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Abstract

The purpose of this study was to investigate dental care utilization patterns in the
elderly and to evaluate factors associated with regular dental check-ups in this age group.
A total of 211 elderly people (50 men, 161 women) aged between 60 and 98 years were
investigated. A cross-sectional survey by questionnaire was carried out on visitors to the
Mihama Ikiiki Plaza (an institution for the elderly) in the city of Chiba, Japan between
July and September, 2008. Items on the questionnaire included self-reported oral status,
use of dentures, use of regular medication, oral problems, cleaning of teeth/dentures and
dental care utilization patterns. The results showed that 135 (64.0%) of the responders
had visited a dentist in the past year, 185 (87.7%) had visited the same dentist and 85
(40.3%) had had regular dental check-ups. A stepwise multiple logistic regression analysis
adjusting for age and sex revealed that the factors associated with regular dental check-ups
were significantly higher ADLs (odds ratio (OR) =0.439 in the partially insured and 0.192
in the fully insured in comparison with healthy subjects, p=0.0012), visiting the same
dentist (OR=11.978 in comparison with not visiting the same dentist, p=0.0183) and
cleaning teeth/dentures three or more times per day (OR=1.962 in comparison with
cleaning them two or fewer times per day, p=0.0368). In this study, a higher ADL, visiting
the same dentist and cleaning teeth/dentures three or more times per day were associated
with having regular dental check-ups in the elderly. The best predictive factor for regular
dental check-ups was a high ADL in the elderly.
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Introduction over in Japan has tripled in less than four
decades, rising from 7% in 1970 to 21% in
The percentage of elderly aged 65 years or  2007”. This has meant a concomitant rise in
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the importance of dental care for this age
group. In earlier studies, we investigated oral
health and health behavior in the elderly in
Japan, including in terms of regular dental
visits'™'”. As oral health not only affects oral
conditions™" but also overall systemic health
and vulnerability to disease*”, it is important
that oral health is maintained in this age
group through regular dental check-ups.

The Japanese government launched the
“Healthy Japan 217 campaign in 2000 with
2012 as the target year. One of the goals of
this campaign is prevention of tooth loss and
maintenance of oral health by ensuring that
30% or more of those aged 60 years or over
receive regular dental check-ups by 2010. The
Japanese Dental Association also recommends
that people visit the same (regular) dentist to
maintain oral health.

This study had two aims: 1) to investigate
dental-care utilization patterns in the elderly
in terms of associated factors such as sex,
age, activities of daily living (ADLs), living
situation, regular medication, oral status, use
of dentures, oral problems and cleaning of
teeth/dentures; and 2) to determine which
factors were associated with number of regular
dental check-ups.

Materials and Methods

1. Participants and characteristics

A total of 211 elderly people (50 men, 161
women) aged between 60 to 98 years (mean
age+=SD: 72.6%=7.9 years) were examined
(Table 1). Of these, 46 were almost fully
insured under a federal government rehabili-
tation program (almost fully insured), 68 were
partially insured participants in a community-
based rehabilitation program to improve ADLs
(partially insured) and 97 were healthy elderly
(healthy). In terms of living situation, 43 lived
alone and 168 lived with others such as spouses,
children and grandchildren. One-hundred
forty-four took regular medication. Informed
consent was obtained from all participants
prior to commencement of the study.

Table 1 Participants and characteristics

Sex
Men 50 (23.7)
Women 161 (76.3)
Age (in years)
60-69 89 (42.2)
70-79 82 (38.8)
80-98 40 (19.0)
ADLs*
Healthy 97 (46.0)
Partially insured 68 (32.2)
Fully insured 46 (21.8)
Living situation
Alone 43 (20.4)
With others 168 (79.6)
Medication
Yes 144 (68.3)
No 67 (31.7)
Frequency (%)
*ADLs

Healthy: Healthy elderly, Partially insured: Partially insured
participants in community-based rehabilitation program
to improve ADLs, Fully insured: Almost fully insured
participants in federal-government rehabilitation program

