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ABSTRACT

Introduction: The elders are the ones that most often experience tooth loss which affects masticatory
function. Masticatory function can be evaluated subjectively through masticatory ability assessment.
The masticatory function is influenced by the number of posterior occluding pairs; this also may be
called as functional tooth units (FTUs). The purpose of this study was to describe FTUs and masticatory
ability in the elderly. Methods: This research was a descriptive study with a cross-sectional study design.
Subjects were taken by purposive sampling technique. The study was conducted in the Lebakgede Sub-
district, Bandung City. Data mentioned were obtained by conducting interviews regarding data on subject
characteristics and questionnaires of masticatory ability, as well as examining the oral cavity to obtain
FTUs data. Results: Subjects obtained were 74 people consisting of 63 women (85.14%) and 11 men
(14.86%). Based on the results, the average age of the research subjects was 68.49 years, and those
with good masticatory ability status were 26 elderly (35.14%) with an average FTU value of 5.9 while 48
elderly (64.86%) had poor masticatory ability status with an average FTU score of 1.5, even 31 subjects
(41.89%) had a zero FTU score. Conclusion: The majority of the elderly in this research mostly had a low
total FTUs score which means that the masticatory ability status in the elderly tended to be poor.
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INTRODUCTION The main problem of the health aspects faced by
the elderly during the aging process are physical
and functional changes that may cause disorders.

Diseases that commonly found in the elderly

The distribution of the elderly population
in Indonesia has doubled during the last five

decades (1971-2017). The number of the elderly
population is predicted to reach 10 percent of
Indonesia’s total population by 2021. The high
number of elderly population will have an impact
on several health problems that must be faced.!

were cardiovascular disorders, cancer, diabetes
mellitus, hypertension, changes in cognitive
function, even multiple chronic conditions can
be experienced simultaneously.? The elderly also
experience a change in health perception in which
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the perceived condition of the elderly does not
match the actual health status experienced due to
their tendency to compare their personal health
status with others in their respective age.?

The oral health condition of the elderly also
deteriorated. These conditions include severe
periodontal infection, complaints of dry mouth,
increased caries prevalence, and severe tooth
loss.*> According to the 2018 Indonesian Basic
Health Research (Riskesdas), the elderly age
group is the age group that has the most tooth loss
due to caries.® Such conditions impacts quality of
life and reduce the masticatory function in the
elderly.*”

Mastication is a complex motor activity to
comminute food so that it could be swallowed and
digested.® Masticatory function can be evaluated
objectively and subjectively. Objectively, the
masticatory function is assessed by analyzing
the masticatory performance. Masticatory
performance is described as a person's capability
to comminute test food into smaller particles
under standardized testing conditions.®® Method
that is commonly used to measure masticatory
performance is by measuring the size of test food
particles that have been chewed (Sieving method).
Another alternative method is by measuring the
mixing degree of boluses by using test food such
as two color changeable chewing gum (mixing
method). 0"

Masticatory  function is  subjectively
evaluated through the masticatory ability
assessment. Masticatory ability is defined as an
individual's perception of their ability to chew
and comfort during chewing.®'> One of a common
method implemented in order to measure
masticatory ability is by using a structured
questionnaire containing questions regarding
the health status of the oral cavity and dietary
selection.

Subjective evaluation may provide the
assessment to other factors in mastication such
as adaptability, psychological condition, and
individual health perception.®'® Teeth and its
purpose of breaking down food into smaller
fragments, could be considered as an important
component in the masticatory system.™ This
process depends on the distribution of teeth and
the total of occlusal contact that exists. Chewing
problems wusually increase as the posterior
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functional teeth are reduced and the remaining
teeth are not well-distributed.”'>>' Study
conducted by Hsu et al."” stated that patients with
fewer remaining number of functional tooth units,
tend to have poor masticatory ability. The purpose
of this study was to determine the effect of the
functional tooth unit on the masticatory ability
of the elderly, so that it will be the basis for the
importance of preventing tooth loss.

