOCTM XeBaHUA W MULLLEEBOrO NOBEAEHUS Y AETEN C pPacCTPOMCTBaMM ayTUCTMHYECKOro cnekTpa.
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INTRODUCTION

Over recent decades, many countries have repor-
ted an increase in the registered prevalence of autism
spectrum disorders (ASD) [1-3]. This trend is attributed
to a combination of factors, including changes in diag-
nostic criteria, expansion of screening programs, im-
proved access to diagnostic services and awareness,
as well as differences in case-ascertainment metho-
dology. Verified epidemiological studies conducted
in Europe and the United States in the 1970s reported
low prevalence rates (approximately 2-5 per 10,000 for
“classical” autism) [4]. Currently, according to reviews
and international estimates, the global prevalence is
approximately 1 in 100 children, with substantial inter-
country variability. Data from the Autism and Develop-
mental Disabilities Monitoring (ADDM) Network of the
U.S. Centers for Disease Control and Prevention (CDC)
for eight-year-old children in 2022 indicate a preva-
lence of 32.2 per 1,000 (1 in 31; 3.2%), with a wide range
across regions. In the Russian Federation, comparable
population-based prevalence estimates are lacking.
Administrative data from the education system are used
as proxy indicators. According to the All-Russian Moni-
toring, the total number of students with ASD in 2022
was 45,888 [5; 6]. Several years ago, a regional preva-
lence study of ASD in the Russian Federation was ini-
tiated with the aim of identifying a verified number of
children aged 6-9 years; however, this project has not
yet been completed.

In contemporary classifications (DSM-5, ICD-11),
diagnosis is formalized through a two-domain model:
social communication/interaction and restricted/re-
petitive behaviors [7-10]. Intellectual and speech im-
pairments may co-occur with ASD but are not manda-
tory diagnostic criteria.

dHdodoHmus
————TLT

ASD occurs worldwide, irrespective of racial or eth-
nic background [2]. More than 50 million people globally
are affected by ASD [5], a lifelong condition that imposes
a substantial psychological and socioeconomic burden
on families of children and adults with ASD, as well as on
healthcare systems [6].

ASD is a distinctly multidisciplinary issue. In recent
years, considerable attention has been devoted to
maintaining optimal oral hygiene and to investigating
the composition of the oral and gut microbiota in this
pediatric cohort. Identified impairments in dental status
are largely attributable to difficulties in performing oral
hygiene procedures in this group, as repeatedly docu-
mented in the literature and confirmed by our own stu-
dies [10-14]. Clinicians and special education profes-
sionals have also increasingly focused on stereotyped
feeding behavior and on specific features of chewing
and swallowing in children with ASD [15-21].

Clinical assessment of chewing in children with ASD
aged 3-9 years relies on three complementary tools:

— observational clinical scales of orofacial function;

— objective tests of masticatory efficiency;

— questionnaires capturing parent-reported obser-
vations of meals and feeding behavior.

Among clinical scales, the Nordic Orofacial
Test-Screening (NOT-S) plays a key role in this age
group [22-30]. NOT-S is designed to identify orofacial
dysfunctions, including domains related to chewing
and mastication, and has been validated and widely
used internationally in speech-language pathology and
developmental dentistry in children under 12 years of
age (with an informed adult present) [31-34]. A sepa-
rate category comprises scales developed specifi-
cally to assess chewing [35-37]. The most elaborated
instrument is the Karaduman Chewing Performance
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Scale (KCPS; see Appendix), a hierarchical scale of
chewing function based on clinical observation of food
bolus processing. Its reliability and validity have been
demonstrated primarily in children with neuromuscular
disorders, including age ranges overlapping 3-9 years.
For younger children, the Schedule for Oral-Motor
Assessment (SOMA) is also used internationally to
evaluate oral motor function across different food tex-
tures [38-40]. However, SOMA was originally validated
mainly for the age range of 8-24 months. Use outside
this window reduces interpretability [41]. For our target
age group, SOMA may serve only as an approximate
tool in cases of pronounced developmental delay rather
than as a primary source of quantitative assessment.

