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SUMMARY Although the shortened dental arch

(SDA) concept has been known to all over the

world, acceptance of the SDA concept as an oral

health standard can be questionable from the

patients’ point of view, even if it is biologically

reasonable. Furthermore, because the health

insurance system covers removable partial dentures

(RPDs) for all citizens in Japan, SDA patients seem

to prefer to receive prosthetic treatment to replace

the missing teeth. However, there were few field

surveys to investigate the usage rate of RPDs in

Japan. The purpose of this study was to determine

the usage rate of RPDs in older Japanese subjects

and to investigate the factors related to the usage of

RPDs. Partially edentate participants (n = 390) were

included in this study. Oral examinations were

conducted to record several indices. The Cochran–

Armitage trend test was used to evaluate the

relationship between the number of missing teeth

and the usage rate of RPDs. Chi-squared tests and

logistic regression analysis were conducted to

evaluate the factors related to the usage rate of

RPDs. Usage of RPDs had a significantly positive

association with the number of missing distal

extension teeth and bilaterally missing teeth. The

usage rate of RPDs increased as the number of

missing distal extension teeth increased (P for

trend < 0�001). The conclusion of this study was that

participants with missing distal extension teeth had

higher usage rates of RPDs than other participants,

and the usage rate increased as the number of

missing distal extension teeth increased.
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Introduction

Patients with missing distal extension teeth are usu-

ally offered three types of prosthetic intervention: a

removable partial denture, a cantilever fixed partial

denture or dental implants. In the early 1980s,

K€ayser (1) proposed that patients missing most of

their posterior teeth (i.e. with a shortened dental

arch or SDA) had sufficient adaptive capacity to

maintain oral function when the number of occlusal

units (where a pair of occluding premolars corre-

sponds to one unit, and a pair of occluding molars

corresponds to two units) was more than four if

symmetrical or more than six if asymmetrical. This is

known as the SDA concept.

The K€ayser⁄Nijmegen group carried out cross-sec-

tional studies and longitudinal studies in the Nether-

lands and Tanzania to investigate oral function (1),

signs and symptoms of temporomandibular disorders

(2), occlusal stability (3, 4), oral comfort (5) and

periodontal support (6) among SDA patients. The

results of these studies supported K€ayser’s SDA con-

cept. Several additional clinical studies of SDA (7–

10), including randomised control trials, have been
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conducted, and almost all of them supported the

SDA concept.

However, our previous studies (11, 12) found that

older Japanese, especially denture wearers, preferred

removable dental prostheses to no replacement.

Acceptance of the SDA concept as an oral health stan-

dard can be questionable from the patients’ point of

view, even if it is biologically reasonable. Further-

more, because the health insurance system covers

removable partial dentures for all citizens in Japan,

SDA patients seem to prefer to receive prosthetic

treatment to replace the missing teeth. Unfortunately

in Japan, there were few field surveys for investigat-

ing the usage rate of removable partial dentures.

The purpose of this study was to investigate the

usage rate of removable partial dentures (RPDs) in

older Japanese subjects and to investigate the factors

related to the usage rate.

Material and methods

Subjects

The protocol of this study was approved by the Ethi-

cal Review Committee of the Osaka University Gradu-

ate School of Dentistry (H14-7).

The subjects in this study were community-dwell-

ing and independently living people over 60 years of

age who attended weekly lectures at the Senior Citi-

zens’ College of Osaka. This college is one of the

adult educational systems supported by the govern-

ment of Osaka, which enrols volunteers for a period

of one year. At the end of a lecture on oral health

issues, the purpose and procedures of this study were

explained to the audience, and volunteers were

requested to return for a dental examination on

another day.

After informed consent was obtained, subjects were

given the opportunity to ask questions while complet-

ing the questionnaires. Subjects could refuse to partic-

ipate in the oral examination portion of the study.

Data were collected by means of the questionnaire

and dental examination.

In this study, SDA was defined as a dentition with

a missing distal extension and intact anterior regions

with at least the canine present on both sides. An

inclusion criterion was that the dentition opposite the

SDA should be complete or restored by a fixed pros-

thesis replacing as far back as the second molars.

