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Comparison between masticatory index and mixing
index among complete denture wearers and associated

factors: A multivariate analysis
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ABSTRACT
Statement of problem. Masticatory performance is an important and complex multifactorial
process in clinical practice. An exploration of the relationships and effects of the associated factors
is lacking.

Purpose. This clinical survey compared masticatory efficiency (mixing index) with perceived
masticatory ability (masticatory index) among complete denture wearers and sought to clarify the
relationship between these indices and other factors.

Material and methods. The study consisted of 58 complete denture wearers (37 men, 21 women)
ranging between 37 and 80 years of age. Participants were interviewed and examined clinically. The
perceived masticatory ability of participants regarding 15 types of Sudanese food was evaluated.
The degree of mixing of a 2-colored chewing gum was used to measure masticatory efficiency.
Multiple regression and structural equation modeling analyses were used to assess the
association between both indices and other related factors.

Results. Most of the complete denture wearers could eat soft foods easily but found it difficult to
eat hard foods and avoided them. No significant differences in masticatory efficiency could be
observed regarding sex or age. Values of the mixing index ranged from 13 (well-mixed colors) to 34
(poorly mixed). Perceived masticatory ability was significantly associated with previous denture
experience and the duration of denture wearing (P=.01). Masticatory efficiency was significantly
associated with denture quality (P=.001) and with perceived masticatory ability (P=.004).

Conclusions. A significant association was noted between denture quality and masticatory per-
formance. A significant association was also observed between perceived masticatory ability and
masticatory efficiency, and both can be used to evaluate masticatory performance among complete
denture wearers. (J Prosthet Dent 2018;120:35-42)
Globally, approximately 30%
of people 65 years of age and
older have no natural teeth.1

Although the percentage of
edentulism has decreased over
the last 20 years in most
developed countries, this is not
the case in developing coun-
tries, where the rate of com-
plete edentulism is still
increasing.2

For many years, edentulism
was treated with complete
conventional dentures to pro-
vide esthetics and function.
However, even satisfactory
dentures are considered poor
substitutes for natural teeth.3-9

The masticatory effectiveness
of complete denture wearers is
only between 16% and 50% of
dentate participants.10-16 It
seems illogical, therefore, to
compare the masticatory pro-

cess of denture wearers with that of participants with
natural teeth.17-20 Haraldson et al10 defined masticatory
ability as an individual’s own assessment of his or her
masticatory function, whereas masticatory efficiency is
defined as the capacity to reduce food during
mastication.
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In clinical prosthodontics, masticatory performance
can be measured either subjectively, as individual
perception, or objectively. An individual’s perception of
their masticatory performance is assessed using a ques-
tionnaire with food lists or indices to evaluate different
types of food. Different scales have been suggested for
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Table 1. Criteria for professional quality assessment of dentures

Items Assessment Score

Interocclusal distance 3-7 mm
>7 mm or <3 mm

1
0

Occlusion Balanced
Uneven contact

1
0

Maxillary retention Adequate resistance
No resistance

1
0

Tongue control Yes
No

1
0

Maxillary stability Lateral Displacement <5mm
Lateral Displacement >5mm
Minimal rocking
Pronounced rocking

1
0
1
0

Mandibular stability Stays in place
Noticeably displaced
No movement
Pronounced movement
Minimal movement
Pronounced movement

1
0
1
0
1
0

Tooth wear Occlusal anatomy maintained
Occlusal anatomy chipped

1
0

Figure 1. Two-color chewing gum.

Clinical Implications
Improving the quality of dentures will significantly
improve masticatory efficiency and masticatory
ability. Improvement of masticatory performance in
patients with complete dentures will reflect
positively in their general health and thus enhance
their quality of life. Both subjective and objective
methods can be used effectively in measuring
masticatory performance.
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this purpose.14,21-23 Objective evaluation can be achieved
either by repeatable laboratory tests or occlusal force
measurements. Various objective methods have been
reported for evaluating masticatory function, and most
are based on calculating the size of food particles.24

Mastication tests have also been used, conducted with
natural or artificial foods.

