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Abstract

Background: The purpose of this research was to assess the association among self-rated oral health, general health, and quality of life
(QOL) in Korean older adults.

Method: Data were analyzed from the 5th Korea National Health and Nutrition Examination Survey (KNHANES V, 2010) with 1,866
subjects, aged 60 or older. QOL was measured by EQ-5D (EuroQOI-5 Dimension). Self-rated oral health was queried in a health interview survey.
Chi-square and hierarchical logistic regression analyses were conducted using IBM SPSS 23.0.

Results: More than 45% and 31% of the subjects rated their oral health and general health as poor, respectively. Subjects who were women
(t=-0.24, p<.05) and less educated (p<.05) were more likely to report poor perceived oral health. The correlation between oral and general
health was weak (rho=0.14, p<.001) but subjects perceived their general health very good and good had significantly better perceived oral
health (F=10.99, p<.001). After controlling for confounders, subjects who had less difficulty in chewing (OR: 0.15, 95% CI: 0.13-0.20), better
perceived health (OR: 0.47, 95% CI: 0.25-0.90) and no depressive symptom (OR: 0.69, 95% CI: 0.50-0.97) faced less perceived oral health

difficulties than those who had chewing difficulties, worse perceived health and with depressive symptom.

Conclusion: In conclusion, self-rated health, general health, and quality of life were associated with each other in older adults. It is proposed
that oral health, general health, and quality of life should be regarded as a holistic approach in the elderly population.
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Introduction

As the rapid aging of the population involves an increase in the
prevalence of oral disease, researchers have become increasingly
interested in the oral health of older people and its association of
quality of life. Previous research demonstrated that substantial
proportion of older adults and elderly population experience
problem in chewing, pain, difficulties in eating, and difficulties in
social relationship associated with conditions of oral disorders
[1-3]. Dry mouth and the diminished number of teeth result in
impaired food and beverage intake, which further undermine a
person’s quality of life [4-6]. Oral health is also has been proved
so with many diseases such as diabetes, cardiovascular disease [7].
It has been stated that self-rated oral health status is the critical
element toward a better quality of life [8].

Since the perception of oral health is considered to encompass
both physical and psychological dimensions, it is commonly used in
several studies to plan and monitor health services and in promoting
oral health. Poor oral health may constitute an additional burden
that causes further decrements in the general well-being and
quality of life of older adults. Several researchers have evaluated
the extent of the relationship between self-rated oral health and
quality of life [9-11] and general health. To date, however, relatively
fewer studies have addressed the relationship between self-rated
health and self-rated oral health in older adults with the National
dataset in Asia. We were interested in this association because we
thought that if self-rated oral health is not an independent notion,
it could be, to some extent, a reflection of self-rated general health,
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and quality of life particularly among some subgroups of the
population. Therefore, this study aimed to assess the association
among self-rated oral health, general health, and quality of life
(QOL) in Korean older adults.

Materials and Methods
Subjects

A total of 3,840 households were surveyed, selected from
192 survey location. The overall participation rate was 82.8%.
All participants provided written informed consent for both the
participation in the survey and use of the data for research purposes.
Participants completed a health interview, health behavior survey,
nutritional survey, and medical examination. A health interview
includes a database of demographic characteristics (age, income,
education, occupation, marital status, current smoking). This study
analyzed 1,866 subjects aged 60 years or older who participated
in KNHANES V-1 (January-December, 2010). Information regarding
gender, age, marital status, education, smoking status was obtained
from health behavior survey. Education was classified as less than
elementary school, middle school, high school, and over college
or University graduate. Occupation was divided into the current
working and no current working. Marital status was classified
by the presence/ absence of a spouse. Current Smoking was
categorized as yes or no.

Perceived Oral Health and General health

The self-rated oral health was measured with the question
“how do you think your oral health state is, considering your teeth
and gums?” with a choice of five answers (very good, good, fair,
poor, and very poor). Cronbach alpha for question was 0.65, 0.66,
0.65, 0.67, 0.69, and 0.64, respectively. Self-rated general health
was measured with a question that “In general, would you rate your
health?” and using single-item global ratings measured on 5-point
Likert scales: ‘poor; ‘fair; ‘good, ‘very good’ and ‘excellent’ The
higher the scores indicate the more negative rated health.

