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ABSTRACT

INTRODUCTION. The prevalence of overweight and obesity has long been a global public health problem that becomes more acute
every year. To increase the effectiveness of weight loss programs based on dietary restriction, including those used in the health resort
treatment, it is necessary to take into account individual physiological characteristics associated with restrained eating behavior.

AIM. To measure electromyographic (EMG) parameters of masticatory muscle activity in restrained eaters during an agar chewing test.
MATERIALS AND METHODS. A cross-sectional study was conducted with 129 untrained participants (83 women and 46 men, mean
age 32.4 + 8.1 years) who were categorized as non-restrained (control) and restrained eaters based on scores on the restrained scale of
the Dutch Eating Behavior Questionnaire. EMG parameters of masticatory, temporalis, and suprahyoid muscle activity were determined
in the initial, middle, and final phases of the chewing test.

RESULTS AND DISCUSSION. Restrained eaters chewed agar gels with the same frequency (1.40 vs. 1.44 sec, p = 0.305), using the same
number of chewing movements (31.9 vs. 35.0 times, p = 0.979) and duration of chewing (23.2 vs. 24.2's, p = 0.710) in comparison to
controls. The maximal and mean amplitudes of the masseter muscle signal in restrained eaters were 17 % lower than in controls, despite
the chewing cycle duration and frequency being similar. Regardless of eating behavior, the maximal and mean amplitudes of the EMG
signal of contraction in the temporalis muscle were 18-21 % and 15-17 % lower than those in the masseter muscle, respectively. The
maximal amplitude of the suprahyoid muscle’s EMG signal showed no differences across groups; however, the mean amplitude was
18 % lower in restrained eaters compared to controls. The activity of the masseter and temporalis muscles was reduced in the initial
phases of chewing, whereas the activity of the suprahyoid muscles was reduced in the final phase of bolus formation and swallowing.
CONCLUSION. Restrained eaters demonstrated reduced masticatory muscle activation in the chewing test. It is advisable to identify
restrained eating behavior and assess chewing function when prescribing calorie-restricted dietary therapy to patients in health resort
treatments. Medical rehabilitation of patients with restrained eating behavior should include the use of treatment technologies aimed
at restoring the activity of the masticatory muscles.
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AKTUBHOCTb XX€BATENbHbIX MbILLL, Yy nuy € orpaHnYmnTesIbHbIM TUNOM
nuweBoro nopeaeHud: nonepevyHoe uccnenosaHune

CmupHos B.B.", Z’ Nonos C.B.,
Benbckaa U.M., lepHoson b.D.

Xpamosa A.C., Yncrakosa E.A., 3yesa H.B.,

WHcmumym ¢usuonoeuu QedepansHo2o ucciedo8amesnbckozo yeHmpa «Komu Hay4dHell yeHmp Ypasnscko2o omoeseHus
Poccutickol akademuu Hayk», Coikmeigkap, Poccus

PE3IOME

BBEJEHMUE. PacnpocTpaHeHHOCTb M36bITOYHOrO BeCca 1 OXKMPEHWA yxKe AaBHO ABRAETCA rnobanbHoW npobnemoi obLecTBeHHOro
3[1paBOOXpPaHeHNs, KOTOpasa C KaXXAblM rofJOM CTaHOBUTCA BCe ocTpee. 1A nosbiweHnA 3PGeKTUBHOCTY NPOrpaMm Mo CHUMXKEHMIO
BECa, OCHOBAHHbIX Ha OTrPAHNYEHNM NNTAHUA, B TOM YMCIE NMPUMEHAEMbIX B CAHAaTOPHO-KYPOPTHOM JIeYeHMU, HEOOXOAUMO YUMTbIBaTb
VHAVBYAYabHble GU3MONOrMyeckme 0CO6eHHOCTU, CBA3aHHBIE C OTPAHNYUTENbHBIM NILLEBbIM MOBEAEHNEM.