Liedberg et al25 determined masticatory performance
by evaluating the ability of individuals to mix and knead a
food bolus. Color-changeable chewing gum and paraffin
wax have been used as test foods for the quantification of
masticatory performance. Their validity and reliability for
objective measurement of masticatory performance in
denture wearers have been demonstrated.22,26-30 Testing
masticatory efficiency by using color-changeable chewing
gum has many advantages as there is no comminution of
particles which might get stuck under dentures or be
swallowed. Furthermore, the gum is easily available,
straightforward to use, and inexpensive, and its masti-
cation properties are familiar to most people.31

Evaluating masticatory performance is important for
diagnosing the effectiveness of a prosthesis. Compro-
mised masticatory function can directly influence dietary
selection,25,32-34 which in turn, can negatively affect gen-
eral health, increasing the risk of diseases such as gastro-
intestinal complaints,35 cancer, and cardiovascular
disease.36-40 However, whether masticatory ability
assessed by the individual’s perception differs from
masticatory efficiency quantified by objective methods is
still unclear. For this reason, we investigated whether both
methods provide similar information for the masticatory
performance of patients treated with dental prostheses.

Therefore, the purpose of this study was to compare
masticatory ability (assessed subjectively) with mastica-
tory efficiency (quantified objectively), with respect to
measuring masticatory performance among participants
provided with complete denture prostheses. Moreover,
we hypothesized that factors including experience with
previous dentures, denture age, duration of wearing
dentures (wearing habit), and quality of the dentures can
influence both indices. These relationships were tested
using structural equation modelling analysis.
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MATERIAL AND METHODS

The study population consisted of 58 completely edentu-
lous patients who attended the dental clinics of the
Department of Oral Rehabilitation, Faculty of Dentistry at
University of Khartoum, between January and May 2015.
Approval from the Ethical Committee of the University of
Khartoum was obtained. The purpose of the study was
explained to the participants, and a written consent form
was obtained. Patients with extraoral and/or intraoral
pathology, dry mouth, temporomandibular joint disor-
ders, and intellectual disability and those who presented
with major medical problems or chronic diseases were
excluded (for example, heart disease, chronic obstructive
pulmonary disease, diabetes mellitus, eating disorders).

The criteria selected for professionally assessing the
quality of the dentures were those developed by Corrigan
et al41 (Table 1). Perceived masticatory ability was used for
masticatory ability (subjective method). It was measured
by using an index developed by Khalifa et al,26 where
Elmoula et al
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Figure 2. Path diagram illustrates relationships among denture age,
wearing habit, experience with previous denture, and denture
assessments with both masticatory and mixing indices. Circles e1 to e4
indicate measurement error of corresponding observed variables.
Single-headed arrows indicate hypothesized effect directions.
Double-headed arrows indicate nondirectional associations. Numbers
attached to arrows are standardized direct effects.

Table 2. Association between masticatory index and mixing index with
previous denture and sex

Variable n Mean difference P

Masticatory index 58

Previous denture

No 16 15.27 .007

Yes 42

Sex

Men 37 -7.36 .301

Women 21

Mixing index 47

Previous denture

No 13 2.91 .097

Yes 34

Sex

Men 31 2.88 .450

Women 16

Mann-Whitney U test.

Table 3. Correlations between study variables with masticatory index
and mixing index

Variable Masticatory Index Mixing Index

Agea

Pearson correlation .098 .114

P (2-tailed) .465 .447

n 58 47

Denture agea

Pearson correlation .349d .069

P (2-tailed) .007 .644

n 58 47

Denture assessmenta

Pearson Correlation .184 -.381d

P (2-tailed) .167 .008

n 58 47

General healthb

Correlation coefficient .065 .027

P (2-tailed) .628 .858

n 58 47

Wearing habitb

Correlation coefficient -.392d -.177

P (2-tailed) .002 .234

n 58 47

Masticatory indexa

Pearson correlation .338c

P (2-tailed) .020

n 47
aPearson correlation coefficient test. bSpearman correlation coefficient test. cCorrelation
significant at level of .05 (2-tailed). dCorrelation significant at level of .01 (2-tailed).
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individuals were asked about the difficulty of masticating
15 common Sudanese hard and soft foods. This index is
scored on a 5-point Likert scale ranging from a score of
0 (very easy to chew) to a score of 5 (very difficult and
avoided). A score of zero indicates acceptable conditions,
and a score of 1 or more indicates unfavorable conditions.

