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Most individuals have a pre-
ferred chewing side," but de-
termining this preference in a
reliable way remains a chal-
lenge. The definition of pre-
ferred chewing side has varied,
but the side on which the food
bolus is placed and masticated
consistently or predominantly
has been one of the most com-
monly used.”” The preferred
chewing side has also been
known as the masticatory side
with stronger muscular activity
compared with the non-masti-
catory side or the side where the
jaw is positioned during the
dosure phase of the mastication
cycle.” ¥ Knowing a patient’s
preferred chewing side might be
beneficial when planning a
prosthodontic ~ rehabilitation,
where masticatory forces are an
important criterion to allocate
support from abutments on ex-

isting teeth or on a dental implant.” Several tests have been
developed to determine the preferred chewing side, both ob-
jectively observed or subjectively, in a patient-stated manner.

ABSTRACT

Statement of problem. Determining the preferred chewing side may be an important factor in
prosthetic treatment planning, especially where additional support for a removable dental prosthesis
can be provided by implants.

Purpose. The purpose of this clinical study was to investigate the validity and reproducibility of 3
different tests to determine the preferred chewing side.

Material and methods. A total of 82 partial denture wearers, with an average age of 70 years,
were enrolled in this study. The first test (CG) evaluated the left or right position of a piece of
chewing gum after spontaneous mouth opening during mastication. A second test (ASI)
videotaped 30 seconds of mastication and analyzed the distribution of masticatory cycles by
means of an asymmetry index. For the third test (VAS), participants were asked to mark their
subjective perception of their preferred chewing side on a visual analog scale representing the
right and left sides. All the tests were performed and repeated in a randomized sequence. The
reproducibility of the tests was first evaluated. The mean values of the ASI and VAS tests were
calculated, and the results were compared with the second series of the CG test. The Pearson
correlation test was used to associate ASI and VAS, and the Cohen kappa agreement was used for
the inter-reliability of CG (a=.01).

Results. The results indicated fair to almost perfect reproducibility for the 3 tests. Kappa values
were.37 (P<.01) for the CG,47 (P<.01) for the ASI and.91 (P<.01) for the VAS. Correlation
coefficients resulted in rho=.86 (P<.01) for the ASI and rho=.97 (P<.01) for the VAS. The correlation
between ASI and VAS was excellent, with rho=.85 (P<.010). CG and ASI (test kappa=.36, P<.010)
and CG and VAS (test kappa=.39, P<.010) showed fair agreement.

Conclusions. ASland VAS seem more reliable than CG to determine a patient’s preferred chewing
side and might be helpful within the context of prosthetic treatment planning, where additional
support may improve denture function. (J Prosthet Dent 2025;133:163-168)

Analyzing jaw movements using jaw tracking devices or
assessing the activity of both masseter muscles using
electromyography have been wused to determine
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Clinical Implications

Knowing the preferred chewing side of partially
edentulous patients restored with removable
partial dentures might be useful in prosthetic
treatment planning. Creating additional support
where the patient mostly and effectively masticates
could enhance masticatory efficiency, comfort, and
general satisfaction.

mastication predominance in an objective manner.
These tracking methods have used electromagnetic,
optical, or ultrasonic registration techniques. While
promising, most jaw tracking devices are complicated to
set up, expensive, and difficult to transport, which does
not facilitate data acquisition in a clinical context,
especially in older people."’ Moreover, jaw tracking
devices need to be placed on the head and in the mouth.
This artificial environment may modify the natural
mastication pattern, while other methods like electro-
magnetic measurement with electrodes may have less
influence.”"'