LLEJTb. Vi3mepeHure napameTpoB snekTpommorpaduryeckon (SMI) akTBHOCTU XeBaTesIbHbIX MbILUL, Y JINL C OFPAHUUYUTENbHBIM NKLLe-
BbIM MOBEAEHNEM BO BPEMA arapoBOW XKeBaTeIbHOW MPoObI.

MATEPUAJIbl U METO/DbI. MNonepeuHoe nccnepaoBaHvie NpoBeAeHo C yyacTvemM 129 HenofroToBNEHHbIX NCMbITyeMbIX (83 »KeHLUMHbI
N 46 My>XUMH, CpefHUIA BO3pacT — 32,4 + 8,1 rofa), KoTopble Obln pasfeneHbl Ha rpynny HeOrpaHNYMTENBHOTO (KOHTPOJIb) 1 orpa-
HUYMTESIbHOrO TUMa C MOMOLLbIO OFPaHNYNTENBHON LWKasbl [on1aHACKOro onpocHMKa nuwesoro noseaeHus. NMapametpol DM akTrB-
HOCTU »KeBaTesIbHOW, BUCOYHON N HaAMOLbA3bIYHBIX MbiLUL, OblNvi ONPEeAesNieHbl B HaUYabHYI0, CPefiHIo 1 GrHabHYo a3y nepexesbl-
BaHWA arapoBOWi XeBaTeNlbHOW MPoobl.

PE3YJIbTATbl U OBCYXKAEHUE. Jlnua ¢ orpaHuumTesibHbIM MULLEBBIM MOBEAEHMEM >KeBanu Mpoby C OAMHAKOBOWM YacToTOW
(1,40 vs. 1,44 ', p = 0,305), KONNYECTBOM »KeBaTeNbHbIX ABMXeHMI (31,9 vs. 35,0 pa3a, p = 0,979) 1 NPOJOMKUTENBHOCTbIO XKeBaHUA
(23,2 vs. 24,2 cekyHbl, p = 0,710), uTo 1 NMLA B KOHTPONbHOW rpynne. MakcumanbHas 1 cpefHAA amnanTyabl SMI-cirHana »keBaTenb-
HOW MbILLLbl Y NIL, OFPaHNYNTENIbHOTO TUMa 6binv Ha 17 % HUXKeE, YeM B KOHTPOIbHOW FPyre, HECMOTPA Ha TO YTO MPOAOMKUTENBHOCTb
1 Y4acCToTa KeBaTesbHbIX LIMKIIOB Y HUX ObINN CXOAHbIMU. He3aBMCMO OT MULLEBOro NOBeAeHVA MakcmarnbHasa 1 CpeaHAA aMmmanTy bl
SMI-cvrHana npu CoKpaLleH BUCOYHON MbillLbl 6b1In Ha 18-21 % 1 15-17 % HUXKe, YeM B XKeBaTeIbHOW MbILLLIE, COOTBETCTBEHHO.
MakcumanbHasa amnnuTtyaa SMI-cMrHana HagnoAbA3bIYHbIX MbILLL HE MoKasana pasfinymin Mexay rpynnamu; oagHaKko CpefHAA aMnimn-
Tyaa SMI-curHana 6bina Ha 18 % HuXe Yy Ntofel OrpaHNYMTENIbHOTO THMa MO CPaBHEHNIO C KOHTPOMbHOM rpynnoii. Paboyas akTBHOCTb
eBaTeNbHON 1 BUCOYHOW MbILL, Oblla CHUXKEHA B Havase »KeBaHWA, Torga Kak akTMBHOCTb HaAMOLbA3bIYHbIX MbilL, Obina CHIKeHa
B KOHLIe >KeBaHWA, Ha 3Tarne ¢opMUPOBaHMA MULLEBOTO KOMKA U FOTaHWA.

3AKJNKOYEHME. Jlvua c orpaHMynTeNbHbIM NMULLEBbLIM NOBEAEHMEM XapPaKTePU3YIOTCA MOHVMXEHHOW aKTUBaL el »KeBaTebHbIX MblLLL|
npwv nepexxeBblBaHNN KeBaTesIbHON NPOObI.