Two-color chewing gum was used as the test food for
masticatory efficiency (objectivemethod) (Fig. 1). This gum
is made in 4.5 g portions (24×17×11 mm) with a central
rectangular core and baby-blue color (10×5 mm) and is
surroundedby a rectangular sheathwith 2 edgeprojections
of a light purple color.Ahalf portionof the gumwasused in
the test as recommended by Prinz.42 The participant, who
was asked to sit upright in a dental chair, was instructed to
masticate the gum for 20 cycles as described by Liedberg
et al25 and then to spit it out. The gumwas then disinfected
and put into a transparent plastic foil. Both sides of the
flattened gumwere digitized in a scanner with a resolution
of 300 dpi. The images of the chewing gumwere processed
by using software (Adobe Photoshop CS5; Adobe Systems
Inc). The Adobe Photoshop Magic Wand tool (tolerance
15, no antialias, contagious) was selected and applied to
areas of the blue andpurple colors.Histogramswere added
to both sides of the chewing gum and analyzed to obtain
the intensity distribution of the purple and blue colors of
the chewing gum. From the histograms, the sum of the
standard deviations (SDs) of the purple and blue colors
represents the mixing index (masticatory efficiency) of the
blue and purple colors.43,44

For statistical analysis, the means or frequencies
were determined according to the variable type (nu-
merical or categorical). The Mann-Whitney U test was
used for the association between both indices and
previous denture use and participant sex. The
Spearman and Pearson correlation coefficient tests were
Elmoula et al
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used to correlate between both indices with age, den-
ture age, denture assessment, general heath, and
wearing habit. Multiple linear regression analysis was
conducted to determine the independent determinants
of the masticatory and mixing indices. This was
confirmed by executing the structural equation model-
ling analysis to test the effect of the exogenous (inde-
pendent) variables on the endogenous (dependent)
variables (Fig. 2).
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Table 4. Characteristics of study sample

Characteristic Frequency Percent

Sex

Men 37 63.8

Women 21 36.2

General health

Very poor 2 3.4

Poor 2 3.4

Good 44 75.9

Very good 10 17.3

Previous denture

No 16 27.6

Yes 42 72.4

Denture age

<1 y 21 36

1-2 y 23 40

>2 years 14 24

Wearing habit

Do not wear dentures 4 6.9

Just when going outdoors 15 25.9

Remove just at night 25 43.1

Constantly 14 24.1

Minimum Maximum Mean ±SD

Age (n=58) 37 80 61.59 ±7.97

Denture assessment (n=58) 0 10 6.26 ±2.00

Masticatory index (n=58) 5 75 39.26 ±24.02

Mixing index (n=47) 13 34 27.28 ±5.57

Table 5. Frequency of denture quality according to items of assessment

Item Assessment n (%)

Interocclusal distance 3-7 mm
>7 mm or <3 mm

47 (81)
11 (19)

Occlusion Balanced
Uneven contact

43 (74.1)
15 (25.9)

Maxillary retention Adequate resistance
No resistance

48 (82.8)
10 (17.2)

Tongue control Yes
No

36 (62.1)
22 (37.9)

Tooth wear Maintained
Chipped

45 (77.6)
13 (22.4)

Table 6. Stability test of maxillary and mandibular dentures

Item Assessment n (%)

Application of rotational force to
maxillary denture

Stable
Not stable

45 (77.6)
13 (22.4)

Application of occlusal load to
maxillary denture

Stable
Not stable

36 (62.1)
22 (37.9)