Chewing in a child is not merely mechanical food
comminution but an integrative sensorimotor func-
tion involving synchronization of rhythmic mandibular
movements, masticatory muscle activity, coordina-
tion of the tongue and cheeks, salivation, and sensory
selectivity for textures and tastes. Under typical de-
velopment, chewing progresses from coarse, variab-
le early patterns to stable, efficient, and economical
functional schemes of the dentoalveolar system: bite
force increases, movement amplitudes and trajecto-
ries change, bolus fragmentation improves, and trans-
port to the oropharynx becomes more effective. These
changes are supported by electromyographic and kin-
ematic observations in preschool and early school-age
children and provide a neurophysiological basis for
safe swallowing and expansion of the dietary reper-
toire. Conversely, persistent coordination or sensory
integration impairments rapidly translate into clinical
manifestations, ranging from difficulty transitioning to
textured foods to pronounced selectivity and food re-
fusal. In children with ASD, the burden of such impair-
ments is higher than in typically developing peers: re-
duced chewing skills, delayed transition to “piece” and
“finger” foods, strong texture dependence, atypical oral
sensory reactivity, and specific behavioral patterns du-
ring meals are more frequently observed.

Analysis of validated international and domestic
scales, combined with our own clinical experience,
served as the basis for developing a questionnaire scale
tailored to assess motor function, taste preferences,
and chewing characteristics in children with ASD. The
proposed instrument enables a comprehensive evalu-
ation of these domains even in the presence of pro-
nounced difficulties with verbal and tactile contact and
high anxiety toward any manipulations in this cohort. At
the same time, it should be acknowledged that stan-
dard assessment of chewing quality using conventional
algorithms is challenging in these children due to spe-
cific food choices and external characteristics (texture,
color, smell, presentation, and “trigger” features), ne-
cessitating individualization of the diagnostic protocol.

MATERIALS AND METHODS

A prospective controlled study was conducted be-
tween 2022 and 2025 at the Department of Pediatric,
Preventive Dentistry and Orthodontics of the E.V. Borovs-
ky Institute of Dentistry, the Department of Pediatrics of

/19

the N.F. Filatov Clinical Institute of Children’s Health, and
the Sechenov Center for Motherhood and Childhood of
the Federal State Autonomous Educational Institution
of Higher Education I.M. Sechenov First Moscow State
Medical University of the Ministry of Health of the Rus-
sian Federation (Sechenov University). The study pro-
tocol was approved by the Local Ethics Committee of
I.M. Sechenov First Moscow State Medical University
(No. 21/23 dated 16 November 2023).

Inclusion criteria were a confirmed diagnosis of au-
tism spectrum disorder, age 3-9 years, and written in-
formed consent signed by parents or legal representa-
tives. Exclusion criteria included acute inflammatory
diseases and severe concomitant somatic conditions
that could interfere with participation in the study. Atotal
of 178 children aged 3-9 years were enrolled: 124 chil-
dren with autism spectrum disorders and 54 neurotypi-
cal children forming the comparison group.

All participants underwent assessment of the quali-
tative and quantitative composition of the oral and gut
microbiota by analysis of microbial markers using gas
chromatography—mass spectrometry. In addition, oral
hygiene indices, caries index (dmft + DMFT), and cha-
racteristics of chewing, swallowing, and feeding habits
were evaluated.

Statistical analysis was performed using IBM SPSS
Statistics 27 and PAST software. Normality of quan-
titative variable distributions was assessed using
the Shapiro-Wilk, Lilliefors, Anderson-Darling, and
Jarque-Bera tests. Comparative analyses were con-
ducted using Student’s t-test, the Mann-Whitney U
test, repeated-measures analysis of variance, Fisher’s
exact test, and its extended version for contingency
tables. Post hoc comparisons were performed with
Tukey and Bonferroni corrections. Differences were
considered statistically significant at p < 0.005.

RESULTS

Based on international and domestic scales, taking
into account psychoneurological characteristics and
clinical experience in observing children with ASD, an as-
sessment table of feeding habits and chewing was deve-
loped (Table 1). It includes indicators of meal frequency,
meal duration, the presence in the diet of foods requi-
ring active chewing (including raw fruits), preference for
sweets/carbohydrates, refusal of new foods, and reten-
tion of food in the oral cavity for more than 5 minutes.