Straightforward methods, such as the observation of
the position of the food bolus, have also been used to
determine the preferred chewing side. Christensen et al’
asked their patients about their perceived side pre-
ference and registered the placement of the gum bolus
after established time intervals. Other studies have
based analysis on the first masticatory cycles of the
masticatory process. Kazazoglu et al” reported that food
is most difficult to masticate before its comminution, and
therefore a preference, if present, would appear in the
early cycles. They recorded the position of a piece of
chewing gum to assess an observed preferred chewing
side (OPCS) and asked their participants about the side
they preferred for mastication, determining the stated
preferred chewing side (SPCS). The correlation between
OPCS and SPCS was reported to be consistent for the
early cycles.” The direction toward which a piece of
chewing gum placed on the center of the tongue is
moved by the patient for the first masticatory cycle has
also been used for determining the preferred chewing
side.”'” A video recording of the mastication move-
ments in the frontal plane was used to examine the
mastication pattern. Initially, authors observed the side
of the mandible during the closing phase of the first
mastication cycle to define the preferred chewing side. "
More recently, the sidedness of all masticatory cycles has
been recorded to calculate an asymmetry index (Al).”

For measurement of the SPCS, Flores-Orozco et al*
tested the reliability of a visual analog scale (VAS) by
comparing it with alternative subjective evaluation
methods to determine the masticatory laterality. The
VAS has been well established for the assessment of
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pain intensity but has not yet been used to determine
the masticatory laterality.'* Despite its subjective nature,
this method seems to be able to determine the preferred
chewing side more rapidly than other methods. Another
subjective method of evaluating the preferred chewing
side uses straightforward questionnaires, which have
been reported to be as reliable as the VAS."

Even if various methods have been developed and
studied, from complex jaw tracking devices to straight-
forward questionnaires, a consensus on the most reliable
test is lacking. The aim of this project was therefore to
investigate the validity and reproducibility of 3 clinical
tests to determine the preferred chewing side in partially
edentulous individuals restored with removable partial
dentures (RPDs). The null hypothesis was that objective
methods of determining the preferred chewing side in
partially edentulous individuals would have similar re-
liability to the tested subjective methods.

MATERIAL AND METHODS

Participants were recruited from the patient pool of the
University Clinics of Dental Medicine at the University
of Geneva. Patients were contacted by letter, telephone,
or during routine dental visits. Financial compensation
was not provided for participating in the study, although
participants benefited from a free dental and prosthetic
evaluation before the study. Approval from the ethics
committee was obtained for project ID 2020-02959, and
informed consent was signed by all participants before
entering the study.

Participants included in this study were RPD wearers
with Kennedy class 1 or II partial edentulism.”” A
minimum age of 18 years and willingness to participate
in the experiment, plus signing the consent form, were
required. Exclusion criteria included other partial eden-
tulism classes, pain or discomfort during mastication,
poor neuromuscular control, or health conditions ren-
dering a series of tests difficult.

Three tests to assess the participant’s hypothetical
preferred chewing side were chosen. The tests were
performed and repeated once in a single visit. All ex-
periments were performed by the same operator (Q.O.)
in a predetermined computer-generated random se-
quence (http://www.randomizer.org) which was stored
in opaque sealed envelopes until the day of the experi-
ments.

The first test (CG) consisted of placing a piece of
chewing gum on the center of the participant’s tongue.
The position of the gum after spontaneous mouth
opening was registered at the first, third, fifth, and se-
venth masticatory cycle.” The preferred chewing side
was defined when the majority of cycles were on the
same side.
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Chewing always Absolutely Chewing always
on the LEFT side balanced on the RIGHT side

- ©) (+1)

Figure 1. Visual analog scale according to Flores-Orozco et al.”

For the second test (ASI), participants were filmed in
the frontal plane with a video camera (Smartphone
Iphone 12 ProMax; Apple) while freely masticating a
piece of gum for 30 seconds. The distribution of right
and left masticatory cycles was used to calculate an
asymmetry index (ASI) as follows: (number of right
strokes—number of left strokes)/(number of right strokes
+number of left strokes).” The determination of the
preferred chewing side was based on this ASL

The third test (VAS) was a subjective one and used a
10-cm VAS labelled “always right” (+1) and “always
left” (1) at its extremities and “no preference” (0) in the
middle (Fig. 1)." Participants were asked to mark the line
according to their personal perception of the location of
their preferred chewing side. In the present analysis,
data were categorized into right masticatory preference
or left masticatory preference, and a quantitative value
was recorded to assess the degree of side preference.

