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ABSTRACT

Purpose: proper chewing and swallowing functions have great importance in general health, since it potentially
affects food’s digestion and the subject’s nutritional status. The aim was to assess the validity and reliability of
the self-applied Quality of Masticatory Function Questionnaire (QMFQ) in a convenience (non-referred) sample
of Brazilian adolescents divided into three groups: control (n=57), dental caries (n=51) and malocclusion (n=54).
Methods: caries and malocclusion were evaluated using DMF-S index (number of decayed, missing and filled
primary and permanent surfaces) and Index of Orthodontic Treatment Need, respectively. The QMFQ comprises
26 items regarding frequency and intensity of chewing problems with five domains: Food-Mastication, Habits,
Meat, Fruits and Vegetables. Data were submitted to descriptive statistics, Kolmogorov-Smirnov and Chi-square
tests. Psychometric evaluation included measures of reliability (internal consistency - Cronbach’s alpha and
matrix of correlation) and discriminant validity (Kruskal-Wallis/Dunn post-test). Results: the instrument showed
satisfactory internal consistency, with significant positive correlations between the domains scores except
between Habits and Vegetables. Total scale Cronbach’s alpha coefficient was 0.87 and the coefficient did not
increase significantly with the removal of each domain. Significant differences were found between controls
and caries group in Food-Mastication, Meat and Fruits scores. Caries group also showed higher median values
in Food-Mastication and Fruits than the malocclusion group. Conclusion: the Quality of Masticatory Function
Questionnaire showed acceptable properties regarding internal consistency, reliability, and discriminant validity
in evaluating the impact of caries on the perception of the masticatory function quality of Brazilian adolescents.

INTRODUCTION

The health status of the teeth, tongue, cheeks, lips, muscles and saliva are essential to
properly perform important oral functions such as talking, laughing, smiling, yawning,
swallowing and chewing". Proper chewing and swallowing functions have great importance
since they affect food’s digestion and have potential influence on the subject’s nutritional
status® and on individual’s quality of life®. In this context, when evaluating masticatory
efficiency, maximum values are obtained by individuals with complete healthy dentition,
while lower values are obtained by patients with teeth losses™.

Food fragmentation depends on the number of teeth present, number of occlusal
units, and tooth surface area. This explains the fact that subjects with teeth compromised
by periodontal diseases and/or dental caries swallow large particles or spend more time
chewing®?. According to previous studies, subjects with malocclusions may have fewer
occlusal contacts or smaller contact areas, thus showing poor masticatory performance®.
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Masticatory function can be subjectively evaluated, by means
of questionnaires or visual analogic scales, or objectively, by
myofunctional evaluations®, masticatory performance®>® and/or
efficiency measures, which verify the subject’s ability to reduce
food to small particles. Chewing ability is the subjective assessment
of an individual’s masticatory function. Previous studies failed
to reveal a significant relationship between masticatory ability
and performance/efficiency, probably because the subjective
evaluation can capture the impact of oral health on daily lives
of these subjects'?. Also, the subjective assessment may include
other aspects of masticatory function, such as the ability to adapt
to daily activities and the psychological factors, which may not
be obtained by objective measuresV. To our knowledge, there
are very few instruments aiming to evaluate chewing ability,
and no specific validated instrument was found in the literature.

A measuring instrument should be valid, reliable, and also
present important features as: must not be too long, be easily
understood and must be sensitive to changes in the attribute that
it is supposed to measure. Adapting pre-existing instruments is
preferable over developing a new one because creating a new
test can be costly and time-consuming; moreover, the use of
the same instrument provides a common measurement for the
investigation within different cultural contexts, countries and
populations'V. After translation and cross-cultural adaptation, the
instrument must be tested for its psychometric properties since
the linguistic and cultural context in which a measure is used
may influence its validity"?. When an instrument is submitted to
a validation procedure, the purpose of the instrument is actually
being validated!®. The reliability should also be ensured, in
terms of internal consistency among the items and domains,
as well as the reproducibility.

When measuring the chewing ability regarding diet, it is
important to understand of how people prepare and choose their
foods. Thus, the present study aimed to evaluate the validity and
reliability of the Quality of Masticatory Function Questionnaire
applied in Brazilian adolescents with different oral health status.