METHODS

Subjects

This research was a descriptive study with a cross-
sectional study design. The study was carried out
from November 2019 through January 2020. The
research sample was obtained from the elderly
population aged > 60 years in Lebakgede Sub-
district, Coblong District, Bandung City. Subjects
were taken by purposive sampling technique.
Subjects who were unable to communicate well,
have hearing loss, and neurological disorders:
cerebral palsy, Parkinson disease, brain injury
and brain trauma were excluded. We examined
77 participants. Three people were excluded
because they had neurological disorders, resulting
in 74 participants who signed the informed
consent and completed the research procedures.
Ethical exemption of this study was reviewed and
approved by The Research Committee Universitas
Padjadjaran Bandung (No. 1297/UN6.KEP/
EC/2019).

Socio-demographic characteristic

Subjects were asked by operators regarding data on
the subject’s characteristics: name, address, date
of birth, age, gender, highest level of education,
presence of dental prosthesis, systemic diseases:
diabetes mellitus, cardiovascular diseases,
neurological disorders, and smoking history. All
data was recorded on the questionnaire form.®

Masticatory ability

Masticatory ability was measured using the
questionnaire of “Panduan Pengisian Alat Ukur
Kemampuan Mastikasi Bagi Dokter Gigi/Guideline
for filling out the measurement of masticatory
ability for dentist” by Hanin et al." This has proven
its validity and reliability. This questionnaire
consisted of eight questions, in which “0” was
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the smallest score and “3” as the largest score
per question. Subjects categorized as having
good masticatory ability had a total score of
items of > 12 and subjects categorized with poor
masticatory ability had total score of items of <
12. The completion of this questionnaire was done
by interviewing the subjects.

Functional tooth units (FTUs)

FTUs were defined as pairs of opposing posterior
teeth, both natural teeth (sound, restored or
carious teeth with D1-D4 scale: D1 described as
enamel caries lesion without cavity, D2 described
as enamel caries with cavity, D3 described as
dentinal caries, D4 described as lesion with
pulp involvement) and prosthetic teeth (fixed
or removable denture). Missing teeth without
prosthetic replacement, teeth with extensive
coronary destruction, grade Il mobility, and
sensitivity to percussion test were categorized as
non-functional. Two opposing premolars were rated
as one FTU and two opposing molars were rated as

two FTUs. Thus, subjects with complete dentition
had 12 FTUs. FTUs were further categorized
by tooth composition: NN-FTUs (natural tooth
against natural tooth), ND-FTUs (natural tooth
against denture), and DD FTUs. Third molars were
excluded in this study. Clinical examinations were
performed to determine subject’s FTUs.>16.19.20

Clinical examinations

Operators had been trained and calibrated before
performing examinations on subjects’ dental
status. Subjects were instructed to sit on the chair
provided, to open their mouth and to occlude
their teeth. Operators were retracting buccal
mucosa using a mouth mirror to identify contacts
of the posterior teeth. Subjects with removable
dentures were instructed to use theirs during
examination. Subject’s dental status recorded
on the examination form. Items recorded were:
functional teeth, non-functional teeth, teeth that
were sensitive to percussion test, teeth mobility,
and dental prosthesis type (if any).

RESULTS
Table 1. Respondents’ characteristics
Variables n (total=74) %
Age
60 - 69 years 47 63.51
70 - 79 years 22 29.73
>80 years 5 6.76
Gender

Woman 63 85.14
Men 11 14.86

Educational level
No formal education 5 6.76
Not-graduated from elementary school 10 13.51
Elementary school graduates 38 51.35
Junior high-school graduates 12.16
High-school graduates 9.46
University degree 6.76

Prosthetic rehabilitation

Present 14 18.92
Absent 60 81.08

Smoking history
Former smoker 4 5.40
Smoker 5 6.76
Non-smoker 65 87.84

Systemic diseases
Present 58 78.38
Absent 16 21.62
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Table 1 showed that most subjects were
categorized at 60-69 years of age. The youngest
subject in this study was 60 years old while the
oldest was 85 years old with 68.49 years of age on
average. Nearly all the subjects in this study were
women (85.14%) and most subjects in this study

were non-smoker (87.84%). Fourteen out of 74
subjects (18.92%) were using removable dentures.

The majority of elderly in this study had
systemic disease (78.38%) and half of subjects
in this study were elementary school graduates
(51.35%).