Stability of mandibular denture during
mouth opening

Stable
Not stable

27 (46.6)
31 (53.4)

Stability of mandibular denture during
tongue movement from side to side

Stable
Not stable

24 (41.4)
34 (58.6)

Stability of mandibular denture when
moved in anteroposterior direction

Stable
Not stable

13 (22.4)
45 (77.6)
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Sex, age, and general health were not included in the
model because the preliminary bivariate and Student t
test analyses revealed a nonsignificant correlation be-
tween these variables and both indices (Tables 2, 3). The
boot strapping method and goodness-of-fit index could
not be applied because some data were missing from
participants who could not masticate the gum. Instead,
the maximum likelihood method was used as it is the
most common method for estimating parameters.45-47

For the model fit, a root-mean-square error of approxi-
mation (RMSEA) value of <0.10, a chi-square value less
than 5 with significant P level of >.05, and a comparative
fit index (CFI) value of >90 were used and considered
acceptable. Standardized direct, indirect, and total effects
with an absolute value less than 0.1 indicated a small
effect, values of 0.3 indicated a medium effect, and an
absolute value of >0.5 indicated a large effect.45,46,48-51

Statistical tests and path analyses were performed using
statistical software (IBM SPSS Statistics v22 and AMOS
v23; IBM Corp) (a=.05 for all tests).

RESULTS

The sample consisted of 37 men and 21 women (mean
61.59 ±7.97 years of age; minimum 37 years of age). Most
participants (93.2%) perceived their general health as
good or very good, whereas only 6.8% perceived their
THE JOURNAL OF PROSTHETIC DENTISTRY
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general health as poor or very poor. Most participants
had worn 1 or more prostheses previously; 36% had
worn their present dentures for less than 1 year, 40% for
1 to 2 years, and 24% for more than 2 years, with a mean
age of 22.60 ±28.86 months for the present denture. Most
participants reported that they removed their dentures
only at night (Table 4). Among the participants, 81% had
an adequate interocclusal distance, 74.1% had a balanced
occlusion, 82.8% of the maxillary dentures were reten-
tive, 62.1% of participants could position their tongue
posteriorly, and the denture tooth anatomy of 77.6% was
maintained (Table 5). Assessment of denture stability
revealed that, on average, more than 70% of maxillary
dentures were stable; however, more than 50% of
mandibular dentures were unstable (Table 6). Assess-
ment of functionality for all dentures revealed a mean of
6.26 ±2.00 points. Responses to perceived masticatory
ability (masticatory index) of each type of Sudanese food
are presented in Table 7. With a score of 1 or more
classified as having perceived difficulty in masticating, 16
to 32 participants (27.6% to 55.2%) had difficulty
masticating soft foods, whereas 40 to 56 participants
(69.0% to 96.6%) had difficulty masticating hard foods.

The perceived masticatory index for each participant
was obtained by collecting the perceived masticatory
ability score (from 0 to 5) of each food, and the mean for
all participants was 39.26 ±24.02 points (range, 5 to 75).
Regarding masticatory efficiency (mixing index), 11 par-
ticipants did not masticate the gum. The mixing index
values ranged from 13 (well-mixed colors) to 34 (poorly
mixed; mean of 27.28 ±5.57 points). The inferential
Elmoula et al
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Table 7. Perceived masticatory ability for common Sudanese foods

Food
Very Easy
n (%)

Minor Problem
Adapted
n (%)

Minor Problem
Not Adapted

n (%)

Difficult But
Not Avoided

n (%)

Very Difficult But
Not Avoided

n (%)

Very Difficult and
Avoided
n (%)

Soft foods

Lugma 40 (69.0) 2 (3.4) 0 (0.0) 1 (1.7) 0 (0.0) 15 (25.9)

Kisra 36 (62.1) 5 (8.6) 0 (0.0) 1 (1.7) 0 (0.0) 16 (27.6)

Bread 32 (55.2) 5 (8.6) 0 (0.0) 6 (10.3) 0 (0.0) 15 (25.9)