Questionnaire

Information about individual characteristics including

age, gender and satisfaction with their financial status

was collected using a standardised questionnaire. The

question ‘How satisfied are you with your financial

status?’ was used to collect information about self-

assessed satisfaction with financial status. The

response options for satisfaction with financial status

were ‘very satisfied’, ‘satisfied’, ‘fair’, ‘dissatisfied’ and

‘very dissatisfied’; the response codes were 1, 2, 3, 4

and 5, respectively.

Oral examination

Oral examinations were conducted by trained den-

tists, and several indices were recorded including the

condition of the remaining teeth and usage of RPDs.

Statistical analysis

Chi-squared tests were conducted to evaluate the fac-

tors related to the usage rate of RPDs. Logistic regres-

sion analysis was performed using the usage of RPDs

as the dependent variable, and gender, age and other

measured variables as independent variables. Using

the forced enter method, the independent variables

were introduced to the model. The Cochran–Armitage

trend test was used to evaluate the relationship

between the number of missing teeth and the usage

rate of RPDs. The data were analysed using SPSS 14.0

for Windows* with a significance level of 5%.

Results

A total of 1913 participants took part in this study, of

which 52�2% were men. The mean age of participants

was 66�2 � 4�2 years. Of the participants, 390 partici-

pants qualified as having an SDA; 48�2% of these

were men. The mean age of SDA participants was

66�1 � 3�8 years. Of the SDA participants, 173 had a

distal extension missing in the maxilla, and 217 had a

distal extension missing in the mandible. Among the

SDA participants, 38�7% were using RPDs.

Figure 1 shows the usage rate of RPDs by the num-

ber of missing distal extension teeth and whether

teeth were missing unilaterally or bilaterally. The

*SPSS Inc., Chicago, IL, USA.
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usage rate of RPDs increased as the number of missing

distal extension teeth increased, both unilaterally (P

for trend < 0�001) and bilaterally (P for

trend < 0�001). No significant differences in the usage

rate of RPDs were found between genders, between

under 65 years and over 65 years of age, or between

participants satisfied and not satisfied with their

financial status (Table 1). However, participants miss-

ing distal extensions bilaterally in the mandible, and

those missing three or more distal extension teeth

recorded significantly higher RPD usage rates. Logistic

regression analysis indicated that wearing RPDs had a

significant positive association with the number of

missing distal extension teeth and bilateral missing

teeth (Table 2).

Discussion

This study showed that the usage rates of RPDs by

participants with missing distal extensions increased

with the increase in the number of missing distal

extension teeth, both unilaterally and bilaterally.

Because an RPD is a prosthetic appliance that

patients can remove by themselves, and usage of the

Table 1. Factors influencing usage of RPDs

SDAs N (%) RPD wearers N (%) P

Gender (n = 390)

Male 117 (62�2) 71 (37�8) 0�710
Female 122 (60�4) 80 (39�6)

Age (n = 386)

Under 65 y 94 (61�4) 59 (38�6) 0�922
Over 65 y 142 (60�9) 91 (39�1)

Financial status(n = 291)

Satisfied 122 (60�1) 81 (39�9) 0�349
Not satisfied 58 (65�9) 30 (34�1)

Number of missing teeth (n = 390)

≤2 210 (82�0) 46 (18�0) <0�001
≥3 29 (21�6) 105 (78�4)

Missing area (n = 390) unilateral/bilateral

Unilateral 179 (69�6) 78 (30�4) <0�001
Bilateral 60 (45�1) 73 (54�9)

Missing in(n = 390) maxilla/mandible

Maxilla 116 (67�1) 57 (32�9) 0�037
Mandible 123 (56�7) 94 (43�3)

Toothbrushing frequency (n = 390)

≤2 46 (67�6) 22 (32�4) 0�236
≥3 193 (59�9) 129 (40�1)

Table 2. Logistic regression model for usage of RPDs by forced

enter method

Odds ratio 95% CI P

Gender 0�991 0�455 2�162 0�983
Age 0�425 0�864 1�063 0�425
Financial status 1�088 0�463 2�559 0�846
Number of missing distal

extension teeth

15�534 8�105 29�770 <0�001

Missing area

unilateral/ bilateral

0�023 0�005 0�099 <0�001

Missing in

maxilla/ mandible

0�742 0�330 1�671 0�471

Independent variable: Usage of RPDs (not using = 0 and

using = 1); Dependent variables: Gender (male = 0 and

female = 1); Age (continuous variable); Financial status (satis-

fied = 0 and others = 1); Number of missing teeth (continuous

variable); Missing area (unilateral = 0 and bilateral = 1); Missing

in (maxilla = 0 and mandible = 1).