According to Table 1 and Fig. 1, in the younger age
subgroup of the control group, the distribution of the
number of meals deviates significantly from uniform-
ity (exact x2 test: p = 0.0008): the proportion of children
with four meals per day exceeds that of children with
two or three meals per day, with no other significant dif-
ferences observed. As shown in Table 2, among chil-
dren with ASD, a two- or three-meal daily regimen pre-
dominated (89% of the group), compared to 29% in the
control group. In the main ASD group, the distribution by
number of meals also differed from uniformity (exact x2
test: p = 0.0004): the proportions of children with two-
and three-meal regimens were significantly higher than
those with four- and five-meal regimens.

Tom 23 N2 4/ 2025 ‘ Endodont(cs
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Table 1. Assessment of eating habits and mastication
in children aged 3-9 years: ASD group and control

group

Ta6nunua 1. OueHka NULLEBbLIX NPUBLIYEK U XEBaHUS
y oeteinn 3-9 net: rpynna ¢ PAC n rpynna cpaBHeHUs

(KOHTPOb)

Features

Characteristics

Number of meals

2/3/4/5times per day

Duration of meals

From 25 min/up to 35 min

mouth (over 5 minutes)

over 35 min

Presence of foods requiring es/no
chewing in the diet Y
Presence of processed foods es/no
(including raw fruits) in the diet Y
Preference for sweets/carbo- es/no
hydrates Y
Refusal of new foods yes/no
Duration of food retention in the

yes/no

Intergroup comparison of the younger age sub-
group confirmed statistically significant differences
(significance level 0.005): the ASD group had a higher
proportion of children eating twice a day (difference in
proportions 38 percentage points; 95% CI: 17-55) and
a lower proportion of children with a four-meal regimen
(difference in proportions 53 percentage points; 95%
Cl: 27-75).

According to Table 1 and Fig. 2, in the younger age
subgroup of the control group, the distribution of meal
duration significantly deviates from uniformity (exact
X2 test: p = 0.0008): the proportion of children with
meals lasting up to 25 minutes is higher (64%, 95%
Cl: 40-84%) compared with the ASD group (37%, 95%
Cl: 23-52%), whereas the proportion of children with
meals lasting 35-45 minutes is lower (7%, 95% CI:
1-27% versus 29%, 95% CI: 17-43%). In the ASD group,
the distribution of meal duration does not differ from
uniform (exact x2 test: p = 0.78), indicating no evidence
that children in this group more frequently have shorter
or longer meal durations; the 95% Cls for all subcatego-
ries substantially overlap.

Table 2. Meal frequency and duration in children aged 3-9 years: ASD and control groups
Tabnuua 2. Yactota n 4NNTENBHOCTbL NPUEMOB NULKM y aeteit 3-9 net: rpynnsl PAC 1 KOHTpoONs

Number of patients with 95% CI
p-value
o Control group Main group of Fisher’s exact Cramér’s V
R I test (two-tailed) / | with 95% CI
As a percentage As a percentage
Person ; Person A VS-MPR
of the group size of the group size
2 ORT 24 243855
3 29 32 51
Number 122958 b 7.2.10° 0490.64 079
of meals 4 18 16455 a1z
5 1727 007
Upto 25 18 406454 23 233752
Durati
Of“r:]aegf‘mm 25-35 8 122955 22 213550 0.020/4.7 0110.28 .46
35-45 and more 1727 18 172943
Total 28 100 63 100 - -
100
= 904
9
T 80+
2 70l
28
£a 601
>
Qo
25 9504
La
w3 401
<5 301
2 20
S 0. l
0 . . . . . —
2 3 4 5 2 3 5
Control Main
Number of meals

Fig. 1. Meal frequency in children aged 3-9 years (younger subgroup): comparison of ASD and control groups

Puc.1. HacTtoTta npuemos nuwn y geten 3—-9 net (Mnaawas noarpynna): cpaBHeHune rpynnsl ¢ PAC
M KOHTPOJIbHOM rpynnbl

dHdodoHmus
————TLT
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Thus, regarding meal duration, younger children in
the control and ASD groups differ at a significance level
of 0.05, with VS-MPR < 10; the lower bound of the 95%
Cl for Cramér’s V does not exceed 0.3. It should be not-
ed that the 95% Cls for proportions of children with the
same meal duration in the two groups largely overlap,
and the 95% Cls for the differences in corresponding
proportions include O (see Table 1).