2. Study design

A cross-sectional survey by questionnaire
was administered at the Mihama Ikiiki Plaza
in the city of Chiba, Japan. The Mihama Ikiiki
Plaza is an institution for elderly persons aged
60 years and over and comprises a day service
center and welfare center. Visitors to the facility
are able to participate in recreational activities
and receive physical therapy. We conducted the
questionnaire between July and September,
2008. It included items related to oral status,
use of dentures, use of regular medication,
oral problems (symptoms of dental or gingival
problems, poorly-fitting dentures, halitosis and
clicking of the temporomandibular joint),
cleaning of teeth/dentures and dental-care
utilization patterns. Dental-care utilization pat-
terns consisted of number of dental visits
in the past year, visiting the same dentist
and regular dental check-ups (Table 2). The
number of elderly who had visited a dentist
in the past year included patients who were
receiving treatment. The questionnaire was
distributed by the staff of the institution and
the responders guaranteed anonymity. Persons
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Table 2 Items on questionnaire

Table 3 Oral condition and behaviors

Who do you live with?

Are you on any medication?

Do you have present teeth?

Do you have dentures?

What oral problems do you have now?

How many times do you brush your teeth per day?
How many times do you clean your dentures per day?
When did you go to the dentist last?

Do you have a regular dentist?

Do you have dental check-ups regularly?

less than 60 years of age or with mild dementia
were excluded from the study.

3. Statistical analysis

Differences in proportions were evaluated
using an x° test (two-tailed). When any cell in
the contingency tables showed a value of less
than 5, the Fisher exact test was carried out.
Stepwise multiple logistic regression was used
to determine which factors were significantly
associated with regular dental check-ups, as
defined by odds ratios (ORs) with 95% con-
fidence intervals. Statistical significance was
set at p<<0.05. The statistics were analyzed
with the SAS version 9.1 for Windows (SAS
Institute, Cary, NC, USA).

Results

Table 3 shows self-reported oral condition,
frequency of cleaning of teeth/dentures and
dental-care utilization pattern. Self-reported
oral status revealed that 15 participants (7.1%)
were edentulous and 196 (92.9%) were den-
tate. Furthermore, 118 (55.9%) were denture
wearers, 152 (72.0%) had oral problems and
86 (40.8%) cleaned their teeth/dentures three
or more times per day.

In terms of dental visits, we investigated 3
patterns of behavior: dental visits made in
the past year, visits to the same dentist and
regularity of visits. The results showed that
135 (64.0%) had visited a dentist in the past
year, 185 (87.7%) visited the same dentist,

Self-reported oral status

Edentulous 15 (7.1)

Dentate 196 (92.9)
Dentures wearer

Yes 118 (55.9)

No 93 (44.1)
Oral problems

Yes 152 (72.0)

No 59 (28.0)
Cleaning teeth/dentures

1-2 times per day 125 (59.2)

3 or more times per day 86 (40.8)
Dental-care utilization patterns
Dental visits in past year

Yes 135 (64.0)

No 76 (36.0)
Same dentist

Yes 185 (87.7)

No 26 (12.3)
Regular dental check-ups

Yes 85 (40.3)

No 126 (59.7)

Frequency (%)

and 85 (40.3%) had regular dental check-ups.

Table 4 shows dental-care utilization patterns
in terms of various characteristics, including
oral condition and behavior. Significant dif-
ferences were observed in age (p=0.0065),
ADLs (p=0.0497), self-reported oral status
(p=0.0447) and cleaning of teeth/dentures
(p=0.0199) in relation to having made a
dental visit in the past year. Significant differ-
ences were also observed in age (p<<0.0001),
ADLs (p<<0.0001), self-reported oral status
(p=0.0243) and cleaning of teeth/dentures
in relation to visiting the same dentist (p=
0.0170). Lower age correlated with a higher
ADL, and those who cleaned their teeth/
dentures three or more times per day had
significantly more regular dental check-ups
(age: p=0.0009, ADLs: p<<0.0001, cleaning of
teeth/dentures: p=0.0031).