METHODS

The Portuguese version of the Quality of Masticatory
Function Questionnaire (QMFQ) was developed previously, after
translation and cross-cultural adaptation of the Questionnaire
D Alimentation'; this instrument was originally developed
for French speaking adults who wore partial/complete dentures
living in Montreal (Quebec) and the English version has already
been presented’?. It is important to point out that the authors
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of the Questionnaire D’Alimentation were contacted prior the
validation process.

This study was approved by the Research Ethics Committee
of the Piracicaba Dental School, University of Campinas,
protocol number 108/2012. The Informed Consent was signed
by the patient’s responsible.

Sample

A convenience sample was selected among adolescents from
public schools of Piracicaba, SP (Brazil); about 500 subjects aged
11-14 years were evaluated for inclusion/exclusion criteria and,
from those, 162 were selected and divided into three groups:
control group (n = 57), caries group (n=51) and malocclusion
group (n = 54) (Table 1).

Sample size was calculated according to previous studies
found in the literature; impact of dental caries on children’s
self-perception of mastication was evaluated in 695 Brazilian
schoolchildren (aged 12 years)!'®. Taking into account
X2=28.870, 80% power and an alpha level 0f 0.05, we determined
the need of 89 subjects with and without caries experience to
perform the evaluations.

Sample size calculation for malocclusion group was based
in a previous study!'” which also used the instrument OHIP-14
in the evaluation of young adults with and without orthodontic
treatment needs; the specific item “Found it uncomfortable to
cat food” was associated to subjects with orthodontic treatment
needs (X2 =9.114 and p = . 0105). Considering 8§0% power
and alpha=0.05, a total of 106 adolescents would be needed to
compare individuals with and without orthodontic treatment
needs.

The inclusion criterion was full permanent dentition (with
the exception of third molars). The exclusion criteria evaluated
during the interview were systemic disturbance which could
compromise the masticatory system, neurological disorders,
cerebral palsy, and chronic diseases (diabetes, hypertension),
among others; presence of parafunctional habits (sucking
habits, nail biting, bruxism); tooth or temporomandibular joints
pain; use of medicines which interfere in the central nervous
system (anxiolytics, antidepressants, anticonvulsants), i.e.,
central nervous system depressants; inappropriate behavior
and/or refusal.

In the interview, another simple evaluation concerning
masticatory function and satisfaction was also conducted for
further comparison with the Quality of Masticatory Function
Questionnaire scores, using four questions with qualitative
answers (yes/no):

Table 1. Sample characteristics according to age, gender, caries experience and orthodontic treatment needs

Age DMFS/dmf-s IOTN

Group n Gender Mean Mean Mean

(SD) (SD) (SD)
Control 57 309 274 12.1 (0.8) 0.0 (0.0) 1.0(1.0)
Caries 51 339 184 12.0(0.8) 4.8 (2.1) 1.7 (0.5)
Malocclusion 54 290 257 12.0 (0.8) 0.0 (0.0) 42 (0.4)

DMFS/dmf-s, number of decayed, lost and filled primary or permanent surfaces; IOTN, Index of Orthodontic Treatment Need
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1. Was your choice of food limited because of your teeth?
Do you have chewing difficulty because of your teeth?

Do you drink water to help chew?

Dl

Do you have chewing difficulty on the right or left side?

Clinical oral and dental examinations

The clinical oral and dental examinations were performed at
schools, using a mirror with an artificial LED light and probe,
following biofilm control. Caries experience was evaluated by
determining the number of decayed, missing and filled primary
and permanent surfaces (DMFS and dmf-s, respectively).
Molars and premolars were considered having 5 surfaces,
front teeth 4 surfaces. The intraexaminer reproducibility was
previously evaluated (Kappa coefficient = 0.83; n=16).

Occlusal evaluation was performed using the Index of
Orthodontic Treatment Needs (IOTN) — Dental Health Component
(DHC), which is based on the contribution of various occlusal
characteristics to the orthodontic treatment needs. The DHC
measurements were obtained using a probe, and individuals
were classified on a scale of five degrees in ascending order of
orthodontic treatment needs: no need for treatment, little need,
moderate need/borderline, great need and very great need®.
The three study groups were then consisted of subjects presenting
the following characteristics:

- Control group: DMFS=0 and IOTN=1;
- Caries group: DMFS > 3 and IOTN=1 or 2;
- Malocclusion group: DMFS=0 and IOTN=4 or 5.