In summary, 64% of younger children with ASD
had longer meal durations compared with neurotypi-
cal peers (in the control group, no more than 36%, with
only 7% exceeding 35 minutes). Regarding feeding be-
havior and chewing characteristics (Table 2, Fig. 3-5),
no statistically significant differences between the
control and ASD groups were found in the younger
age subgroup for the following indicators: preference
for sweets and carbohydrates, refusal of new foods,
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and ability to chew nuts. The absence of significant
intergroup differences for these parameters suggests
a pronounced preference for sweets and “simple” car-
bohydrates not only among children with ASD but also
among neurotypical children, consistent with recent
trends of increased sugar consumption in the pediat-
ric population.

At a significance level of 0.005, the subgroups dif-
fered statistically significantly on two indicators:

— presence of foods requiring active chewing (un-
processed foods): in the ASD group, the proportion was
lower than in the control group — 44% (95% CI: 33-57%)
versus 86% (95% Cl: 68-94%), p < 0.0002;

— presence of raw fruits in the diet: in the ASD group,
the proportion was lower than in the control group —
49% (95% CI: 37-61%) versus 82% (95% Cl: 64-92%),
p <0.003.

100
90+
80+
70+
60+
50+
40+
30+
20+
10

0

1% of the age subgroup population

Upto25  25-35

Control

35-45

Duration of meal, min

Upto25  25-35 35-45

Main

Fig. 2. Meal duration in children aged 3-9 years (younger subgroup): comparison of ASD and control groups
Puc. 2. InntensHOCTbL NpuemMa nuwm y geten 3-9 net (Mnagwasa noarpynnay):

cpaBHeHune rpynnsl ¢ PAC v KOHTPONBLHONM rpynnbl

© 1.00
g
[¥]
E
(]
e 0.751 -0.6
3 0.5
S A SUR G L3
O 0.50- 04 5
X 0.3 %
1Py =
o | o
3 0.2 %:
S 0.25- F0.1
Q? Ho:MNgir = 0 0.0
R .
o
Z 0.00-

(I) 1 Differ'ence

Group

Fig. 3. Preference for sweets and carbohydrates
in children aged 3-9 years (younger subgroup):
comparison of ASD and control groups

Puc. 3. lNpegnoyTeHne cnagocTen n yrneBoaos
y oetein 3-9 net (Mnaawas noarpynna):
cpaBHeHue rpynnbl ¢ PAC 1 KOHTPOAbHOWM Fpynnbl

1.00+

©
c
[0
£
8 075
5 04 3
O 0.504{ = @l 0.3 3
X T2
i 02 §
© =
§ 0254 Ho:Mg = 0 >
QO o:1 ldiff = OO
o
n
Z 0.00

f) 1 Differ'ence

Group

Fig. 4. Presence of chew-intensive foods in the diet
(younger subgroup, ages 3-9): comparison of ASD
and control groups

Puc. 4. Hannuyne B pauyoHe NpoaykToB, TPeOYoLnX

aKTUBHOrO XeBaHus (Mnagwas noarpynna, 3-9 ner):
cpaBHeHune rpynnbl ¢ PAC v KOHTPONBLHONM rpynnbl
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For the older age subgroup (5 years 7 months to
9 years), patterns in meal frequency and duration were
as follows. According to Table 4 and Fig. 6, in the control
group, the distribution of the number of meals signifi-
cantly deviated from uniformity (exact x? test: p = 0.003),
with the proportion of children eating twice a day being
lower than the other categories. In the ASD group, the
distribution also differed from uniformity (exact x? test:
p = 0.003), with the highest proportion observed for
three meals per day.