We performed a stepwise multiple logistic
regression analysis to determine which factors
were associated with regular dental check-ups
after forcing age and sex in the model (Table
5). The dependent variable was the presence
or absence of regular dental check-ups, and
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Table 4 Dental-care utilization patterns in relation to characteristics, oral conditions and behaviors

Making dental visit

Visiting same dentist Having regular dental

in past year check-ups
N N (%) p value N (%) p value N (%) p value
Sex 0.9974 0.1620 0.1715
Men 50 32 (64.0) 41 (82.0) 16 (32.0)
Women 161 103 (64.0) 144 (89.4) 69 (42.9)
Age (in years) 0.0065 p<<0.0001 0.0009
60-69 89 60 (67.4) 84 (94.4) 44 (49.4)
70-79 82 58 (70.7) 75 (91.5) 35 (42.7)
80-98 40 17 (42.5) 26 (65.0) 6 (15.0)
ADLs 0.0497 p<<0.0001 p<<0.0001
Healthy 97 70 (72.2) 92 (94.9) 55 (56.7)
Partially insured 68 41 (60.3) 61 (89.7) 23 (33.8)
Fully insured 46 24 (52.2) 32 (69.6) 7 (15.2)
Living situation 0.8554 0.4996 0.4184
Alone 43 27 (62.8) 39 (90.7) 15 (34.9)
With others 168 108 (64.3) 146 (86.9) 70 (41.7)
Medication 0.5112 0.9083 0.5446
Yes 144 90 (62.5) 126 (87.5) 56 (38.9)
No 67 45 (67.2) 59 (88.1) 29 (43.3)
Self-reported oral status 0.0447 0.0243 0.2645
Edentulous 15 6 (40.0) 10 (66.7) 4 (26.7)
Dentate 196 129 (65.8) 175 (89.3) 81 (41.3)
Dentures wearer 0.6643 0.5380 0.1176
Yes 118 77 (65.3) 102 (86.4) 42 (35.6)
No 93 58 (62.4) 83 (89.3) 43 (46.2)
Oral problems 0.8109 0.2027 0.7000
Yes 152 98 (64.5) 136 (89.5) 60 (39.5)
No 59 37 (62.7) 49 (83.1) 25 (42.4)
Cleaning teeth/dentures 0.0199 0.0170 0.0031
1-2 times per day 125 72 (57.6) 104 (83.2) 40 (32.0)
3 or more times per day 86 63 (73.3) 81 (94.2) 45 (52.3)

the 10 independent variables were as follows:
sex, age, ADLs, living situation, use of regular
medication, self-reported oral status, use of
dentures, oral problems, cleaning of teeth/
dentures and visiting the same dentist. Based
on a priori entry and exit criteria, stepwise-
model building resulted in a final logistic
regression model that included five variables:
age, sex, ADLs, visiting the same dentist and
cleaning of teeth/dentures. No apparent dif-
ferences were observed in age or sex. Those
with higher ADLs (OR=0.439 in the partially
insured, and OR=10.192 in the fully insured
in comparison with the healthy, p=0.0012),
who visited the same dentist (OR=11.978 in
comparison with those not visiting the same

dentist, p=0.0183) and cleaned their teeth/
dentures three or more times per day (OR=
1.962 in comparison with cleaning them twice
per day or less, p=0.0368) had significantly
more regular dental check-ups.

Discussion

The National Health Survey (1999) in
Japan” reported that 46.9% of people aged
65—74 years, 34.8% of those aged 75-84 years
and 22.8% of those aged 85 years and over
had made dental visits in the past year. In this
study, although no decrease was observed in
the percentage of participants aged 60-69
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Table 5 Multiple logistic regression analysis (stepwise method) for having regular check-ups

Adjusted odds ratio 95% confidence interval p value
Age 0.992 0.941-1.047 0.7789
Sex 0.9403
Men 1.000 (reference)
Women 1.030 0.479-2.213
ADLs 0.0012
Healthy 1.000 (reference)
Partially insured 0.439 0.266-0.722
Fully insured 0.192 0.071-0.522
Visiting same dentist 0.0183
No 1.000 (reference)
Yes 11.978 1.524-94.162
Cleaning teeth/dentures 0.0368

2 times per day or less

3 or more times per day 1.962

1.000 (reference)

1.042-3.694

The dependent variable was the presence or absence of regular dental check-ups.