Quality of masticatory function questionnaire (QMFQ)

This self-applied questionnaire consists of 26 questions
specifically related to the frequency of and difficulty on
chewing different types of foods during the two weeks before
the evaluation. The translation and cross-cultural adaptation of
the original instrument (Questionnaire D Alimentation) were
performed previously by Hilasaca-Mamani et al.1¥ following
the guidelines proposed by Guillemin et al.'". The English
version was also previously showed', although it has not
been validated.

The domains Food-Mastication, Habits, Meats, Fruits and
Vegetables have 5 Likert-response options ranging from “always”
to “never” or “a lot” to “no difficulty”. In addition, the domains
Meats, Fruits and Vegetables also present an alternative to be
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checked (not applicable — N/A) if the subject does not usually
eat these foods. A high score indicates more negative impacts
on quality of masticatory function.

Statistical analysis

Data were statistically evaluated using the BioEstat 5.3
(Mamirauad, Belém, PA, Brazil), SPSS 18.0 (SPSS Inc., Chicago,
EUA), and SigmaPlot 11.0 (Systat Software Inc., San Jose,
California, USA) statistical software packages considering
o = 0.05. The descriptive statistics consisted of means,
standard deviation, median, percentages and Chi-square test.
The Kolmogorov-Smirnov test of normality was used to verify
distribution of the variables; for those that presented deviation
from normal distribution, non-parametric tests or logarithmic
transformation were used.

The scores were summed for each domain considering the
response options. Missing-data imputation was performed when
responses were left blank or the alternative response (N/A, not
applicable) was checked, using the average of the domain’s
scores obtained for each subject).

Psychometric evaluation included measures of reliability
(internal consistency) and discriminant validity. Internal
consistency was assessed by means of a correlation matrix
between the domains and Cronbach’s Alpha coefficient for
total scale and with the removal of each domain, in order to
verify the instrument’s homogeneity. Ceiling and floor effects
were also determined.

The discriminant validity was tested using Kruskal-Wallis test
and Dunn’s post-test, allowing discrimination between groups
with different characteristics, i.e., controls, caries experience,
and malocclusion. Also, the Spearman correlation test was used
to determine the correlation between the scores of IOTN and
the scores obtained in each domain of QMFQ.

Chi-square test was used to determine the proportion of
individuals who reported chewing difficulty in each group
evaluated by means of four simple qualitative questions.

RESULTS

Table 1 shows the characteristics of the sample in accordance
to age, gender, caries experience and orthodontic treatment
needs. The proportion of girls and boys among groups did not
vary significantly (p = .384).

QMFQ showed satisfactory internal consistency, since there
was a significant positive correlation between the scores of the
five domains (p = .0001; Spearman correlation test), except
between the domains Habits and Vegetables (Table 2). Of the

Table 2. Quality of Masticatory Function Questionnaire — internal consistency: correlation matrix between the domains

r (p-value) Food-mastication Habits Meat Fruits Vegetables
Food-mastication - 0.35 (0.0001) 0.55 (0.0001) 0.57 (0.0001) 0.39 (0.0001)
Habits - - 0.49 (0.0001) 0.36 (0.0001) 0.10 (0.1870)
Meat - - - 0.51 (0.0001) 0.32 (0.0001)
Fruits - - - - 0.44 (0.0001)
Vegetables - - - - -

r: Spearman correlation coefficient
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162 subjects included, missing values occurred in only 9 (nine)
questionnaires.

When considering the entire sample, the QMFQ domains
showed floor effect (index above 10%), although ceiling effect
was not observed in any domain (Table 3). The Cronbach’s alpha
of the total scale was 0.87; Cronbach’s alpha with the removal of
each domain separately did not increase significantly (0.81-0.88).

Table 4 shows the results of the discriminant validity. There was
a statistically significant difference between the scores of the
control group and caries group in domains Food-Mastication,
Meat and Fruits; caries group showed higher median. Caries
group also showed higher median values than the malocclusion
group in domains Food-Mastication (6.0 vs 2.0; p < 0.05) and
Fruits (4.0 vs 2.5; p <0.05).