KJTHOYEBDIE CJTOBA: orpatnuntensHoe nuiuesoe noseaeHue, XeatesibHasn npoba, 3NeKTpoM1orpadus, KeaTebHas Mbilli-
Lja, BUCOYHAA MbILLILIA, HAANOAbA3bIYHbIE MbILLL|bI
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INTRODUCTION

The prevalence of overweight and obesity has long
been a global public health problem that becomes more
acute every year [1]. Obesity/overweight is generally
associated with cardiovascular and metabolic diseases,
which in turn can cause early disability and mortality [2].
New insights into the pathophysiology of obesity have led
to the development of promising pharmacological targets
and therapeutic techniques to combat the global obesity
epidemic and associated comorbidities. However, there are
only a few licensed pharmacotherapies for treating obesity,
and their success has been low [3]. Therefore, beyond
pharmacotherapy, there is an urgent need to develop other
promising noninvasive antiobesity strategies, including
various weight management programs.

A common response to weight gain is dietary restriction,
which is the basis of most traditional weight loss programs [4].

In particular, moderate restriction of energy value to 1300-
1600 kcal/day (mainly due to fats and carbohydrates) is
indicated in the health resort treatment of alimentary obesity,
type 2 diabetes mellitus with obesity, and cardiovascular
diseases in the presence of excess weight [5]. Diet therapy
based onreducingcaloricintakeisalsoincludedinthe complex
of medical rehabilitation measures for oncogynecological
patients [6]. However, it is increasingly evident that dietary
restraint is often unsuccessful, and restrained eaters tend to
have a higher body mass index (BMI) than unrestrained eaters.
Adhering to a diet is notoriously stressful, and long-term
weight-loss maintenance is often poor. It is currently believed
that increasing the effectiveness of weight loss programs
requires considering numerous individual difference aspects
associated with restrained eating.

Mastication, as the initial stage of digestion, influences
the quality of mechanical and chemical processing of
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food [7, 8]. In addition, mastication promotes better
sensory perception of food [9] as well as enhances satiety
and satiation [10]. Individual differences in masticatory
behavior are mostly determined by physiological factors
such as age, gender, dental condition, masticatory muscle
activity, obesity status, and others [11-14]. Taking into
account individual variability in chewing, we hypothesize
that restrained eating behavior influences chewing
parameters. In particular, people with restrained eating
are suggested to experience weakened masticatory
muscle activity. Our hypothesis is based on the notion
that decreased chewing activity may contribute to
restrained eating by decreasing chewing’s anti-stressful
effect. Furthermore, poor masticatory activity may result in
decreased emotional control and impairment in cognitive
functions. It has been shown that restrained eating
behavior is characterized by an impairment in cognitive
functions [15], weakened emotional regulation [16], and
increased craving for palatable food [17]. At the same
time, it is known that cognitive function impairment [18],
negative psycho-emotional state [19], and high palatability
of consumed food [20] are associated with changes in
chewing structure. Characterization of chewing activity
in people with restrained eating behavior is necessary to
test this hypothesis and may help understand the causes
leading to increased body weight.

The aim of the study was to measure electromyographic
(EMG) parameters of masticatory muscle activity in
restrained eaters during an agar chewing test.

MATERIALS AND METHODS
Participants

The study was approved by the Local Ethics
Committee of the Institute of Physiology of Federal
Research Centre “Komi Science Centre of the Urals Branch
of the Russian Academy of Sciences” (Protocol No. 10 dated
10.03.2022). For the study, men and women aged 18 to 45
without oral cavity pathology and missing teeth were
invited. These were students and researchers. The study
involved 129 individuals (64 % female), with an average age
of 31.7 + 8.2 years and a BMI of 24.5 + 4.0 kg/m”. Before the
start of the study, each participant was familiarized with
the protocol of the study and provided written informed
consent.