The 10 independent variables were sex, age, ADLs, living situation, use of regular medication, self-reported
oral status, use of dentures, oral problems, cleaning teeth/dentures and same dentist.

This model included compulsory age and sex to adjust for confounding factors.

and 70-79 years visiting the dentist in the past
year, a significant decrease was observed in
those aged 80 years and over. Other studies™"”
covering dental visits in the past year have
revealed that the percentage rapidly decreased
in those aged over 80 years.

We have pointed out that it is important to
understand the national dental care system in
each country when considering the number of
dental visits made'. Osterberg et al."”’ reported
that people aged 65 and over showed the
largest increase in the utilization of dental
care, which they defined as any contact with a
dental clinic resulting in a bill during a calen-
dar year before and after the introduction of
the National Dental Health Insurance System
in Sweden. This increased from 26% in 1974
to 39% in 1984. Also, Wall and Brown'® in the
United States found that people aged 2 years
or over with private dental insurance visited a
dentist more often in the past 12 months than
did those without based on the 1999 National
Health Interview Survey. Thus, a country’s
national dental care system influences the
number of dental visits made.

In other studies which looked at dental
visits, 44% of those aged 65 and over who
were interviewed reported having visited a

dentist during the preceding year and major
predictors for a dental visit were the number
of present teeth and household income in
Finland". Also, Holtzman et al.” reported den-
tate status, perceived need and recent experi-
ence with symptoms were the best predictors
of dental utilization. Moreover, Osterberg et
al'” concluded that functional ability and
general health factors had lower significance
for the time elapsed since the last visit to a
dentist than socioeconomic, social support,
or life-style factors in the elderly. The results
of this study indicated that age, ADLs, dentate
status and cleaning of teeth/dentures were
associated with dental visits in the past year.
Ensuring that older adults receive routine
oral health care is critical, as basic oral health
services are essential components of primary
health care, and receiving routine preventive
care is associated with good oral health®. In
2004, 38.7% of people aged 60-69 years and
29.5% of those aged 70 years and over in
Japan reported that they had regular dental
check-ups”. In this study, 49.4% of those aged
60-69 years reported having regular dental
check-ups, as did 42.7% of those aged 70-79
and 15.0% of those aged 80-98, and this
percentage decreased with age, especially
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for those aged 80 years and over. Another
Japanese study also revealed that the percent-
age of people who regularly utilized dental
care rapidly decreased in those aged 80 years
and over”.

We investigated the relationship between
making dental visits in the past year and
visiting a regular dentist”. The percentage
of participants having regular dental check-
ups was the lowest among the three dental
utilization patterns investigated in this and
our previous studies. This was because visiting
a dentist in the past year and having a
regular dentist are related to dental treatment
and prevention, but having regular dental
check-ups is only related to preventive health
behavior. We carried out a multiple logistic
regression analysis of regular dental check-
ups only because this made interpretation of
the results easier and such check-ups were
one of the target values of the Healthy Japan
21 campaign.

Lundgren et al” found that dental state,
loneliness, number of drugs, ADL impair-
ment depending on mental status and school
education were associated with regular check-
ups based on the results of a stepwise logistic
regression analysis. Ohi et al.” reported that
regular utilization was associated with a higher
number of remaining teeth, younger age, the
presence of systemic disease, the absence of
depressive symptoms and higher educational
attainment. Moreover, Sohn and Ismail"” dis-
covered that dental insurance, perceived oral
health status and dental anxiety were associated
with regular dental visits. They also reported
that dental anxiety was a factor influencing
behavior in regular dental visits, especially in
adults with private dental insurance. Thus,
although many factors have been associated
with regular dental check-ups in earlier studies,
in this study we found that ADL was the
most relevant. This may be explained by the
Japanese medical insurance system, economic
factors and depression due to decreasing ADLs.
To ensure access to dental care in the impaired
elderly is very important in maintaining good
oral health care.

We were unable to clearly identify the

causality between regular dental check-ups
and associated factors in this study as it was
based on a cross-sectional survey. However,
higher ADLs, visiting the same dentist and
frequency of cleaning of teeth/dentures were
associated with having regular dental check-
ups in the elderly. The best predictive factor
for regular dental check-ups was ADLs in the
elderly.
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