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Abstract

Background Oral health and frailty are significantly related and should be well examined, especially in late life. Few
studies have explored the relationship of oral health knowledge, attitudes, and practices with frailty and examined
sociodemographic variations in this association. This study aimed to examine the association between oral health
knowledge, attitudes, practices and frailty, with a special focus on comparing differences in their association among
the Chinese community-dwelling older population.

Methods This study included 4218 community-dwelling older adults (aged > 60 years) who participated in a cross-
sectional survey. Sociodemographic characteristics, oral health knowledge, attitudes, practices, and frail status (non-
frailty, pre-frailty, and frailty) were collected with a face-to-face questionnaire-based interview. Multivariate logistic
regression models were used to evaluate the association of oral health knowledge, attitudes, and practices with frailty.

Results Of the 4218 participants, 36.2% (n=1527) and 18.8% (n=792) were classified as pre-frailty and frailty. Age,
gender and educational attainments differences existed in the association of oral health knowledge with frailty.
Urban-rural differences in the association of oral health knowledge and practices with frailty were also found.
Specifically, oral health knowledge was significantly related to frailty only among participants aged 70-79 years
(adjusted odds ratio [95% confidence interval]) (1.08 [1.02—1.15]), females (1.05 [1.00-1.10]), rural residents (1.06
[1.01-1.12]), and those who were primary school and lower education (1.06 [1.01-1.11]), whereas oral health practices
were related to frailty only among urban participants (0.96 [0.92-1.00]).

Conclusion This study confirmed the different associations of oral health knowledge and practices with
frailty among community-dwelling older people in China. Further research is needed to better understand the
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abovementioned differences and public health strategies are required to improve oral health literacy and thereby

contain the development of frailty in later life.

Keywords Oral health knowledge, Oral health attitudes, Oral health practices, Frailty, Older people

Introduction

An increasing proportion of the aging population has
exacerbated the incidence of frailty today [1, 2]. Frailty
is a complex aging-related condition, resulting in a
decreased physiological capacity of organ systems and
enhanced susceptibility to stressors [3]. As an emerging
global health problem challenge, frailty puts a great bur-
den and challenge not only on older individuals but also
on their families and society [4, 5]. Therefore, the explo-
ration of frailty-associated factors has great significance
for academic and practical research.

World Health Organisation (WHO) pointed out that
oral health remains a significant, but overlooked, com-
ponent of healthy aging and well-being in older people
[6, 7]. Oral health literacy (OHL), which comprises oral
health knowledge, attitudes, and practices, represents an
individual’s motivation and ability to access, understand,
and use information through cognitive and social skills
to promote and maintain oral health [8]. The importance
of oral health literacy in the oral care practice and oral
health status has been recognized previously [9, 10].
Besides, much attention has been paid to the impact of
oral health-related indicators on frailty in later life [11].
For example, oral health practices, especially infrequent
brushing or dental service usage, were confirmed related
to frailty in older adults [12]. In addition, decreased tooth
numbers and increased demand for dentures were linked
to a greater risk of frailty in later life [13]. Also, a system-
atic review revealed that self-reported oral pain or mas-
ticatory disorders are significantly associated with frailty
[14].

The presence of oral health-related indicators and
frailty has been confirmed to vary in terms of various
demographic factors [15-17]. Previous studies have
found that advanced age, females, residing in rural, and
less educational attainment had a higher prevalence of
frailty in later life [18—20]. Besides, compared with males,
females were more likely to have more positive attitudes
towards dental healthcare services and higher oral health
attitudes, better self-care practices, and higher oral health
literacy [21]. Furthermore, self-care-related attitudes and
behaviours are influenced by the educational level among
older males [22]. In a recent study, barriers to accessing
remote services and health facilities were linked to the
generally poor oral health status of rural older people,
compared to their urban counterparts [23]. Therefore,
differences in these factors should be examined when
oral health literacy-related variables are linked to frailty.

However, to date, few studies have explored the influ-
ence of sociodemographic disparities on the association
of oral health knowledge, attitudes, practices with frailty
in older adults. Given this, this paper aimed to investigate
the association of oral health knowledge, attitudes, and
practices with frailty, with a special focus on examining
the differences in age, gender, residence, and educational
attainment. The findings would contribute to providing
evidence on the future supportive strategies to improve
frailty in China community-dwelling older people
through the development of personalised oral policies,
tailored to age, gender, residence, and educational attain-
ment separately.