Table 2. Mean number of functional tooth units among masticatory ability category

Mean (o / Standard Deviation)

Masticatory Ability n (% i
*) Teeth present Posterior Total-FTUs NN-FTUs ND-FTU DD-FTUs
teeth present
Good 26 17.5 8.9 5.9 4.3 0.7 0.9
(total score of items 212)  (35.14%) (£9.89) (£5.50) (£3.87) (+4.09) (£1.76) (2.98)
Poor 48 9.0 5.5 1.5 1.1 0.2 0.2
(total score of items <12)  (64.86%) (x7.07) (£3,78) (x2.59) (x2.08) (x0.62) (x1.30)

The total contact of molar pairs was most
frequent in the right second molar, which are 18
contacts. The total contacts of premolars were
most frequent in the left first premolar, which

are 33 contacts and it was the highest number of
teeth contact in this study. The distribution of the
posterior tooth contacts we display is visualized in
the graph below:
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Figure 1. Posterior tooth contact distribution
Table 3. Subject’s total ftus frequency
Total-FTUs Frequency (n=74) Percentage (n = 100%)

7 3 4.05

8 3 4.05

9 2 2.70

10 1 1.35

11 3 4.05

12 3 4.05

DISCUSSION ability status was 5.9 (Table 2). This finding was

Masticatory problems usually appear concomitant
with the loss of functional posterior tooth and in
condition where remaining teeth were not well-
distributed. Results of this study showed that the
elderly who have good mastication ability were 26
elderly (35.14%) and 48 elderly (64.86%) had poor
mastication ability status. The mean number of
total-FTUs score in elderly with good masticatory
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in accordance with both studies by Sheiham et
al.?" and Sarita et al.?? which stated that difficulty
in chewing food can be avoided by maintaining
five pairs of occluded posterior teeth (5-6 total
FTUs).2"22 However, this value was lower compared
to the studies conducted by Ueno et al." in Japan,
Hsu et al.' in Taiwan and Samnieng et al.? in
Thailand which stated sufficient masticatory
ability can be achieved by maintaining 10 total-
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FTUs."”2 Different results of FTUs might be caused
by selection of subjects, number of subjects and
several different sampling methods were used on
subjects. All of the prior stated reasons might
trigger the different FTUs results. Studies that
include majority subjects with a high number of
FTUs will have a high average number of total-
FTUs. On the contrary, studies including majority
subjects with low number of FTUs and had massive
tooth loss will have low average number of total-
FTUs."

The elderly who used dentures in this study
were only 14 people (18.92%) and all of them used
removable dentures. Good masticatory ability
groups had higher mean numbers of ND-FTUs and
DD-FTUs as shown in table 2. The results obtained
was consistent with study conducted by Zhang et
al.?® to 512 elderly people in China which stated
that replacing missing teeth with removable
dentures might compensate the masticatory ability
impairment.?* However, some studies stated that
removable dentures were not equal to natural
teeth in restoring impaired masticatory ability.
This is due to patients with natural teeth contacts
would have higher bite force compared to those
with dentures.? This might also happens due to
limitations present in removable dentures e.g.
lack of retention, adaptation, and stability.'*'%:26

The majority of removable denture wearers
in this research claimed that the conditions
of their removable dentures were in decent
quality, as they still maintain their comfortability
during usage as well as no distinct functionality
drawbacks. Elders’ perceived convenience of
their removable denture might be influenced by
patient’s perceptions on their oral health status,
attitudinal factors and patient’s motivation.
Elderly also tends to compare their oral health
status with another people in their ages and
perceived their oral health condition in positive
manners.>?” Even so, dentist should recommend
using removable or fixed dental prostheses in
elders with massive tooth loss to regain posterior
tooth contact and preserve their masticatory
function.?®

To rehabilitate masticatory ability, using
implant-supportedprosthesesastoothreplacement
is better than using removable denture. However,
the patient’s economic background must be
considered.? % Furthermore, many aspects should

be taken into account prior implant placement in
elderly. Elderly tend to have systemic conditions
which are commonly associated with aging such
as diabetes, osteoporosis and cardiovascular
diseases. Dental implant procedure may not be
suitable in elderly with these conditions due to
lack of bone density, deterioration in immune
system and affect the wound healing process.
In conditions where patients has Parkinson’s
diseases,  cognitive  function  impairment,
rheumatic diseases, etc. should also necessarily
be considered since these diseases may interfere
maintenance after surgery.? 32 Avoiding the use
of removable dentures by maintaining posterior
natural teeth as many as possible is the key to
preserve masticatory function.™