Protocol of study

The testing was conducted from 11 to 14 PM in a
sensory room, taking into account the requirements of
ISO 8589:2007. Participants were asked to refrain from eating
and drinking for at least one hour before the testing. Before
testing began, they filled out a questionnaire in which they
indicated their gender, age, height, weight, and subjective
feelings of hunger and stomach fullness. The height and
weight of the participants were measured using bathroom
scale and a height meter, respectively. Subjective appetite
sensations were assessed using a 100-mm visual analog
scale with words anchored at each end, “not at all”and “very”.

For the chewing test, an agar gel with a 6 % agar
concentration was used. The preparation method and
mechanical characteristics of the chewing test were detailed
earlier [21]. Chewing tests were prepared the day before
testing and heated to room temperature before being given
to participants. Each participant was asked to chew the
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chewing test in their usual manner and swallow it. During
this time, the EMG activity of the masticatory muscles was
recorded to characterize their chewing behavior. At the
end of the testing, participants filled out the Dutch Eating
Behavior Questionnaire. The measurement of the masseter
muscle thickness was conducted on another scheduled day.

Measures
Eating behavior

Restrained eating behavior of participants was
assessed using the restrained scale of the Dutch Eating
Behavior Questionnaire (DEBQ,_) [22]. The scale consists
of 10 questions related to restrained eating, for example,
“Take into account weight when eat...” For each question,
participants had to choose one of five response options:
“never or very rarely’, “seldom’, “sometimes’, “often’,
or “always or very often” The Russian version of the
questionnaire showed a high level of internal consistency
and reliability in measuring restrained eating behavior [23].
The median score was used as the cutoff value (split-half
method) to divide participants into restrained and non-
restrained eaters. Accordingly, the group of restrained
eaters included men and women whose scores were above
2.0 and 2.6 points, respectively. The control group consisted
of those whose average score was below this value.

Chewing behavior

The surface EMG method was used to characterize
chewing behavior according to the protocol described
earlier [21]. Before the chewing test, participants were
attached with three pairs of disposable electrodes (size
11 x 34 mm, Fiab, Italy): in the center of the masseter
muscle belly, in the projection of the anterior temporalis
muscle, and on the underside of the chin in the area of
the suprahyoid muscles. Due to technical difficulties and
the presence of beards, the activity of the suprahyoid
muscles was measured only in 100 out of 129 participants.
The interelectrode distance was 20 mm. The grounding
electrode was attached to the wrist of the left hand. Before
conducting the measurement, contact resistance (< 40 kQ)
and the absence of restriction in the movement of the
masticatory muscles were checked. The measurement was
conducted using the “Neuro-MEP” device with a 4-channel
amplifier (Neurosoft, Ivanovo, Russia), and the EMG
curves were analyzed using the Neuro-MEP.NET software
(version 4.2.6.5). As a result, the following parameters
were determined: chewing time (s), number of chewing
cycles (times), chewing frequency (sec™"), chewing cycle
time (ms), maximum and mean values of amplitude (the
root mean square value of signal, pV), and the value of
the area amplitude (mV X sec). These parameters were
also calculated for the initial, middle, and final phases of
mastication, which corresponded to the first, second, and
third thirds of the total masticatory duration.

Reliability analysis included assessment of intra-rater and
test-retestreliability was performed and intraclass correlation
coefficients (ICCs) were calculated as recommended earlier
[24]. Time parameters of chewing determined by EMG had
moderate reproducibility, as the ICCs for chewing time,
chewing number, and chewing cycle time were 0.756, 0.715,
and 0.700 respectively. The mean EMG amplitude potential
of the masseter, temporalis, and suprahyoid muscles
was reproduced with ICCs of 0.900, 0.922, and 0.940. The
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moderate test-retest reliability of the EMG data was found.
The ICCs for chewing time, chewing number, and chewing
cycle time were found to be 0.735, 0.802, and 0.551. The
ICCs for the activity of masseter, temporalis, and suprahyoid
muscles were 0.728, 0.523, and 0.658 respectively.