A power analysis was conducted based on a large
previous survey’ that reported that 45% of participants
had no preferred chewing side and that, when partici-
pants lose masticatory units, a decrease of 10% in the no
preferred chewing side group was reported. The analysis
showed that 82 participants, divided into 3 groups were
required to achieve a power of 0.80.

Statistical analyses were performed using a statistical
software program (IBM SPSS Statistics, v26; IBM Corp).
Mean values were calculated from the first and repeated
ASI and VAS tests, while for CG only the second test
was used for analysis to avoid introducing the category
“no preference.” Also, at the repeated test, the partici-
pant had received some training for the spontaneous
opening of the mouth. To verify the validity of the dif-
ferent tests, the Pearson correlation test was used for
ASI and VAS, and kappa agreement was used for CG.
Reproducibility was tested with either a measure of
agreement (kappa analysis; CG) or the Pearson corre-
lation test (ASI and VAS) (a=.01).

RESULTS

A total of 82 participants took part in the experiments,
29 women and 53 men, with a mean +standard devia-
tion age of 69.9 +11.5 years. Forty-six participants had
been restored with RPDs in both arches, 17 wore an
RPD in 1 arch and a complete denture on the opposing
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Figure 2. Number of participants per group. Distribution of dentures
and natural teeth: Partial dentures in both arches (P/P), partial denture
in one arch and complete denture in opposing arch (P/C or C/P), partial
denture opposed to complete natural dentition (P/D) or partial denture
opposed to partial dentition (P/PD).

arch, and 9 participants wore an RPD and were com-
pletely dentate on the opposing arch (at least until the
first molar in both quadrants). The remaining 10 parti-
cipants wore an RPD in 1 arch while being partially
edentulous in the opposing arch without tooth re-
placement (Fig. 2).

The results indicated fair to almost perfect reprodu-
cibility for the 3 tests. CG showed fair reproducibility
with a kappa of .37 (P<.010). With a kappa of .47
(P<.01), ASI was slightly more reproducible. VAS
showed an almost perfect agreement with a kappa of .91
(P<.01). The Pearson correlation test showed a positive
correlation between the repeated test rounds of both
ASI and VAS, with a linear correlation coefficient of
rho=.86 (P<.01) for ASI (Fig. 3) and rho=.97 (P<.01) for
VAS (Fig. 4).

The mean values of the ASI and VAS tests were cal-
culated and compared with the results of the second
series of CG. The mean values of ASI and VAS showed a
correlation coefficient of rho=.85 (P<.01) (Fig. 5). A fair
agreement was found between CG and ASI (kappa = .36,
P<.01), as well as CG and VAS (kappa.39, P<.01).

DISCUSSION

The 3 methods evaluated in this study have all been
reported to be adequate tools to determine the preferred
chewing side in a relatively rapid and straightforward
way, based either on objective measurements and ob-
servations or on subjective patient perceptions. A very
good correlation was revealed between ASI and VAS,
but the agreement of CG with both ASI and VAS was
only fair. As the VAS method showed higher reprodu-
cibility and was positively correlated with an observa-
tional method requiring the video camera, the null
hypothesis that objective methods to determine the
preferred chewing side in partially edentulous in-
dividuals would have similar reliability to the tested
subjective methods was rejected.
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Figure 3. Reproducibility of ASI test between two test series. Correlation coefficient (Pearson test) of rho=.86 (P<.01).
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Figure 4. Reproducibility of VAS test between two test series. Correlation coefficient (Pearson test) of rho=.97 (P<.01).
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Figure 5. Validity between ASI and VAS (mean values). Correlation coefficient (Pearson test) of rho=.85 (P<.01).
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In contrast to cumbersome methods that register jaw
movements and muscle activity,' =13 the 3 chosen tests
were straightforward to perform in a clinical context. No
sophisticated or expensive equipment was necessary,
and the patient does not have to leave the dental chair.
The present study design aimed to eliminate bias by
repeating tests and performing them in a previously
determined random order. A single operator performed
all the tests, so the procedures and the evaluations were
obtained in a similar manner. However, the results were
not verified by a second operator. Verification would
have been especially beneficial for ASI, which used a
video camera where the investigator analyzed the par-
ticipant’s jaw movements on the recording. A further
limitation was that no assessment of denture quality was
performed, as retention and stability may have influ-
enced the pattern.'® Although the recruited participants
were subjectively functioning well with their dentures
without reporting pain or discomfort, an evaluation of
prosthesis quality was not part of the inclusion criteria.
However, participants did perform all tests with the
same RPD, so a potential masticatory handicap would
have influenced all the test results in a similar way. A
statistical shortcoming was that CG, a categorical vari-
able, could not be correlated for validity with ASI and
VAS, which are continuous variables.