< 1.00-
e
(0]
E
(0]
e 0.75-
(0]
©
€
8 0.2
< 0.501 01 D
o [ Hellae=0] ¢ §
2 f ---------------- — o 2
% 0.25, 2
o -0.2 =
§ -0.3
O 0.00-

6 1 Differlence

Group

Fig. 5. Stereotyped eating behaviour:
refusal of novel foods (Gardner—Altman plot)

Note: In the context of a Gardner—Altman plot, the value “zero”
is critical, representing the absence of an effect or difference
between the groups being compared. Zero is positioned on the
effect size axis (typically the right-hand side of the plot), which
usually depicts the difference in means between the control and
experimental groups. The zero line (a horizontal line at value 0)
serves as a reference point representing the null hypothesis,
which states that there is no true difference between the two
groups and that any observed difference is due to random
variation. On a Gardner—Altman plot, the mean (or median)

of the control group is usually aligned with these zero lines on
the difference axis, while the mean of the experimental group
is shown as a point with a confidence interval relative to zero.
This visualization allows immediate assessment of whether the
confidence interval of the effect size overlaps zero, indicating
whether the difference is statistically meaningful.

Puc. 5. CtepeoTunuu nmuweBoro NnoBeaeHns:
rnokasaTenb 0TKka3a OT HOBOM nmwun

(rpacdpuk MpaoHepa—OnTMeHa)

MpumeyaHue: B koHTekcTe rpadumka lapaHepa-OnTmeHa,
3HaYeHne «HoJb» MMeeT peLlaloLLee 3Ha4eHne N OTHOCUTCS

K OTCYTCTBMIO apdeKTa NN pasHULbl MEXAY CPABHMBAEMbIMU
rpynnamn. Honb pacnonoxeH Ha ocu pa3dmepa adpdekTa (npasas
yacTb rpaduka), Kotopas 06bIYHO NPEacTaBAseT COO0M pasHuLy
CpeaHNX 3HAYEHNIN MEXAY KOHTPOJIbHOM N 3KCMEPUMEHTANIbHOMN
rpynnamu. Hynesas nuHus (ropuaoHTanbHas MHUs,
cooTBeTCcTByloWas 3Ha4yeHunto 0) CNyXXUT TOUYKOM oTcyeTa,
npeacTaBnsiolel Hynesyto runotesy. Hynesas runortesa
YTBEPXAAET, UTO MEXAY ABYMS rpynnamMm HeT UCTUHHON
pasHuupl, 1 Mioboe HabnogaemMoe pasnuyve SBnseTcs
cnyyanHbliM. Ha rpaduke NapaHepa-OnTmeHa cpefHee 3Ha4eHne
(M1 MmeanaHa) KOHTPOLHOM rpynnbl 06bIYHO COBMELLLAeTCS

C 9TOW HYNEeBOW NMUHUEN Ha OCY pa3HuLbl, 8 CpeaHee 3HavYeHne
3KCNEPUMEHTAJIbHOW rpynmnbl 0TOOpaXxaeTcs Kak Touka

C LOBEPUTESIbHBIM UHTEPBAJIOM OTHOCUTENBLHO 3TOrO HYNS

dHdodoHmus
————TLT

Intergroup comparison of the older subgroup re-
vealed statistically significant differences at . = 0.005:
in the ASD group, the proportion of children eating
twice a day was slightly higher (95% CI: 2-36%) and
the proportion eating four times a day was lower (95%
Cl: 0.7-55%). This reflects difficulties in the feeding
process affecting meal frequency (the lower bound of
the 95% ClI for Cramer’s V did not exceed 0.3). Specifi-
cally, four meals per day were observed in 25% of chil-
dren with ASD (95% CI: 13-40%), compared with 54%
of neurotypical peers (95% Cl: 30-77%; p < 0.005),
despite supervision by tutors in schools and parental
monitoring.

According to Table 4 and Fig. 7, in the control
group, the distribution of meal duration significantly
deviated from uniformity (exact x2 test: p = 0.009). The
predominant category was meals lasting up to 25 mi-
nutes, with its proportion significantly higher than the
other duration intervals, while the proportions for the
25-35 and 35-45-minute intervals did not differ sig-
nificantly from each other. In the ASD group, however,
the distribution of meal duration did not differ from
uniformity (exact x? test: p = 0.85), indicating no clear
dominance of shorter or longer meals; the 95% con-
fidence intervals for all subcategories substantially
overlapped, suggesting the absence of a pronounced
modal duration within the group.