Rice 26 (44.8) 4 (6.9) 0 (0.0) 8 (13.8) 0 (0.0) 20 (34.5)

Foul 29 (50.0) 5 (8.6) 0 (0.0) 3 (5.2) 0 (0.0) 21 (36.2)

Potatoes 36 (62.1) 3 (5.2) 0 (0.0) 4 (6.9) 0 (0.0) 15 (25.9)

Tomatoes 33 (56.9) 0 (0.0) 0 (0.0) 7 (12.1) 0 (0.0) 18 (31.0)

Banana 42 (72.4) 1 (1.7) 0 (0.0) 0 (0.0) 0 (0.0) 15 (25.9)

Hard foods

Peanuts 18 (31.0) 4 (6.9) 0 (0.0) 6 (10.3) 0 (0.0) 30 (51.7)

Meat 7 (12.1) 1 (1.7) 0 (0.0) 21 (36.2) 0 (0.0) 29 (50.0)

Carrots 8 (13.8) 2 (3.4) 0 (0.0) 11 (19.0) 0 (0.0) 37 (63.8)

Dates 2 (3.4) 2 (3.4) 0 (0.0) 21 (36.2) 0 (0.0) 33 (56.9)

Nabak 8 (13.8) 2 (3.4) 0 (0.0) 7 (12.1) 0 (0.0) 41 (70.7)

Corn 9 (15.5) 2 (3.4) 0 (0.0) 9 (15.5) 0 (0.0) 38 (65.5)

Turmus 11 (19.0) 2 (3.4) 0 (0.0) 9 (15.5) 0 (0.0) 36 (62.1)

Table 8. Stepwise multilinear regression analysis between masticatory
and mixing indices and independent variables

Independent
Variable

Unstable
B

Stable
B ±SD 95% CI

Adjusted
R2 P

Mixing index

Denture
assessment

-1.01 -0.38 ±0.37 -1.75 to -0.28 0.126 .008

Masticatory index

Wearing habit -11.01 -0.45 ±2.78 -16.57 to -5.45 0.260 <.001

Previous denture -12.84 -0.24 ±6.10 -25.07 to -0.62 .040
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statistics of the masticatory index were run among all
participants in relation to the study variables, except for
the mixing index, and were rerun for the mixing index
after excluding those who could not masticate the gum in
relation to all study variables. No significant differences
were found between men and women regarding either
index. However, a significant difference was observed
between previously wearing a denture and masticatory
index, although this was not significant in relation to the
mixing index (Table 2). As shown in Table 3, no signifi-
cant correlation was found between age and masticatory
and mixing indices. A negative significant correlation
between wearing habit and perceived masticatory ability
was noted (r=−0.392; P=.002), whereas no significant
correlation with masticatory efficiency (mixing index) was
found (P=.234). Similarly, a significant correlation was
noticed between the age of the present denture and
masticatory index (r=0.349; P=.007), whereas no signifi-
cant correlation was found with mixing index (P=.644).
No significant correlation was found between denture
quality and perceived masticatory ability (P=.167), but a
significant negative correlation was found between
denture quality and masticatory efficiency (mixing index)
(r=−0.381; P=.008). Excluding the participants who could
not masticate the gum, a significant correlation was
found between masticatory index (masticatory ability)
and mixing index (masticatory efficiency) (r=0.338;
P=.020).

Multiple regression analysis revealed “wearing habit”
and “experience of previous denture” as significant de-
terminants of masticatory index, explaining 26% of the
variability with P<.001. However, “denture assessment”
Elmoula et al
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could explain 13% of mixing index variability with a sta-
tistically significant level (P=.008) (Table 8). Regarding the
structural equation modelling analysis, the value of chi-
square was 4.87 (degree of freedom was 4), and the
probability level was not significant (P=.30), whereas the
RMSEA was 0.62, and the CFI was 0.97. These values
indicate goodmodel fit. Unstandardized and standardized
estimates of the study variables in themodel are presented
in Table 9. The model demonstrated that denture age had
a medium but not statistically significant (P=.823) total
effect onmasticatory index; this effect was small onmixing
index and was also not significant. Although wearing a
previous denture had significant medium effect on
masticatory index, this effect was not significant onmixing
index. Denture assessment had significant medium effect
(effect=0.38; P=.010) onmixing index. However, this effect
was small and nonsignificant (P=.298) on masticatory in-
dex. Wearing habit had a statistically significant medium
effect (effect=0.38; P=.001) on masticatory index but was
small and nonsignificant (effect=0.09; P=.540) on mixing
index (Table 10).
THE JOURNAL OF PROSTHETIC DENTISTRY
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Table 9.Unstandardized and standardized estimates of study variables
in model