Different methods have been described to determine
the preferred chewing side,">*'" but to date, no best
practice has been defined. The present study demon-
strates a high level of agreement between VAS and AS], a
subjective and an objective test method. This finding was
consistent with that of a previous study." However, the
present results were obtained from a cohort of patients
with a heterogeneous distribution of the remaining nat-
ural teeth. Therefore, studies conducted on completely
dentate individuals are not easily comparable."”*'” The
dental state is expected to influence the preferred
chewing side. Specifically, when teeth are missing pre-
dominantly on one side, a person is more likely to mas-
ticate on the side where natural teeth are present.

An evaluation of only the first mastication cycle
might be sufficient to assess the preferred chewing
side”'” because food is mostly difficult to masticate
before its comminution.”” Likewise, Flores-Orozco
et al’ reported that the analysis of the first cycle was
positively correlated with other methods in the evalua-
tion of the preferred chewing side, but a generally low
reliability was found in methods that used the location
of a chewing gum bolus at standardized time intervals.
The results of the present study found that the assess-
ment of only the initial cycles might be a less reliable
method compared with a longer and continuous ob-
servation period, such as the assessment with the video
camera. However, the first cycle was not analyzed
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separately in the present study, and, as with the CG test,
the preferred chewing side was determined based on the
first, third, fifth, and seventh cycles.

The present experiments showed that the opinion of
the patient from a VAS may be adequate and sufficient to
assess the preferred chewing side in a reliable manner.
This subjective evaluation correlated very well with ASI,
using a videorecording of the entire mastication se-
quence, which can objectively verify the sidedness of the
masticatory movements.” ASI proved a reliable reference,
as the test and re-test reliability showed excellent corre-
lation and fair agreement according to the kappa analysis.

Being able to reliably determine the PCS may be
important in the planning of a partial or complete re-
movable dental prosthesis. When implant placement is
being considered, the determination of the preferred
chewing side is of particular relevance. For example,
placing an implant in the midline of the mandible has
been recommended for single implant-retained over-
dentures.'® However, mastication forces are low in the
anterior region, even more so in complete denture
wearers with difficulty incising."” If the preferred
chewing side has been determined, support could be
located closer to the center of mastication. Likewise,
distal extension RPDs could be supported by implants
when they are located on the preferred chewing side.
However, clinical studies are required to verify the rea-
soning behind such strategic implant placement in terms
of clinical outcomes and patient satisfaction.

Various factors determine the preferred chewing side
in addition to the number of functional units.
Neurological determinants, genetic factors, or an in-
dividual’s side may have an important influence on
function.””’ Future research in these areas may help
better understand the function of the orofacial system
and its relevance for restorative dentistry.

CONCLUSIONS

Based on the findings of this clinical study, the following
conclusions were drawn:

1. The VAS test used to determine the patient’s opi-
nion on their preferred chewing side was the most
reproducible method in this study, being highly
correlated with the results from the observational
test based on an asymmetry index.

2. The use of these tests therefore seems to be pre-
ferable to the observation of initial masticatory
cycles.

3. The opinion of the patient may be an adequate and
sufficient method of assessing the preferred
chewing side in a reliable manner in the partially
edentulous population.
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PATIENT CONSENT

Informed consent was obtained from all participants
involved in the study.
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