Masseter muscle thickness

Masseter muscle thickness was determined using
an HS40 ultrasound scanner (Samsung Medison Co.
Ltd., South Korea) in B-mode, equipped with a linear
transducer operating at a frequency of 5-12 MHz. Prior
to measurement, participants were instructed to briefly
clench their teeth to maximum voluntary tension to identify
the center of the masseter muscle. Recordings were taken
at rest, when the maxilla and mandible were covered and
there was a distance of up to 2 mm between the teeth,
and during maximal volitional clenching of the teeth. The
measurement was performed by one of the researchers
(D.B.) with extensive experience in ultrasound imaging.

Data analysis

The minimum sample size was estimated using an
a priori power analysis conducted in the program G*Power 3
(version 3.1.9.2; Franz Faul, Kiel University, Germany). It was
calculated that a minimum of 128 people (64 per group) is
needed to find the average effect (Cohen’s d = 0.5) between
two different groups. These calculations were obtained
using a two-tailed t-test, 80 % statistical power, and a 5 %
significance level. Statistical analysis of the data was
conducted using the R-based Jamovi software (version 2.3;
The Jamovi project, Sydney, Australia) with a significance
level set at p < 0.05. The Shapiro — Wilk test was used to
determine the type of data distribution, the chi-square
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test was used when comparing groups by gender, and the
Mann — Whitney U-test and t-test were used to compare
groups by chewing parameters and muscle thickness,
respectively. The Friedman’s test and the Durbin post-hoc
test were used when comparing data of different phases
of mastication. The data and figures were processed in
a Microsoft Excel spreadsheet (version 2010).

RESULTS
Participant characterization

Basedonthe DEBQ,  dataobtainedfrom 129individuals,
two groups of untrained participants were formed,
with 62 and 67 individuals per group. The control and
experimental groups included individuals whose values on
the restrained scale were lower or higher than the median
value for the entire sample (for men — 2.0, for women —
2.6 points), respectively. Participants categorized as control
and restrained eaters had scores of 1.7 £ 0.5 and 3.1 £ 0.6
on the DEBQ, , respectively (Table 1). Restrained eating
was associated with higher BMI (by 7 %) compared with
control. Immediately before the study, subjective feelings
of appetite (hunger and stomach fullness) were similar
in the control and restrained eating groups. The average
scores on the external scale of the DEBQ were 2.8 + 0.7 and
3.1+£0.6 (p=0.012) in the control and experimental groups,
respectively. The average scores on the emotional scale of
the DEBQ were 1.6 £ 0.6 and 2.2 £ 0.7 (p = 0.000) in the
control and experimental groups, respectively.

All participants required 15-35 seconds and 20-
40 chewing movements to achieve a swallowable
consistency for the chewing test. The time parameters of
chewing had close values in the initial and middle phases
of the chewing, regardless of eating behavior (Fig. 1). The

Table 1. General characteristics of control and restrained eating groups (mean =+ SD)

DEBQ Appetite (mm)
Group Res Male/female  Ages (years) BMI (kg/m?)
(scores) Hunger Fullness
Control 1.7+0.5 22/40 31.7+8.3 23.7+40 47 + 25 28+ 19
ResEat 3.1+0.6 24/43 31.6+8.2 253 +3.9 44 + 30 31+17

Note: " — difference with the control group (p < 0.05), ResEat — the restrained eating group, DEBQ, . — the restrained scale of
the Dutch Eating Behavior Questionnaire, BMl — body mass index.
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Fig. 1. Chewing cycle numbers (A) and chewing time (B) in initial (I), middle (II), and final (Ill) phases of chewing in control

and restrained eating groups

Note: ResEat — the restrained eating group; means labelled with different lowercase letters (abc) indicate differences between

phases (p < 0.05).
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number of chewing cycles and chewing time was reduced
in both groups by 50-60 % in the final phase, compared
with the initial and middle phases of chewing.