Fig. 1. Usage rates of RPDs.
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RPD depends on patient cooperation, RPD wearers

might feel dissatisfied with their masticatory function

without the RPD, knowing that the RPD is available

to improve this situation. Ikebe et al. (11) reported

that older Japanese people preferred prosthetic treat-

ment to having bilateral missing lower first and sec-

ond molars. Previous surveys (13, 14) of dentists’

attitudes in several European countries indicated that

the SDA concept was accepted by a majority of den-

tists, but was not widely practiced. While the effec-

tiveness of the SDA concept has been accepted in

several countries, it may have been used only in lim-

ited situations.

The chi-squared tests showed that the usage rate of

RPDs in participants with unilateral missing distal

extension teeth was higher than in those with bilat-

eral missing distal extension teeth. This result was

thought to be affected by the fact that over half of the

SDA participants had one missing tooth and most of

them did not use RPDs. However, the logistic regres-

sion analysis revealed that the usage rate of RPDs in

participants with bilateral missing distal extension

teeth was higher than in those with unilateral missing

distal extension teeth. This result may have been

affected by the finding that if the number of missing

teeth was the same, participants who were missing

teeth unilaterally had more distal teeth than partici-

pants who were missing teeth bilaterally. Fueki et al.

(15) reported that an asymmetric arch was a signifi-

cant factor in the perception of chewing ability as well

as prosthetic restoration and that the shorter side of

an asymmetrical SDA had a greater negative impact

on perceived chewing ability than in a symmetrical

SDA. A unilateral SDA is more asymmetrical than a

bilateral SDA; therefore, we found that unilateral

SDA participants used RPDs more frequently than

participants with bilateral SDAs. This finding has not

been reported in previous studies (16, 17).

One possible reason is that there were few partici-

pants with bilateral missing distal extension teeth, so

we were unable to find statistically significant differ-

ences.

It is important to consider the reasons why some

participants do not wear their RPD. These include the

sensation of a foreign body in the mouth, the incon-

venience of inserting or removing the RPD, economic

problems or low adaptability to the dentures. How-

ever, one of the most persuasive reasons is that they

feel that they have no need for the denture, because

they do not feel that their masticatory ability or

appearance is compromised by not using the RPD.

That is, their masticatory performance and occlusal

force may not decrease to the point where good oral

function is lost. Although dentists should explain the

risks of leaving the defect untreated, they cannot

compel patients to wear RPDs. The treatment plan

should be decided through communication between

the clinician and the patient.

It is appropriate to consider the limitations of this

study. In Japan, the removable partial denture treat-

ment is covered by the national healthcare insurance

system. Therefore, almost all patients with partial e-

dentulism might be explained or recommended

about RPD treatment by dentists. For this reason,

the usage rate of RPD would be relatively higher

than the other countries. In this study, participants

were over 60 years old. If the participants were

younger group, the usage rate of RPD may be lower

because of the aesthetic problem. Then, the age of

participants was also one of potential bias. The par-

ticipants were non-clinical, non-institutionalised and

community-dwelling older Japanese individuals, and

most of them were physically and cognitively

healthy and not economically deprived. Notably, this

group may not reflect the characteristics of an aver-

age group in similarly aged Japanese people. Individ-

uals in our study population could be considered

healthier and more highly educated than the aver-

age older adult in Japan. Furthermore, the partici-

pants in this study were elderly people attending the

elective health seminar; therefore, they were more

likely to be compliant and more likely to care their

own oral health.

Conclusion

The usage rates of RPDs in participants with missing

distal extension teeth increased as the number of

missing distal extension teeth increased. Over half of

participants with a missing first molar wore an RPD.
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