Materials and methods

Sampling and recruitment

In November—December 2020, a multi-stage stratified-
cluster random sampling-based cross-sectional survey
was conducted at Jinshan of Shanghai; Huzhou of Zhe-
jiang Province; Changzhou of Jiangsu Province; and
Huainan of Anhui Province. We categorised the par-
ticipants into urban and rural based on their household
registration and residence information. In other words,
those whose household registration was in urban areas
and who live in urban areas were included in the urban
population, and while were included in the rural popula-
tion. With the support and coordination of local commu-
nity workers, trained graduate students used structured
questionnaires to conduct face-to-face interviews with
the participants. The eligibility criteria for this study
were: age>60 years, no obvious communicative or cog-
nitive impairments, and willingness to participate in the
study.

After excluding invalid questionnaires, 4218 valid ques-
tionnaires were included in this study. Prior to any data
collection, each participant or their legally authorised
representative provided written informed consent for
participation in this study. For more information on the
study design and data collection process for this paper,
please refer to our previously published articles [24, 25].

Measures

Independent variables

On the basis of the 4th Chinese National Oral Health Epi-
demiological Survey [26], a structured questionnaire was
developed and implemented in accordance with the pro-
cedures described in Oral Health Surveys Basic Methods
5th Edition [27]. Our study elicited data on oral health
knowledge, attitudes, and practices among older people.
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(Full content has been provided in Supplementary Mate-
rial S1).

For the 8 questionnaire items on oral health knowledge,
responses were coded as correct, unknown, or incorrect
(2, 1, or O points, respectively; total score: 0-16). Oral
health attitudes were assessed from 6 items (total score:
0-12; negative attitude, O points; gradual positive atti-
tude: 1-2 points), with a higher score indicating a more
positive attitude towards oral health. For each of the 12
items on oral health practices (per item, maximum score:
3 points; minimum score: 0 points; total score: 0-36),
higher scores were associated with less frequent adverse
behaviours and more regulated oral health practices.

Outcome variables

In this study, frailty was assessed with a four-dimensional
(physical, psychological, social, and environmental),
23-item measurement tool. First, we calculated the score
for each item and divided it by 23 separately to obtain
the frailty score, classified as follows: <0.12 as non-frailty,
0.12-0.24 as pre-frailty, and >0.25 as frailty [25, 28]. The
Cronbach’s alpha of 0.771 proved that the scale had good
internal consistency. Detailed content of this measure-
ment has been provided in Supplementary Material S1.

Co-variables

Based on the findings of a literature review [20, 29-31],
data on other variables, such as age (years), body mass
index (BMI, kg/m?), gender (male or female), educational
attainment (primary school and lower, junior school, or
high school and above), residence (urban or rural), living
status (living alone, living with others, etc.), and marital
status, were also included. Moreover, data on smoking
and drinking status, sources of income (salary, pension,
family providing, subsidy, and others), depressive sta-
tus, and functional ability (robust or limited) were also
obtained.

Data analysis

Based on the presence of frail status (non-frailty, pre-
frailty, and frailty), the participants were divided into
three groups. The participant demographics were pre-
sented through descriptive statistics. Logistic regression
models were established to identify differences in the
correlation of oral health knowledge, attitudes, and prac-
tices with frail status.

Multiple logistic regression analyses were conducted
accordingly to determine differences, concerning age,
gender, residence, and educational attainment, in the
unadjusted and adjusted relationships between oral
health knowledge, attitudes, practices and frailty. With
reference to literatures [31, 32], we adjusted for potential
covariates to obtain multiple logistic regression models.
The adjusted odds ratio (AOR) and the corresponding
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95% confidence interval (95% CI) were used to express
the results of these models. All analyses in this study
were conducted in SPSS 23.0.

