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ABSTRACT

INTRODUCTION: Tooth loss can disrupt masticatory ability and often impacts a patient’s general health and quality
of life. Among the variety of means to classify tooth loss, the Kennedy’s classification is perhaps the most popular.
The use of removable partial denture made of acrylic, based on Kennedy’s classification of tooth loss may restore
oral function and is therefore expected to increase patient’s masticatory ability. However, not all patients wearing
a denture show improved masticatory ability after using removable partial denture.

MATERIAL AND METHODS: A cross-sectional study was conducted on 30 patients at the Rumah Sakit Khusus Gigi
dan Mulut, Faculty of Dentistry, University of Indonesia (subjects aged 20 years and over), who used only a removable
partial denture. Subjects’ data were obtained, and an interview to assess masticatory ability was conducted.
REsuLTS: There was a significant impact (p = 0.00) of using a removable partial denture on tooth loss based on
Kennedy’s classification of masticatory ability. Kennedy classes 1 and 2, classes 2 and 3, and classes 2 and 4 remov-
able partial dentures had a significant impact on masticatory ability. There was no significant difference between
sociodemographic factors (age, gender, educational level, and income level) on tooth loss and masticatory ability.
ConcLusION: The use of removable partial dentures based on Kennedy’s classification may increase patient’s mas-
ticatory ability.
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People who have experienced tooth loss often com-

INTRODUCTION plain of masticatory dysfunction. Mastication is an in-
dividual’s ability to break food into smaller parts with

Tooth loss is a condition caused by a variety of diseas- ~ some specific masticatory cycles to simplify the process

es such as caries, periodontal disease, trauma, oral can-  of swallowing [3]. The presence of masticatory dysfunc-
cer, and other abnormalities such as hypoplasia, attrition, ~ tion results in the interference of the mechanical de-
cysts, and predisposing factors that derive an individual  struction of food in the oral cavity and thus inhibits in-
such as sociodemographic, attitude, and lifestyle [1, 2].  gestion process, especially in hard-textured foods [4, 5].
Futhermore, the degree and number of tooth loss are Besides masticatory dysfunction, tooth loss also dis-
positively associated with age. rupts speech or phonetic abilities and results in a heavy
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psychological burden due to the aesthetic appearance.
These disturbances likely impact the individuals’ quality
of life. This severe patient impact requires rehabilitation,
which is a tooth replacement using dentures to restore
mastication and other functions that are lost because
of lack of support from the remaining teeth [5]. There
are different kinds of dentures to rehabilitate tooth loss,
including fixed dentures, removable partial dentures,
and implants. In this investigation, we will examine
the impacts of a removable acrylic denture on tooth loss
patient outcomes.

The use of removable partial dentures aims to restore
the function of a missing tooth, including mastication
abilities as well as the phonetic, aesthetic, and oral health
of the patient [6]. A recent investigation conducted by
Nakouzi et al. revealed that removable partial dentures
play a deterministic role in restoring function and oral
health due to the loss of teeth [7]. Another study also
demonstrated that removable partial dentures can im-
prove mastication when the denture is comfortable,
and the patient can adapt to masticating using the den-
ture [8].

The classification of tooth loss helps the dentist to
determine the appropriate design of dentures by the lo-
cation and the number of teeth lost. An appropriate den-
ture design will yield a comfortable denture, improve
masticatory performance, and will not injure the oral
soft tissues [7, 9]. The classification that is common-
ly used and generally accepted is Kennedy’s classifica-
tion [10].

Furthermore, there are sociodemographic factors
that affect masticatory ability, such as age and gender. In-
dividual masticatory ability is related to age, as the abili-
ty to generate a forceful bite decreases with age [12, 13].
Moreover, Koc et al. [12] stated that gender affects mas-
ticatory ability and performance from the aspect of bite
force. Men have a greater bite force, shorter duration in
chewing, and chew faster than women. Other sociode-
mographic factors that might be related are educational
level and economic income. Awareness and knowledge
in oral health are associated with an individual’s educa-
tion level, whereas economic income serves as a bench-
mark of individual motivation to maintain their oral
health care by routinely visiting a dentist [14].

The masticatory ability can be evaluated by two sub-
jective and objective methods [15]. This research uses
a subjective method that was conducted using a ques-
tionnaire. This questionnaire is a new measurement tool
that has been validated and examines the masticatory
ability from the perspective of the patient [16].

There have been many other investigations about
the effect of removable partial denture wearing and
masticatory ability, but this study focuses on the effect
of the use of acrylic removable partial denture based
on Kennedy’s classification concerning masticatory
ability and examines the correlation between classes in
the Kennedy’s classification and masticatory ability.