In malocclusion group, the discriminant validity was also
tested using a correlation test, although the coefficients found
between scores of IOTN and each domain of QMFQ were not
significant (p-values ranged between 0.465 and 0.991).

Table 5 shows the percentage of positive responses obtained
in each of the four qualitative questions related to masticatory
function and satisfaction. By means of statistical analysis, it
was observed that the proportion of positive responses did not
vary between groups.

DISCUSSION

This study aimed to evaluate the validity and reliability
of QMFQ applied in Brazilian adolescents. The linguistic
and cultural context in which a questionnaire will be used
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may influence its validity; therefore, the instrument should be
translated, back-translated and cross-culturally adapted in order
to ensure their equivalence""'?, which was made previously'®.
And every time an instrument is used in a new context or
with different group of individuals, it is necessary to test its
psychometric properties.

The results of this study suggest that QMFQ have good
internal consistency, as significant positive correlations between
the domains scores were observed; the domains should consider
various aspects of the same construct, but they should not be
redundant. The exception was the correlation between Habits
and Vegetables domains (r = 0.10; not significant); this finding
may be explained by the fact that the alternative response N/A
(not applicable) was checked with great frequency in domain
Vegetables, probably because this kind of food has little
acceptance among adolescents.

With regard to the internal consistency, the Cronbach’s
alpha coefficient found showed homogeneity of the scale (0.87).
According to the Scientific Advisory Committee of the Medical
Outcomes Trust!'”, the minimum acceptable values for internal
consistency are 0.70 for intergroup comparisons and 0.90 - 0.95
for individual comparisons. The coefficient was also tested by
removing each domain separately and no significant increase
was observed in either the assumptions (0.81 - 0.88), indicating
that there is no need to remove any of the domains.

The floor effect is observed when a percentage of the
individuals scores at the lowest level of the measure (index above
10%), which may impair the detection of change in situations of
deteriorating health condition and may influence the sensitivity

Table 3. Quality of Masticatory Function Questionnaire — internal consistency: ceiling and floor effects, Cronbach’s Alpha coefficient for total

scale and Alpha if domain is deleted

Domnains Floor effect* Ceiling effect’ Cronbach’s Domain-
n % n % Alpha deleted Alpha
Food-Mastication (0-36)* 37 22.8 1 0.6 - 0.81
Habits (0-16)* 27 16.7 1 0.6 - 0.88
Meat (0-20)* 57 35.2 3 1.9 - 0.84
Fruits (0-20)* 50 30.9 0 0.0 - 0.84
Vegetables (0-12)* 39 241 7 4.3 - 0.88
Scale - - - - 0.87 -
* % of children with score = 0; T % of children with maximum score; 1 interval of possible values
Table 4. Quality of Masticatory Function Questionnaire — discriminant validity: score comparison among groups
Group Food-Mastication Habits Meat Fruits Vegetables
Median (25-75%)
Control 2.04(0.0-5.0) 2.0 (1.0-4.0) 1.04(0.0-3.0) 2.04(0.0-4.0) 4.0 (0.0-5.0)
Caries 6.0 8(2.0-9.0) 3.0 (2.0-4.5) 3.08(1.0-5.5) 4.0 8(2.0-8.0) 4.0 (2.0-6.0)
Malocclusion 2.04°(0.3-5.0) 3.0 (1.0-5.0) 2.0 (0.0-3.8) 2.5°(0.0-5.0) 3.5(0.5-4.0)

A=B#C (p<0.05; Kruskal Wallis test and Dunn post-test)

Table 5. Percentage of positive responses obtained in each qualitative question related to masticatory function and satisfaction

Question Control Caries Malocclusion p-value®
1 Was your choice of food limited because of your teeth? 14.0 27.5 18.5 0.209
2 Do you have chewing difficulty because of your teeth? 14.0 31.4 20.4 0.089
3 Do you drink water to help chew? 24.6 37.3 33.3 0.343
4 Do you have chewing difficulty on the right or left side? 22.8 31.4 18.5 0.294

1 Chi-square test

CoDAS 2016;28(2):149-154



Masticatory function questionnaire

and responsiveness of the instrument. The ceiling effect (index
above 10%) was not observed in any of the domains, while
floor effect was high, and, therefore, some minimal alterations
in the instrument would be proposed; according to Ledao and
Oliveira® even instruments that had gone through a careful
translation and adaptation processes are likely to require minor
modifications. So, patients who presented minimal scores must
be carefully assessed when it is desired to monitor the quality
of mastication over time or the changes related to the effect of
some treatment.