The maximal and mean amplitudes of the masticatory
muscle signal in restrained eaters were 17 % lower than in
controls, despite the chewing cycle duration and frequency
being similar (Table 2). Regardless of eating behavior,
the maximal and mean amplitudes of the EMG signal of
contraction of the temporalis muscle were 18-21%and 15—
17 % lower than those of the masseter muscle, respectively.
The maximal amplitude of the suprahyoid muscle’s EMG
signal showed no differences across groups (Table 2).

An analysis of the amplitude parameters of chewing
during thethree phases of chewingrevealed thatinrestrained
eaters, the maximal amplitude of the masseter muscle signal
was reduced only in the initial phase of the chewing, while it
did not differ from the control in the middle and final phases
(Fig. 2A). The restrained eaters had a lower mean amplitude
of the masseter muscle signal in the initial and middle phases
of chewing than the control group (Fig. 2B).

Analysis of temporalis muscle activity showed that the
maximal EMG signalamplitude in theinitial phase of chewing
was 25 % lower in restrained eaters, although the mean
amplitude calculated for the entire chewing period did not
differ between groups (Fig. 3A). There were no differences
in the mean and area amplitudes of the temporalis muscle
between restrained eaters and controls (Fig. 3B and C).

Analysis of the activity during the three phases of
chewing revealed that the amplitude parameters of the
suprahyoid muscle signal in the final phase were higher
than in the initial and middle phases of chewing (Fig. 4).

At the same time, the mean signal amplitude in the final
phase of chewing in restrained eaters was 15 % lower than
in the control (Fig. 4B).

The thickness of the masseter muscle on the right
and left sides was measured using ultrasound. The mean
thickness of the right and left masseter muscles was
1.3-1.34 cm at rest regardless of eating behavior (Fig. 5).
Volitional jaw clenching increased the thickness of the
right and left muscles by 22-23 % in both the control and
restrained eating groups.

DISCUSSION

The restraint hypothesis maintains that overeating is the
result of attempting to restrict food intake in order to reduce
weight below one’s natural weight. Attempts at restraint
ultimately break down and lead to disinhibited eating [25,
26]. Numerous studies have shown that overeating among
dieters can occur in conditions of disinhibition, for example,
when they experience negative emotions or stress [16, 27].
Therefore, our first suggestion was that dieters’ restrained
eating behavior would impact their chewing rhythm due to
known changes in cognitive functioning, emotional state,
and food reactivity. However, the results obtained showed
that the chewing rhythm of restrained eaters is the same as
that of those who do not restrict their diet.

The results obtained supported the second hypothesis
that restrained eating is associated with decreased activity
of masticatory muscles during chewing. During the chewing
test, we noticed lower electrical activity of the masticatory
muscles in restrained eaters, specifically the masseter and
suprahyoid muscles. Similar observations were made by

Table 2. Temporal and amplitude electromyographic parameters during chewing in control and restrained eating groups

(mean £ SD)

Parameter Control ResEat
Chewing cycle number (times) 35.0+18.2 31.9+10.6
Chewing time (sec) 242 £12.1 23.2+838
Chewing frequency (sec™) 1.44 +0.25 1.40 +0.28
Chewing cycle time (ms) 714+ 133 747 + 166
Masseter muscle
Maximal amplitude (pnV) 1156 + 790 955 + 742"
Mean amplitude (uV) 41 +24 34 + 24"
Area amplitude (mV - sec) 1057 £ 759 857 £795
Temporalis muscle
Maximal amplitude (nV) 912 + 542 783514
Mean amplitude (uV) 34+19 29+17
Area amplitude (mV - sec) 904 + 670 734 +£518
Suprahyoid muscles
Maximal amplitude (nV) 899 +422 781 £417
Mean amplitude (uV) 40+ 15 33+15"
Area amplitude (mV - sec) 1101 £693 887 + 508

Note: " — difference with the control group (p < 0.05), for suprahyoid muscles data n =49 and 51 in the control and restrained
eating group, respectively, Reskat — the restrained eating group.
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Fig. 2. Maximal (A), mean (B), and area (C) amplitude
electromyographic signal of masseter muscle in initial (1),
middle (Il), and final (lll) phases of chewing in control and
restrained eating groups

Note: ResEat — the restrained eating group; means labelled
with different lowercase letters (abc) indicate differences
between phases (p < 0.05); means labelled with # indicate
a difference with the control group (p < 0.05).