Results

Participant characteristics

The characteristics of the participants, stratified by frail
status as non-frailty (n=1899/4218, 45.0%), pre-frailty
(1527/4218, 36.2%), and frailty (792/4218, 18.8%), are
shown in Table 1: 42.2% (n=1779/4218) of participants
were in the 60—69 age group, and the majority of respon-
dents were female (n=2734, 65.8%), urban residents
(n=2316, 54.9%), and lived with their family (n=3650,
86.5%); 61.0% of older adults had primary or lower edu-
cation (n=2571/4218) and 78.8% (n=3325/4218) were
married/cohabiting. With regard to health practices,
the majority of participants (n=3332, 79.0%) had never
smoked or consumed alcohol (n=3386, 80.3%). More
than half of the participants had no depression (n=2355,
55.8%), but 45.6% (n=1923/4218) had limited functional
ability.

Age-stratified association between independent and
outcome variables

In Table 2, oral health knowledge and pre-frailty were
associated in participants aged 60—69 years (AOR=1.05,
95% CI: 1.00-1.10) and 70-79 years (AOR=1.08, 95%
CI: 1.03-1.13). However, a significant association with
frailty was seen only in participants aged 70-79 years
(AOR=1.08, 95% CI: 1.02-1.15). In all age groups, oral
health attitudes were linked to both pre-frailty and frailty
at all age groups (P<0.05), whereas significant associa-
tion of oral health practices was not observed (P>0.05).

Gender-stratified association between independent and
outcome variables

Table 3 presents the results of the logistic regression
models after adjusting the co-variables. Oral health
knowledge was correlated with pre-frailty among males
(AOR=1.09, 95% CI: 1.04-1.15) and females (AOR=1.04,
95% CI: 1.00—1.08), but oral health knowledge was linked
to frailty only in female (AOR=1.05, 95% CI: 1.00-1.10).
In both males and females, oral health attitudes were sig-
nificantly correlated with pre-frailty and frailty (P<0.05),
whereas oral health practices were not (P>0.05).

Residence-stratified association between independent and
outcome variables

As shown in Table 4, oral health knowledge, among
rural participants, was significantly linked to frailty
(AOR=1.06, 95% CI: 1.01-1.12). Among urban and
rural participants, oral health attitudes were significantly
related to pre-frailty and frailty (P<0.05). Moreover, oral
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Table 1 Demographic, socioeconomic and oral health characteristics of the study sample of older adults stratified by frail status

(N=4218) [N (%)]
Variables Categories Frail status Total
Non-frailty Pre-frailty Frailty N=4218
(n=1899) (n=1527) (n=792)
Age (years) 60-69 914 (48.1) 595 (39.0) 270 (34.1) 1779 (42.2)
70-79 747 (39.3) 651 (42.6) 340 (42.9) 1738 (41.2)
>80 238(12.5) 281 (18.4) 82 (23.0) 701 (16.6)
Gender Male 703 (37.0) 555 (36.3) 226 (28.5) 1484 (35.2)
Female 1196 (63.0) 972 (63.7) 566 (71.5) 2734 (64.8)
BMI (kg/mz) <185 73(3.8) 77 (5.0) 60 (7.6) 210 (5.0)
18.5-22.9 637 (33.5) 474 (31.0) 272 (34.3) 1383 (32.8)
23-274 940 (49.5) 766 (50.2) 353 (44.6) 2059 (48.8)
2275 249 (13.1) 210(13.8) 07 (13.5) 566 (13.4)
Residence Urban 1147 (60.4) 809 (53.0) 360 (45.5) 2316 (54.9)
Rural 752 (39.6) 718 (47.0) 432 (54.5) 1902 (45.1)
Living status Living alone 143 (7.5) 229 (15.0) 96 (24.7) 568 (13.5)
Living with others 1756 (92.5) 1298 (85.0) 596 (75.3) 3650 (86.5)
Marital status Married/cohabited 1589 (83.7) 1203 (78.8) 533(67.3) 3325(78.8)
Single 310 (16.3) 324(21.2) 259 (32.7) 893 (21.2)
Educational attainment Primary school and below 1058 (55.7) 938 (61.4) 575 (72.6) 2571 (61.0)
Junior school 467 (24.6) 346 (22.7) 24 (15.7) 937 (22.2)
High school and above 374(19.7) 243 (15.9) 93(11.7) 710(16.8)
Smoking status Smoking-quitter 116 (6.1) 124 (8.1) 67 (8.5) 307 (7.3)
Smoker 287 (15.1) 219 (14.3) 73(9.2) 579 (13.7)
Non-smoker 1496 (78.8) 1184 (77.5) 652 (82.3) 3332(79.0)
Drinking status Drinking-quitter 66 (3.5) 74 (4.8) 50 (6.3) 190 (4.5)
Drinker 324(17.1) 256 (16.8) 62 (7.8) 642 (15.2)
Non-drinker 1509 (79.5) 1197 (78.4) 680 (85.9) 3386 (80.3)
Income source Salary 123 (6.5) 73 (11.3) 94 (11.9) 390 (9.2)
Pension 1186 (62.5) 806 (52.8) 352 (44.4) 2344 (55.6)
Family providing 310(16.3) 9(20.9) 215 (27.1) 844 (20.0)
Subsidy 190 (10.0) 69 (11.1) 01(12.8) 460 (10.9)
Others 90 (4.7) 60 (3.9) 30(3.8) 180 (4.3)
Depressive status No depression 1165 (61.3) 762 (49.9) 428 (54.0) 2355 (55.8)
Minimal to mild depression 731 (38.5) 747 (48.9) 326 (41.2) 1804 (42.8)
Depression 3(0.2) 18(1.2) 38 (4.8) 59 (1.4)
Functional ability Robust 1240 (65.3) 804 (52.7) 251 (31.7) 2295 (54.4)
Limited 659 (34.7) 723 (47.3) 541 (68.3) 1923 (45.6)
Oral health literacy Oral health knowledge 10.12+£242 10.32+245 10.05+2.34 10.18+242
Oral health attitudes 841+191 7.66+2.14 7.13+2.36 790+2.14
Oral health practices 18.70+3.63 18.53+£3.66 18.34+£3.63 18.57+£3.64