Validity refers to the degree to which a scale truly reflects
the phenomenon under study or how well a test measures what
it is purported to measure. When the discriminant validity was
checked, the caries group reported great frequency of chewing
difficulty, specifically meat and fruit, when compared with the
control group. The domain Food-Mastication also showed higher
scores in the caries group than the control and malocclusion
groups. As children with caries experience may have higher
impacts on their oral health-related quality of life (OHRQL)
(12 the lack of functional occlusal contacts in a deteriorated
dental health may be relevant for their masticatory capacity,
as observed previously®'??. The presence of tooth decay or
inadequate restorations can decrease the number of occlusal
contacts or generate pain, thus compromising food grinding
ability and leading the individual to avoid certain foods®. In
agreement with these results, the study by Peres et al.'© showed
that the greater the number of decayed teeth, the greater the
chances to fell dissatisfaction with chewing.

The QMFQ scores of the malocclusion group were not
different from the control group, in any of the domains.
Comparing with caries group, the malocclusion group showed
less chewing difficulty in domains Food-Mastication and Fruits.
Similarly, Foster Page et al.® observed that children with caries
experience presented higher impact in OHRQL than those with
malocclusion; according to the authors, only malocclusions
with a severe degree may produce significant negative effects in
orofacial functions. Also, studies have reported that the number
of teeth in contact and occlusal area are more important than
the presence of malocclusion per se*¥. Other authors have
suggested that the presence of malocclusion in adolescents is more
related to psychosocial impacts than functional disabilities*29,
The study of Barbosa et al.!'? also fails to find good discriminant
validity in OHRQL between children with different levels of
malocclusion severity, and other studies also showed a lack of
a marked difference®.

The four qualitative questions applied during the interview
were intended to evaluate whether a simplified assessment would
be able to discriminate groups with different oral characteristics,
using dichotomous responses (yes/no). Similarly, previous studies
used the visual analogue scale to a more general assessment,
which face the questions “How well do you chew?” or “Do you
experience discomfort when chewing?” the patient reminded a
visual score ranging from zero to 10¢7?®, or even from 1 to 5®.
A previous study also used a simple evaluation which questioned
“Are you satisfied with chewing?”(, The results of the present
study showed no significant variation in the proportion of
positive responses among the three groups (normal, caries and
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malocclusion), in disagreement with that found by the QMFQ,
showing that a simplified evaluation is not sensitive enough
and may not cover and capture the different domains within
a construct.

The QMFQ proved to be valid for the study of the quality
of masticatory function in subjects with and without caries
experience; they were selected from public schools, i.e.,
non-referred sample, which improves the generalization of
the results found. Moreover, the non-response rate was less
than 10%, which does not justify alterations or revision of the
questions®?,

Chewing difficulty related to poor dental health and
swallowing disorders may lead to alterations in food choices,
such as lower consumption of fruits and vegetables, and those
subjects may be at risk for nutrient deficiencies®. Given the
cross-sectional nature of the present data, it is advisable to test
the responsiveness over time or related to the effect of dental
or orofacial treatments, such as restorative procedures and
orofacial/myofunctional rehabilitations.

CONCLUSION

The main contribution of this study was to demonstrate the
acceptable measurement properties of the Quality of Masticatory
Function Questionnaire in terms of internal consistency,
reliability, and discriminant validity in capturing the impact
of caries experience on the quality of masticatory function
perception among Brazilian adolescents.

Thus, this instrument may be useful in the evaluation of
masticatory function and feeding or swallowing disorders that
may affect food intake among different populations and conditions
(e.g. patients presenting chewing and/or swallowing disorders,
denture users, patients undergoing bariatric surgery, and others).
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