Quality of life

The Korean version of the European quality of life questionnaire
(EQ-5D) was used to evaluate the quality of life. The EQ-5D records
the level of the self-reported problem according to five domains:
mobility, self-care, usual daily activities, pain/discomfort, and
anxiety/depression. Each domain is assessed based on a single
question with three response level (no problem/ some problem/
extreme problems), and participants selected the statement that
best described them. For logistic regression, “no problem” was
considered as “no problem” with code “0” and “some problem,”
“extreme problems” were considered as “problem” with code “1.”

Statistical Analysis

Data were analyzed by IBM SPSS/PC statistical program
(version 23.0 for Windows; IBM SPSS, USA). Dichotomous
variables are presented as percentage variables and analyzed
with Chi-square test, and continuous variables are presented as a
mean and standard deviation and were analyzed by independent
t-test. Multivariate logistic regression analyses were conducted
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to analyze the association of the self-rated oral health with self-
rated general health. After controlling for multivariate (age, gender,
income, education, household income, smoking), the multivariate
model gets odds ratios and 95% C.I (Confidence Intervals) for all
factors. P- Value<.05 was considered statistically significant for all
statistical analyses.

Results

General Characteristics of Study Population

Table 1: General characteristics of study population.

Variable Category n %

Male 836 448
Gender

Female 1030 55.2
60-70 1091 58.5
Age(years) 70-80 651 34.9
>80 124 6.6
With spouse 1323 71.3

With spouse, 18 1

separate
Marital status Widow/
idow,

Widower 482 26

Divorce 33 1.8
<Elementary 1156 63.2

Middles school 256 14

Education

High school 291 159

> College 126 6.9
Low 855 45.8
Middle low 464 24.9

Family Income

Middle high 295 15.8
High 251 13.5

Table 1 shows the general characteristics of study population.
Among 1,866 study population, Over half of the sample was female
(55.2%), and the average age was 69.5 years. Almost a half of the
participants were in 60-70 years of age (58.5%) followed by 34.9%
of 70-80, 6.6% of over 80 with no significant difference by gender.
Most male participants (91.8%) had a spouse however 42.4% of the
female was the widow (F=33.12, p<.001). There were significant
disparities between male and female in education. Significantly
more male than female were classified as higher education (12.9%
vs.2.0%), but more females than males were classified as less than
elementary education (80.2% vs. 42.4%) (p<.001). Almost half of
the samples were low household income (45.8%) (Table 1).

Oral Health and Self-Rated Oral Health Status

Participant’s oral health status was shown in Table 2. More
female than male had caries in permanent teeth (90.2% vs.
86.2%) (F=7.01, p<.01) but there was no gender differences in a
toothache within a year and the jaw pain. More female than male
reported chewing difficulties (42.2% vs. 37.9%) (F=3.44, p<.05)
but there were no gender differences in a problem in speaking
Tables 2,3 shows the association between self-rated oral health
and demographic characteristics. 45% of individuals rated their
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oral health as very good/good/ fair and only 55% as poor to a very
pool. The average scores of self-rated oral health were 3.51, and a

Table 2: Oral health status in subjects.

significantly higher proportion of participants were classified poor
(45.92%) and very poor (9.06%).

Male Female
Variables Category Chi-square
N n %
Caries in No 115 13.8 101 9.8 S
permanent teeth Yes 720 86.2 927 90.2
Toothache within No 623 74.3 745 72.2 oe
ayear Yes 196 23.4 256 24.8 '
No 801 95.5 974 94.4
Jaw pain 0.731
Yes 17 27 2.6
Chewing No 517 62.1 595 57.8 24t
difficulties Yes 316 37.9 434 422 '
Very discomfort 10 15 1.5
Discomfort 112 13.4 163 15.8
Problem in Fair 104 12.4 120 11.7 7.093
speaking
Problem 315 37.7 399 38.7
Not at all 287 34.3 330 32
*p <0.05, **p <0.01, ¥**p <0.001
Table 3: Perceived oral health by demographic characteristics.
Variables Category Mean*SD t/F
Male 836 3.46+0.87
Gender -0.24*
Female 1036 3.54+0.82
60-70 1091 3.52+0.84
Age(years) 70-80 651 3.49+0.85 0.192
>80 124 3.53+0.77
<Elementary * 1156 3.54+0.84
Middle ® 256 3.52+0.84
Education 4.35%a,b>d
High © 291 3.48+0.84
>College ¢ 126 3.25+0.89
Excellent ? 3.28+1.02
Good 470 3.41+0.89
Self-rated Health Fair ¢ 684 3.46+0.82 10.99***a, b, c>d, e
Poor ¢ 465 3.63+£0.79
Very poor © 144 3.80+0.76
* p <0.05, **p <0.01, ***p <0.001