Age did not influence masticatory ability
as long as the elderly can maintain occluded
posterior teeth or rehabilitate them as explained
in the studies by Samnieng et al.? Marito et al.®
A study conducted by Hsu et al."” also stated
that keeping as many natural teeth and occlusal
contacts as possible would lower the risk of
masticatory dysfunctions due to aging.*"

Smoking was one of the main risk factors of
periodontal disease.3* This habit had a long-term
effect on cases of tooth loss. A study by Feizi et
al.® stated that smokers had worse masticatory
ability than non-smokers.® Study conducted by
Rech et al.* to 48 subjects in Brazil also showed
that smokers had lower masticatory ability than
non-smokers. It was found that smokers had more
cases of tooth loss, carious lesions, and periodontal
disease.* Smoking cessation might have a good
impact on oral health. Former smokers had a
lower risk of tooth loss compared to someone
who still smokes. The risk of tooth loss in former
smokers was reduced after cessation, it might be
almost had the same degree when compared with
non-smokers after + 10-20 years of cessation.3”*

Table 3 has shown that the total-FTUs
score of “0” was the total-FTUs score that most
frequently appears in the subjects. Thirty one
(41.89%) of 74 subjects had a total-FTUs score
of zero. This illustrates that the majority of the
subjects in the Lebakgede Sub-district did not have
posterior teeth contacts. Some subjects in this
study even had good masticatory ability despite
their total-FTUs score being zero or close to zero.
The possible cause was that the elderly considered
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tooth loss as part of aging that was bound to occur
so that the subject accepted their edentulous
state and could maintain a positive perception of
their oral health.? Another possibility were that
the elderly adapting to their tooth loss conditions
and mastication process (e.g. unilateral side
chewing).” The elderly also adapt by increasing
the number of mastication cycles. Every ten years
or so, the mastication cycles increases around
three cycles per swallowing.*

In this study, 78.38% of subjects had systemic
disease. Systemic diseases such as diabetes and
cardiovascular disorders could increase the risk
of tooth loss. Yoo et al.#* conducted a cohort
study and demonstrated that diabetes severity
increased the risk of tooth loss. The study by Haq
et al.® also showed that the DMF-T and DMF-S
scores in patients with cardiovascular disorders
were higher than in the normal group, which
suggests that systemic conditions could increase
the risk of having poor oral health.* Patients with
no systemic disease tend to had more functional
teeth and good masticatory ability.*

Moreover, this research has shown that
contacts between premolar teeth are more
frequent than molar as visualized in Figure 1.
The cause is probably because the molar teeth
were the first erupted teeth, specifically the
first maxillary and mandibular first molars at the
age of 6-7 years.® Thus, the caries risk in molar
teeth were higher than in other teeth. Second
molars also had higher caries risk because of its
unfavorable position and made it more difficult to
clean the teeth. A study conducted by Upadhyaya
et al.* of 626 patients in Nepal stated that the
frequency of tooth extraction caused by caries
most often occurs in the lower first molar, then
the maxillary first molar. The results showed that
80% of the extracted teeth were first, second, and
third molars.

The high frequency of zero total-FTUs
scores in subjects showed that the subjects in
Lebakgede Sub-district might have low awareness
of the importance of maintaining occlusal contact
or rehabilitating it. Some studies have shown that
groups with higher levels of education have more
occlusal contacts than groups with lower levels
of education."”? This also indicates low oral
health knowledge in subjects which is likely to be
influenced by the subject's educational level with
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a percentage of 51.35% were only elementary
school graduates (Table 1). Previous studies stated
that subjects with higher level of education were
more likely to have higher level of oral health
knowledge. "8

Weaknesses of this study were homogeneous
samples so that the proportion of the sample
was inequitable and less varied. Researcher's
and subject’'s limitations, in particular, fatigue in
conducting interviews, could also cause results
bias. Further research with a larger sample is
needed so that the population background would
more vary and to avoid bias. Dentists should
educate patients on oral health and encourage
patients to maintain as many natural teeth as
possible or replace them with prostheses if the
teeth are lost so that the masticatory function is
well preserved.

CONCLUSION

The majority of the elderly in this research mostly
had a low total FTUs score which means that the
masticatory ability status in the elderly tended to
be poor.
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