Intergroup comparison of the older age sub-
group revealed statistically significant differences at
a = 0.005. In the ASD group, the proportion of chil-
dren with meals up to 25 minutes was lower than in the
control group (difference in proportions 43 pp; 95%
Cl: 13-63), whereas the proportion of children with
meal durations of 35-45 minutes was higher (diffe-
rence in proportions 30 pp; 95% CI: 10-45). Overall,
this indicates a shift in meal duration toward longer
episodes among children with ASD. Nevertheless,
the association between group membership and du-
ration structure remained weak (the lower bound
of the 95% CI for Cramer’s V did not exceed 0.3),
which should be considered in result interpretation.
Notably, most neurotypical children had meal dura-
tions <25 minutes (77%; 95% CI: 52-92%), whereas
a substantial proportion of children with ASD had
meals lasting 230 minutes: 30-35 minutes - 36%
(95% CI: 22-52%) and 35-45 minutes — 30% (95%
Cl: 17-45%). Differences across the combined
>30-minute categories were statistically significant
(p < 0.00093).

Assessment of individual feeding behavior indi-
cators in the older subgroup showed no significant
intergroup differences for “retention of food in the
mouth >5 minutes”. However, the control group dem-
onstrated a marked advantage in the ability to chew
nuts: 88% of neurotypical children (95% CI: 72-97%)
versus 49% of children with ASD (95% CI: 37-62%),
a statistically significant difference (p < 0.0006).
These data are consistent with the observed shift to-
ward longer meal durations in children with ASD and
indirectly indicate potential difficulties in chewing
hard foods.
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Table 3. Eating behaviour and mastication indicators in children aged 3-9 years (younger subgroup):
comparison of ASD and control groups

Ta6nuua 3. NokasaTenu NULLEBOro NoBeAeHNs N XeBaHUs y aetein 3—-9 net (Mnaglias noarpynna):
cpaBHeHue rpynnbl ¢ PAC 1 KOHTPONLHOM rpynnbl

Control group Main group Group comparison
(28 participants) (63 participants) P P
Two-tailed Estimate with 95% CI
Indicator Level Asa Asa Fisher’s
Person percentage Person percentage exact test | Difference in “YES” | Odds
of the total of the total roportions ratio
with 95% CI with 95% c1 | Pvalue/ | ProB ;
° ° VS-MPR | Percentage points (OR)
i i No 4 14 35 56
Pres_ence offpodsmthe dietthat 6 1432 430067 0.0002 042 s 227505
require chewing (unprocessed) Yes 24 688604 28 334457
L X No 5 81836 32 3951 63
Presence of raw fruits in the diet 0.003 113348 144.5178
Yes 23 64 82 92 31 3749 61
Preference for sweets and carbo-| No 17 426176 26 304154
0.1 32039 020.512
hydrates Yes 11 24 39 58 37 46 5970
No 11 39 21 33
Refusal of new foods 2-7% BIo% 0.64 _13626 030.822
Yes 17 4261 76 42 5467 77
i i No 22 79 34 54
Prolonged holdmg of food in the 60 /990 429%66 0.035/3.1 225, 0:0.310
mouth (over 5 minutes) Yes 6 102110 29 3244655
No 16 57 39 62
Ability to chew nuts S oo 0.82 6526 0a1.205
Yes 12 264361 24 2738 50

Table 4. Meal frequency and duration in children aged 5 years 7 months—9 years: ASD and control groups

Tabnuua 4. HYactota n AnnTesbHOCTb NPUEeMOoB N Y AeTel 5 neT 7 mecsiues—9 net: rpynna c PAC
M KOHTPOJIbHas rpynna

Number of patients with 95% CI
. Two-tailed Fisher’s s
Feature_ ) Level Control group Main group exact test p-value / C_ramel;sV
or Characteristic As apercentage As apercentage VS-MPR T oL
Person : Person ; -
of the group size of the group size
2 0 0015 13 1027136
Number of meals 3 12 234670 33 3894 69 0200.35050
4 14 15 132540
) Upto 25 20 527792 21 213450
puration ofmeals. | 2535 6 22340 22 223652 0.0003 020042057
35-45 0 0015 18 173045
Total 26 100 61 100 - -
100
§ 901
©
g_ 80
% ] 70
£ 60+
® o
°5 504
La
w3 407
<5 30;
©
g 20
5 10 l
0 r r r r
2 4 2 3 4
Control Main
Number of meals