Denture Status
Unstandardized

Estimate
Standardized

Estimate ±SD C.R. P

Mixing index

) Denture age -0.01 -0.03 ±0.03 -0.22 .823

) Previous denture -2.64 -0.22 ±1.64 -1.61 .107

) Wearing habit -0.48 -0.09 ±0.78 -0.61 .540

) Denture assessment -0.95 -0.35 ±0.37 -2.58 .010

Masticatory index

) Previous denture -11.52 -0.22 ±5.82 -1.98 .048

) Wearing habit -9.02 -0.38 ±2.79 -3.24 .001

) Denture age -0.17 -0.20 ±0.10 -1.73 .084

) Denture assessment -1.36 -0.11 ±1.30 -1.04 .298

C.R., critical ratio; ), effect direction.

Table 10. Parameter estimates of direct, indirect, and total effects in
model

Variable
Denture
Age

Previous
Denture

Denture
Assessment

Wearing
Habit

Mixing index

Direct effect -0.03 -0.22 -0.35 -0.09

Indirect effect -0.02 e e e

Total effect -0.06 -0.22 -0.35 -0.09

Masticatory index

Direct effect -0.20 -0.22 -0.11 -0.38

Indirect effect -0.12 e e e

Total effect -0.33 -0.22 -0.11 -0.38
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DISCUSSION

This study investigated the association between
perceived masticatory ability, using a masticatory index as
a subjective method of measuring masticatory ability, and
mixing index, as an objective measurement. This study
consisted of more men than women, consistent with
other studies of complete denture wearers.12,43 The mean
age of the sample was just older than 60 years of age,
similar to studies by Turker et al4 and Hamed8; this is to
be expected as older persons tend to experience more
tooth loss3 and are more likely to request a prosthesis.52

Edentulism is strongly related with general health,
although evidence of a causal relationship is limited.
However, in this study, most participants perceived their
general health as good, due perhaps to the positive effect
of denture use on daily oral function and general well-
being.2 Most of the respondents in this study had only 1
previous denture experience, unlike those in the study by
Celebic et al,7 where only 31% had 1 previous denture,
and where for the majority (53%), it was the second
denture. The mean denture age in our study was 22.8
months and the minimum was 3 months. Many authors
suggest that patients require 3 months after the insertion
of a new denture to adapt.13,53

In the current study, most individuals had worn their
dentures for less than 2 years. This differs from 2 studies,
where denture use ranged from 19.2 to 29.5 years44,54 but
compares with studies by Turker et al,4 where 78.9% had
worn their dentures for less than 3 years, and Celebic
et al,7 where 39% had worn their dentures for less than 1
year. Most of the participants had dentures of moderate
quality, similar to observations by De Lucena et al,5 who
used the same method to test quality. This is in contrast
with the findings by Rebeiro et al,14 where only 20.1% of
participants had dentures of moderate quality.