A significantly higher score of self-rated oral health in female
than that of males (t=-0.24, p<.05), which indicated that more
female participants evaluate their oral health more negative. Lower
educated participants have negatively rated their oral health than
that of higher education (F=4.35, p<.05) (Table 3). As for the general
self-rated health, a significantly higher proportion of participants
were classified poor (24.5%) and very poor (7.6%). There was a
significant correlation between general self-rated health and self-
rated oral health (rho=0.14, p<.001). Participants who responded
relatively better perceived general self-rated health had better
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score of self-rated oral health (F=10.99, p<.001).The association
among the self-rated oral health, activity limitation and EQ5D are
shown Table 4. For those who have mobility limitation, the self-
rated of oral health score was higher than those who without
mobility limitation (t=-2.4, p<.01).

The self-rated oral health was higher for those with moderate
problem in mobility compared to those without mobility problem
(F=10.18, p<.01), for those with moderate problem in self-care (EQ-
5D self-care) compared to those without problem (F=5.68, p<.001),
for those with moderate problem in usual activity compared to
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those without problem (F=8.11, p<.01) and for those with moderate
problem in pain/discomfort compared to those without problem
(F=8.88,p<.001). For those with the moderate and severe problemin
anxiety/depression, the self-rated oral health was higher compared
to those without a problem (F=13.52, p<.001). The predictors
perceived oral health is shown in Table 5. In a multivariate analysis

Table 4: Perceived oral health by activity limitation and EQ5D.

adjusted for socioeconomic status, subjects who had less difficulty
in chewing (OR: 0.15, 95% CI: 0.13-0.20), better perceived health
(OR: 0.47, 95% CI: 0.25-0.90) and no depressive symptom (OR:
0.69, 95% CI: 0.50-0.97) faced less perceived oral health difficulties
than those who had chewing difficulties, worse perceived health
and depressive symptom.