MATERIAL AND METHODS

This research was approved by the local ethics
committee in compliance with its requirements (code
011000817) and was conducted using a cross-sec-
tional analytical study design. The sampling was con-
ducted over a period of 2 months using a purposive
sampling method (non-probability sampling) includ-
ing all patients that met the inclusion criteria. A total
of 30 subjects qualified for the inclusion and exclusion
criteria were willing to participate in this study and signed
an informed consent. Data were collected at the Ru-
mah Sakit Khusus Gigi dan Mulut (RSKGM), Faculty
of Dentistry, University of Indonesia, by interview and
masticatory ability questionnaire. The masticatory abil-
ity questionnaire contained eight questions with a score
from 0 to 2 on each question. A total score of < 12 was
considered poor masticatory ability, whereas a score
of 12-16 was considered good masticatory ability.

STATISTICAL ANALYSIS

All data were analyzed using SPSS software version
22. Univariate data analysis was conducted to determine
the frequency distribution and percentage of each vari-
able on the subject. A bivariate analysis (> test) was used
to compare unpaired categorical variables. Kruskal-
Wallis and Mann-Whitney post hoc analysis were used
to assess the relationship between classes in the variable
of removable partial denture based on Kennedy’s classi-
fication with masticatory ability. All data are presented
as a mean =* the standard error of the mean, and statisti-
cal significance was set at p < 0.05.

RESULTS

The majority of the 30 subjects (56.7%, 17 patients)
were considered middle aged and included an equal
number of male and female subjects (15 in each cate-
gory). Educational level variables were divided into four
classes of education, including elementary school, junior
high school, high school, and bachelor’s education and
beyond. Most of the subjects had completed schooling
through high school (56.7%, 17 patients). The percent-
age of subjects who used an acrylic removable par-
tial denture with tooth loss class 1 Kennedy was 20%
(6 patients), class 2 Kennedy was 23.3% (7 patients), class
3 Kennedy was 40% (12 patients), and class 4 Kennedy
was 16.7% (5 patients). Based on the subject’s masticato-
ry ability, there were 11 subjects with poor masticatory
ability and 19 subjects with good masticatory ability.

According to the results shown in Table 1, removable
partial dentures based on Kennedy’s classification have
a significant correlation (p < 0.05) on masticatory ability.

There was a significant correlation between classes 1
and 2 Kennedy, classes 2 and 3 Kennedy, classes 2 and
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4 Kennedy, and masticatory ability. Meanwhile, Tables
3 and 4 shows that there were no significant correlation
between sociodemographic factors (age, gender, and ed-
ucational level), and tooth loss and masticatory ability.

DISCUSSION

This is the first investigation to examine the impact
of partial denture use based on Kennedy’s classification,
masticatory ability, and sociodemographic factors (age,
gender, and educational level). A crucial finding of this
investigation was the significant differences (p < 0.05)
between acrylic removable partial dentures based
on Kennedy’s classification and masticatory ability.
This may indicate a correlation between the use of den-
tures and Kennedy’s classification, as most subjects
who used an acrylic removable partial denture had
good masticatory ability. These findings are supported
by Nakouzi et al. who also demonstrated that remov-
able partial denture has a strong connection with mas-
ticatory ability due to their important role in restoring
oral function and health following teeth loss. Thus, the
use of dentures like the ones utilized herein may have
a positive impact on patient satisfaction and quality
of life [7, 17].

The study also revealed that subjects with free-end
saddle removable partial dentures or classes 1 and 2 Ken-
nedy have a poor masticatory ability compared with
subjects who use bounded saddle removable partial
dentures or classes 3 and 4 Kennedy. Recently, Picton
and Willis demonstrated that removable partial den-
tures with tooth loss classes 1 and 2 Kennedy are con-
sidered more problematic; this is because the missing
teeth are posterior, so the occlusal force that is given to
the denture is higher.

Subjects with classes 3 and 4 Kennedy have better
masticatory ability. For example, Armellini et al. showed
that removable partial dentures have a more positive im-
pact on the dentures that replace anterior teeth because
the posterior teeth are still natural and thus, the den-
ture does not significantly impact the masticatory pro-
cess [18].

Subjects with class 1 Kennedy have lost approxi-
mately five teeth, wheras class 2 Kennedy patients have
lost approximately six teeth. Given the fewer teeth re-
maining in these patients, this may be one reason why
subjects from the present investigation with classes
3 and 4 Kennedy show better mastication abilities.

There are many factors that influence the reason why
the acrylic-made removable partial dentures that were
made in the RSKGM FKG UT have not been able to re-
store the ability of mastication on the seventh day after
the insertion of the denture, even though it was conve-
nient to use. Work conducted by Nakouzi et al. suggests
that the average time for a person to adapt to removable
partial dentures s about 32.5 days [7].