Fig. 6. Meal frequency in children aged 5 years 7 months—9 years (older subgroup):
comparison of ASD and control groups

Puc. 6. HacTtoTa npuemoB nuwin y oeten 5 net 7 mecaues—9 net (ctapwas noarpynna):
cpaBHeHue rpynnbl ¢ PAC 1 KOHTPOAbHOWM Frpynnbl
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Additionally, a composite indicator of feeding be-
havior difficulties, based on binary markers, was an-
alyzed (see Table 5). As summarized in Fig. 8 and 9,
structural differences between children with ASD
and neurotypical peers in each age interval reached
statistical significance at o = 0.05. At the same time,
association measures indicate weak effect strength:
Cramer’s V values were low, and odds ratios suggest
a moderate increase in the likelihood of feeding be-
havior difficulties. Specifically, children with ASD had
approximately a 1.2-fold higher chance of exhibiting
feeding behavior impairments compared to controls,
highlighting intergroup differences despite the mo-
dest effect size.

Swallowing was classified as either infantile or so-
matic. The infantile type is typical for children under
2 years of age with normal development. Among most
children with ASD, tongue interposition between the

100

upper and lower dental arches was observed. When
asked to swallow saliva, tension in the orbicularis
oris, mentalis, and neck muscles was noted. During
the act of swallowing in the infantile type, the tongue
protruded between the dental arches, which can later
contribute to the development of an open bite. Due to
psychoneurological characteristics, only 36% of chil-
dren in the ASD group were able to follow instructions
adequately; for the remainder, swallowing characte-
ristics were determined through observation during
meals. Overall, the infantile type of swallowing domi-
nated in 61% of the younger subgroup and 46% of the
older subgroup.

In contrast, neurotypical children swallowed with
closed lips, the orbicularis oris remained visually re-
laxed, facial muscles were at rest, and the tongue was
positioned behind the upper incisors, at the palate, cor-
responding to the somatic type of swallowing.

90+
80-
70-
60-
50-
40-
30+
20+
10-

As a percentage
of the age subgroup population

Upto25  25-35

Control

35-45 | Upto25

Duration of meal, min

25-35
Main

35-45

Fig. 7. Meal duration in children aged 5 years 7 months-9 years (older subgroup):

comparison of ASD and control groups

Puc. 7. AnntenbHoCTb NprMeMa nuwm y geten 5 net 7 mecaues—9 net (ctapliasa nogrpynna):

cpaBHeHune rpynnbl ¢ PAC 1 KOHTPOALHOWM Fpynnbl

Table 5. Composite score and distribution of binary indicators of disordered eating in children aged 3-9 years
(younger subgroup): comparison of ASD and control groups

Ta6nuua 5. CymmapHbIii nokasaTesb U CTPYKTYpa BUHAPHbIX MHANKATOPOB HAPYLLEHM NULLEBOIO NOBEAEHUNS
y aeten 3-9 net (Mnagwas nogrpynna): cpasHeHue rpynnbl ¢ PAC 1 KOHTPOIbHOM rpynnbl

Statistical estimates with 95% CI
. Fisher’ .
A Eating Children with autism Neurotypical children isher's Cramér’s V Odds
ge p exact test . .
of children behavior -value / coefficient ratio
(disorders) As a percentage As apercentage | P of association | (OR)
Person of the group Person of the group VS-MPR
size size
No 203847 496173 172433 708695
YOUnger Present 172433 273951 149 51430 0027/46 0.24 123.8123
Total 62 100 28 100
NO 253342 425466 142129 638192
Older
Present 202837 344653 2511 81937 0029/49 0.25 123.6107
Total 61 100 26 100

dHdodoHmus
————TLT

Volume 23, no. 4/ 2025




100

90
80
70-
60
50
40
30-

As a % of the group size

20 1
10

O T T T
Thereareno Thereare Thereare no
violations_|  violations_|  violations_lI

There are
violations_lI

Fig. 8. Distribution of binary indicators of disordered
eating in children aged 3-9 years (younger subgroup):
comparison of ASD and control groups