Variables Category N MeanSD t/F
Yes 436 3.63+0.81
Activity limitation -2.4%*
No 1397 3.47+0.85
No problem ? 1169 3.44+0.86
EuroQOL Mobility Moderate problem® 629 3.61+0.80 10.18*** a<b
Severe problem © 35 3.74+0.78
No problem a 1169 3.48+0.85
EuroQOL Self-care Moderate problem® 629 3.70£0.77 5.68** a<b
Severe problem © 35 3.40+0.74
No problem ? 1626 3.46+0.85
EuroQOL Usual activity Moderate problem® 192 3.65+0.82 8.11*** a<b
Severe problem © 15 3.56+0.73
No problem @ 1107 3.44+0.85
EuroQOL Pain/discomfort Moderate problem ® 591 3.59+0.84 8.8%**
Severe problem ¢ 133 3.68+0.76
No problem ? 1547 3.46+0.85
EuroQOL Ar.metY/ Moderate problem ® 252 3.74+0.76 13.52*** a<b, ¢
depression
Severe problem ¢ 32 3.78+0.75
*p <0.05, **p <0.01, ***p <0.001
Table 5: Multiple logistic regression results of predictors perceived oral health.
Model 1 Model 2 Model 3
Variable Category
0Odds Ratio 95% C.I. 0Odds Ratio 95% C.I. 0Odds Ratio 95% C.I.
60-70 1 1 1
Age 70-80 1.13 0.74-1.73 1.28 0.80-2.04 1.33 0.83-2.15
>80 1.00 0.65-1.53 1.08 0.67-1.73 1.10 0.68-1.77
Male 1 1 1
Gender
Female 1.03 0.82-1.29 1.02 0.80-1.31 1.09 0.66-1.74
>College
<Elementary 1.80** 1.19-2.71 1.57* 1.00-2.45 1.48 0.94-2.32
Education
Middle 1.54 0.98-2.40 1.36 0.83-2.21 1.34 0.82-2.19
High 1.28 0.83-1.98 1.34 0.84-2.14 1.33 0.83-2.14
With Spouse 1 1 1
Marital status i
unmarried/ 1.08 0.85-1.38 1.10 0.84-1.44 111 0.85-1.46
divorced
Caries in No 0.87 0.68-1.11 0.85 0.66-1.08
permanent teeth
Toothache No 0.77* 0.60-0.99 0.79 0.61-1.01
Jaw pain No 1.18 0.59-2.36 1.25 0.62-2.51
Chewing No 0.16%+* 0.13-0.20 0.17%+ 0.13-0.21
difficulties
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Excellent 0.47* 0.25-0.90
Good 0.63 0.38-1.04
Self-rated Health
Fair 0.57* 0.35-0.93
bad 0.73 0.46-1.18
Activity Yes 1.04 0.77-1.41
limitation
EuroQOL
Mobility No problem 1.03 0.77-1.39
EuroQOL Self- No problem 0.86 0.57-1.30
care
EuroQOL Usual | oplem 121 0.85-1.73
activity
EuroQOL Pain/| -\ oblem 0.96 0.72-1.26
discomfort
EuroQOL
Anxiety/ No problem 0.69* 0.50-0.97
depression
95% C.1.: 95 % of Confidence Interval
*p <0.05, **p <0.01, ***p <0.001

Discussion

In the present study, we investigated factors associated with
self-rated oral health among community-dwelling Korean older
adults. In the results, self-rated general health, mobility limitation,
anxiety, and depression were associated with self-rated oral health,
regardless of age, gender, household income, education, marital
status and Caries in permanent teeth. As expected, the response of
self-rated oral health in Korean elders was negative. Approximately
one-half of elders (55%) rated their oral health as poor to a very
poor, which is within the range of the previous reports [12,13].
Self-rated oral health was significantly associated with caries in
permanent teeth and chewing difficulties, and after controlling for
covariates, chewing problem was only factors among oral problems
that influence the self-rated oral health.

It is interesting that chewing problems was a substantial factor
associated with poor self-rated oral health compared with other
oral problems [14]. Reported one of the leading complaints of
elders was not chewing well and masticatory function, which is an
essential factor affecting the independently living older population,
in particular. Also, the decline in chewing ability is related to
functional frailty, lower QOL, and ADL [10,15]. There also was a
contrastin the social inequalities profile of this impact in the sample
under analysis. Previous research reported that subjects in lower
education had higher oral health impact scores. In this study, elders
of greater social inequalities in income and education distribution
had negative self-rated oral health scores, which is consistent with
previous research [12,16, 17]. This study reported that mobility
limitation is associated with self-rated oral health.

This result was consistent with [18] longitudinal study (2001)
which showed that problems with mobility were associated with
few teeth and chewing difficulties. This may indicate that a reverse
causality can also be possible that is frailty can lead to poor oral
function. Further, analysis of our data indicated that poorer
perceived general health and poorer psychological well-being
has lower self-rated oral health score. A better self-rated general
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health, mobility limitation and depression were associated with a
better self-rated oral health. This findings indicated that a higher
level of general health contribute to keep better oral hygiene and
increase chance for socialization which may reduce anxiety and
depression. As reported by [19], preventing mobility barriers may
contribute to better general health, which has significant public
health implication.

Conclusion

With an aging population there is a greater need for oral and
dental care to maximizing successful aging. Based on the results of
our study, general health is not only important as an independent
effect on self-rated oral health, but it may operate synergistically
with a higher level of mobility and anxiety/ depression as well.
Therefore a comprehensive assessment of the oral health of the
elders requires not only their oral status but also measure of
functional capability as well as psychological condition.
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