TABLE 1. Relationship between removable partial den-
ture based on Kennedy’s classification and masticatory
ability

Masticatory ability

Removable partial

denture based on n (%)
Kennedy’s classification Poor Good
(lass 1 Kennedy 3(50) 3(50)
(lass 2 Kennedy 7(100) 0 0.00
(lass 3 Kennedy 1(8.3) 11(91.7)
(lass 4 Kennedy 0 5(100)
Total 11(36.7) 19(63.3) -

TABLE 2. Post hoc tests between removable partial den-
ture based on Kennedy’s classification and masticatory
ability

Masticatory ability p

(lass 1 vs. class 2 Kennedy 0.040
(lass 1 vs. class 3 Kennedy 0.051
(lass 1 vs. class 4 Kennedy 0.077
(lass 2 vs. class 3 Kennedy 0.000
(lass 2 vs. class 4 Kennedy 0.001
(lass 3 vs. class 4 Kennedy 0.519

Oral tissues need time to adapt to the denture be-
cause it will cause a foreign taste in the mouth and will
interfere with the sensory function when talking or
chewing [8]. Considering the fact that the subjects here-
in were only wearing the dentures for 7 days, it could be
the reason why the subject with classes 1 and 2 Kennedy
showed poor masticatory ability. The adaptation pro-
cess for each is personal and subjective and depends on
the individual’s psychological factors [7].

The Kruskal-Wallis assessment of sociodemographic
factors (age, gender, and educational level) with tooth
loss showed no significant differences (p > 0.05). Many
studies have examined the pattern of tooth loss in dif-
ferent populations and countries, and almost all stud-
ies showed no correlation between gender and tooth
loss [19, 20]. In contrast to the correlation between age
and tooth loss based on Kennedy’s classification, Jeya-
palan states in his study that the younger population
was more likely to have classes 3 and 4 tooth loss. This
is because the first molar that first grew had a high-risk
of caries and at a young age, the maxillary incisors have
a high-risk of trauma. While elderly individuals were
more likely to have classes 1 and 2 Kennedy (free-end
saddle), the risk of missing teeth is high [19].

Regarding education level, it is assumed that the high-
er the individual’s education, the higher his knowledge
of maintaining oral health, thus preventing tooth loss.
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TABLE 3. Relationship between sociodemographic factors and tooth loss

Kennedy’s classification , n (%)

Factor p
Class 1 Class 2 Class 3 Class 4
Age
Adult 1(12.5) 2(25) 3(37.5) 2(25)
Middle-aged adult 4(23.5) 3(17.6) 9(52.9) 1(5.9) 0.752
Elderly 1(20) 2 (40) 0 2 (40)
Gender
Man 1(6.7) 4(26.7) 7(46.7) 3(20) 0171
Woman 5(333) 3(20) 5(333) 2(133)
Educational level
No school 0 0 0 0
Elementary 0 0 0 0
Junior high school 0 0 0 1(100) 0.237
High school 5(29.4) 4(23.5) 5(29.4) 3(17.6)
Bachelor 1(8.3) 3(25) 7(58.3) 1(8.3)

TABLE 4. Relationship between sociodemographic fac-
tors and masticatory ability

Masticatory ability, n (%)

Factor
Buruk Baik

Age

Adult 4(50.0) 4(50.0)

Middle-aged adult | 5(29.4) 12(70.6) 0.610

Elderly 2(40.0) 3(60.0)
Gender

Man 6 (40.0) 9(60.0)

Woman 5(33.3) 10(66.7) 1000
Educational level

No school 0 0

Elementary school 0 0

Junior high school 0 1(100.0) 0.705

High school 6(35.3) 11(64.7)

Bachelor 5(41.7) 7(58.3)

However, in this study, there was no significant correla-
tion between educational level and tooth loss. This chal-
lenge our understanding of the impacts of socioeconomic
status on oral health and warrants further investigation.
Furthermore, the sociodemographic factor was also
tested for its correlation with masticatory ability, and
there was no significant difference in any tested pa-
rameter (p = 0.05). This result is in line with research
conducted by Pratama et al., which states that there is
no relationship between age and gender and masticato-
ry ability [8]. Research from Hatch et al. also states that

physiological changes due to age do not affect mastica-
tion ability, as long as the individual still has appropriate
posterior teeth contact [19]. The discrepancy between
sociodemographic factors and tooth loss and mastica-
tion may be due to a low number of subjects included in
the present investigation. Therefore, these results should
be interpreted with caution.

CONCLUSIONS

Based on this study, we found that there is a cor-
relation between removable partial denture based on
Kennedy’s classification and masticatory ability. There is
a significant relationship between classes 1 and 2 Kenne-
dy, classes 2 and 3 Kennedy, and classes 2 and 4 Kennedy
with mastication ability. There is no correlation between
sociodemographic factors (age, gender, and education-
al level) and tooth loss. There is no correlation between
sociodemographic factors (age, gender, and educational
level) and masticatory ability.
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