Most respondents (81%) had an adequate inter-
occlusal distance ranging from 3 to 7 mm, similar to
observations by Hamed8 and comparable with those by
Slagter et al.55 Most of the dentures had balanced
THE JOURNAL OF PROSTHETIC DENTISTRY
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occlusion, in agreement with the findings of Hamed8 but
at variance with those of Gunne et al54 and Slagter et al.55

Most of the maxillary dentures in the current study were
retentive, in agreement with other studies,5,8,54,55 as ex-
pected, because of the large denture-bearing area of the
maxilla. The stability of the maxillary denture was much
higher than that of the mandibular denture, as in other
studies.5,8,18,54,55 This could be explained by the higher
degree of bone loss seen in the mandible compared with
the maxilla18 and the action of the tongue.56 Hardly any
occlusal wear of the acrylic resin denture teeth could be
observed, probably due to the small number of old
dentures in the sample (only 24% had worn their den-
tures for more than 2 years). Moreover, the role of tooth
wear in masticatory efficiency is still controversial.43

A high percentage of the participants in the current
study could eat soft foods very easily with their dentures,
as noted by other authors.18,34,52 However, most of the
participants found it difficult to eat hard foods and
avoided them, also as in other studies.33,54,55,57 This is
expected because of the reduced masticatory efficiency of
complete denture wearers.16,18,20,21,23 Unfortunately, 11
participants could not masticate the chewing gum; some
of them said they could not eat with their dentures at all,
and others were concerned about the viscosity of the
chewing gum. The lowest value, 13, indicated a good
mixing index of the 2 colors in the chewing gum, similar
to the findings of Bilt et al,58 whereas the highest value,
34, indicated a poor mixing of colors. The mean mixing
index in the current study was 27.28 ±5.57, which was
less than the finding of Bilt et al59 of 29.6 ±5.2 but more
than that of Speksnijder et al15 of 21.2 ±3.6.

The masticatory efficiency (mixing index) between
men and women was not significantly different (P=.450),
similar to the findings of another study.11 No significant
correlation was observed between patient age and mixing
index. This is in contrast with the study by Koshino
et al,56 who observed a decrease in masticatory perfor-
mance in relation to age. Significant difference (P=.007)
was noted regarding perceived masticatory ability be-
tween participants who had previously worn a prosthesis
Elmoula et al
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and those who had not (this is probably related to
extended denture experience).6,8,9 A significant (P=.002)
negative correlation was noted between duration of
denture wearing and perceived masticatory ability. Thus,
as the duration of denture wearing increased, the
perceived masticatory ability improved. This is similar to
findings in the study by Turker et al4 and is expected,
because with time, patients learn to overcome the limi-
tations of dentures.18 However the duration of denture
wearing had no effect on masticatory efficiency (mixing
index).

There was no significant correlation between denture
quality and perceived masticatory ability. This could be
explained by the fact that some patients with clinically
inadequate dentures become adapted to their dentures
and perceive their masticatory ability as good. A similar
observation was reported by Shanki et al43 and Smith
et al.60 However, Slagter et al55 had different observa-
tions. These findings suggest that denture quality is not a
good indicator of masticatory ability because other psy-
chological, emotional, oral neuromuscular, and medical
causes could serve as confounding and contributory
factors.2,6,18,19,60

There was a significant correlation between denture
quality and mixing index. People with good quality
dentures had better masticatory efficiency than those
with poor quality dentures. These findings are in agree-
ment with some studies43,54 but differed from
others.5,14,55,57 Although the role of denture quality on
masticatory efficiency is still unclear,43 this study
confirmed the importance of denture quality in masti-
catory function. The results of this study showed a pos-
itive significant relationship between subjective
masticatory ability and objective masticatory ability, as
found by other authors.54,57

The small number of participants recruited for this
study is a limitation. Another limitation is the absence of
comparison groups wearing other types of prostheses
(complete overdenture, removable partial denture,
implant-supported prosthesis). Future studies are rec-
ommended with larger sample size and different types of
prostheses.

CONCLUSIONS

Within the limitations of this clinical study, the following
conclusions were drawn:

1. Among the different factors explored in this study,
denture quality seemed to have a considerable effect
on masticatory performance. Improvement of
masticatory performance in complete dentures pa-
tients will improve their general health and thus
enhance their quality of life.

2. There was a correlation between the subjectively
evaluated perceived masticatory ability and the
Elmoula et al
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objectively assessed masticatory efficiency. We,
thus, suggest that both measures can be used to
evaluate masticatory performance among denture
wearers.
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