Regalo I.H. [28] in a study of chewing in obese people and
Park S. [29] in a study of the relationship between chewing
parameters and the severity of disinhibited eating. It is
important to note that the amplitude of the EMG signal of
the masseter and temporalis muscles decreasesin restrained
eaters in the initial phase of chewing. Reduced muscular
activity at the start of chewing may result in worse grinding
of food and a decrease in the bioavailability of nutrients and
flavor compounds. As a result, the loss of food value and
taste sensations may cause a transition from self-restraint
in food intake to a time of overeating with new intensive
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Fig. 3. Maximal (A), mean (B), and area (C) amplitude
electromyographic signal of temporalis muscle in the
initial (1), middle (Il), and final (lll) phases of chewing in
control and restrained eating groups

Note: ResEat — the restrained eating group; means labelled
with different lowercase letters (abc) indicate differences
between phases (p < 0.05); means labelled with # indicate
a difference with the control group (p < 0.05).

weight gain in restrained eaters. A decrease in chewing
activity at the final stages of chewing food can affect the
physicochemical properties of the forming bolus. In turn, the
physicochemical properties of the bolus largely determine
the efficiency of its digestion in the gastrointestinal tract.

Limitations

The study had the following limitations. Firstly, median
grouping results in less pronounced differences between
clusters compared to, for example, tertile grouping
(1.4 vs. 1.9 score on the DEBQ,_, respectively). There is
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Fig. 4. Maximal (A), mean (B), and area (C) amplitude
electromyographic signal of suprahyoid muscles in the
initial (I), middle (ll), and final (lll) phases of chewing in
control and restrained eating groups

Note: ResEat — the restrained eating group; means labelled
with different lowercase letters (abc) indicate differences
between phases (p < 0.05); means labelled with # indicate
a difference with the control group (p < 0.05).
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Fig. 5. Masseter muscle thickness in control and restrained
eating groups (mean = SD)

Note: ResEat — the restrained eating group; means labelled
with * and # indicate differences with rest and the left side,
respectively (p < 0.05); no differences were found between
control and restrained eating groups (p > 0.05); n =26 in each
group.

a possibility of making a type Il error with such a method
of grouping. Second, the dependence of chewing function
and eating behavior on gender, age, and BMI imposes
significant limitations on the interpretation of data that
should be taken into account in future cohort studies. Third,
itis important to note that the homogeneous agar gel used
in chewing tests was different from natural food products
with a complex structure that directs the chewing process.

CONCLUSION

Thus, restrained eaters demonstrated reduced
masticatory muscle activation in the chewing test. The
activity of the masseter and temporalis muscles was
reduced in the initial phases of chewing, whereas the
activity of the suprahyoid muscles was reduced in the
final phase of bolus formation and swallowing. Restrained
eating behavior did not appear to influence chewing
timing. The data showed that the chewing function’s
characteristics might have a role in the risk of overeating
and individual differences in eating behavior. Decreased
masticatory muscle activity should most likely be seen as
a negative factor, since it may reduce the efficacy of oral
meal processing and, as a result, nutritional availability. It is
advisable to identify restrained eating behavior and assess
chewing function when prescribing calorie-restricted
dietary therapy to patients in health resort treatments.
Medical rehabilitation of patients with restrained eating
behavior should include the use of treatment technologies
aimed at restoring the activity of the masticatory muscles.
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