Puc. 8. CTpykTypa BMHApHbIX UHANKATOPOB
HapyLUEHU NMWEBOro NnoBeaeHnsa y aetenn 3-9 net
(Mnagwas nogrpynna): cpaBHeHue rpynnbl ¢ PAC

M KOHTPOJIbHOW rpynnbl

DISCUSSION

In the present controlled study, it was demonstra-
ted that the profile of feeding behavior and oral motor
function in children with ASD differs statistically and
clinically from that of neurotypical peers. In the younger
subgroup, children with ASD more frequently exhibited
2-3 meals per day, with a lower proportion of four meals
per day, less frequent consumption of foods requiring
active chewing (including raw fruits), and longer meal
durations. The combination of these factors was asso-
ciated with risks of difficulties in verifying odontogenic
pain, variable efficacy of infiltration anesthesia, and low
tolerance of operative field isolation.

These differences are interpreted in the context of
sensory processing and orofacial motor patterns cha-
racteristic of ASD. Prolonged meal duration (>35 mi-
nutes) and a diet limited to foods not requiring signifi-
cant masticatory effort likely result in reduced training
of masticatory muscles and atypical swallowing pat-
terns, as observed clinically. This aligns with the ob-
served dominance of the infantile swallowing pattern in
a significant proportion of participants, especially in the
younger subgroup, who demonstrated difficulty follo-
wing instructions.

In older children, intergroup differences for individu-
al measures were less pronounced; however, the nearly
twofold advantage of the control group in the ability to
chew solid foods highlights potentially lower predic-
tability of behavioral management and procedure dura-
tion in the ASD cohort.

From an endodontic perspective, these findings
have several practical implications. First, there is an
increased likelihood of false-positive or false-negative

/25
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Fig. 9. Distribution of binary indicators of disordered
eating in children aged 5 years 7 months-9 years
(older subgroup): comparison of ASD

and control groups

Puc. 9. CtpykTypa GUHAPHbLIX UHANKATOPOB
HapyLLIEeHU NMLWEBOro NnoBeaeHnsa y getein 5 net
7 mecsaues-9 net (cTapwag nogrpynna):
cpaBHeHune rpynnsl ¢ PAC v KOHTPONBLHOM rpynnbl

interpretation of pain complaints due to sensory and
behavioral characteristics, as well as prolonged fee-
ding rituals. This necessitates standardized pre-vis-
it screening (feeding/oral function questionnaire)
and expanded clinical testing (including objective
cold/electro tests and repeated assessments ac-
counting for communication limitations). Second, the
observed variability in infiltration anesthesia efficacy
supports the use of anesthetic buffering and alternative
techniques (intraligamentary/intraosseous) when pre-
dictors of failure are present, as well as earlier planning
of nerve block approaches for molar procedures. Third,
low tolerance of isolation necessitates gradual intro-
duction of the rubber dam (desensitization, practice
with clamp-mannequin, use of soft clamps/frames)
and shortened continuous working intervals through
micro-breaks.

Additionally, the overall score of feeding behavior
impairments in children with ASD was higher (odds ratio
~1.2), with a weak association by V-Cramer, indicating
phenotypic heterogeneity and the need for personalized
routing before invasive procedures (including prelimi-
nary “trial” visits, selection of a sensory-adapted clini-
cal environment, and individualized anesthesia plans).
These measures should be combined with structured
behavioral management protocols and preparation of
parents/caregivers as co-therapists during the visit.

Overall, our findings support the necessity of adap-
ting standard endodontic protocols for children with
ASD, from pain assessment and anesthesia planning to
selection of isolation methods and behavioral support
formats, based on preliminary screening and individua-
lized treatment strategies.
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CONCLUSION

1. Children with autism spectrum disorders exhibit
a feeding behavior and oral motor profile that differs
from that of the control group: longer meal durations,
a narrower diet, and less frequent consumption of foods
requiring active chewing.

2. The differences are most pronounced in the
younger subgroup. In the older subgroup, a deficitin the
ability to chew solid foods persists.

3. Sensory processing and motor features in chil-
dren with ASD are associated with variable efficacy of
infiltration anesthesia and reduced tolerance of opera-
tive field isolation.
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