Note: continuous variables are presented as range and meantstandard deviation, categorical variables are presented as number (%)

health practices were associated with frailty only among
urban participants (AOR=0.96, 95% CI: 0.92—1.00).

Educational attainment-stratified association between
independent and outcome variables

In Table 5, oral health knowledge was significantly related
to pre-frailty among all participant groups whereas oral
health knowledge was significantly associated with frailty
only among participants with primary school or lower
education (AOR=1.06, 95% CI: 1.01-1.11). Oral health
attitudes were significantly related to both pre-frailty

and frailty among different educational attainment
groups (P<0.05), whereas oral health practices were not
(P>0.05).

Discussion

To our knowledge, this study is the first to explore the
association of oral health knowledge, attitudes, and prac-
tices with frail status and whether this association is
varied by age, gender, residence and educational attain-
ment among community-dwelling older people. Based
on the results, age, gender and educational attainment
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Table 2 Results of the logistic regression models on the association between oral health literacy and frail status among different age groups t

Variables

>80 years

70-79 years
Pre-frailty

AO

60-69 years
Pre-frailty

AOR

Frailty
AOR

1.03

Pre-frailty

AOR
1.06

Frailty
AOR

Frailty
AO

95% Cl

95% Cl

95% ClI

95% Cl

R

95% Cl

R

95% Cl

Oral health literacy

(2023) 23:782

094-1.13

0.98-1.14

1.02-1.15

1.00-1.10 1.04 0.97-1.10 1.08** 1.03-1.13 1.08**
0.88*** 0.84-0.93

1.05*
0.85***

Oral health knowledge

Oral health
attitudes

0.78-0.90 0.89* 0.82-0.98 0.82%** 0.74-091

0.84***

0.79%** 0.74-0.85

0.80-0.89

0.97-1.04 0.96 091-1.01 1.01 0.98-1.04 0.97 0.93-1.01 1.00 0.95-1.06 1.03 0.96-1.09

1.01

Oral health
practices

Note: Adjusted by gender, BMI, residence, living status, marital status, education, smoking and drinking status, income, depressive status, functional ability

tReference group: non-frail group; AOR: Adjusted Odds Ratio; 95% Cl: confidence interval of 95%; *P<0.05,**P<0.01,***P<0.001
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differences existed in the association of oral health
knowledge with frail status. Urban-rural differences in
the association of oral health knowledge and practices
with frail status were also found.

Specifically, age differences were observed in the sig-
nificant association of oral health knowledge with frailty
and pre-frailty among those aged 60-69 and 70-79 years.
Our findings are in line with previous research which
suggested that poor oral health knowledge is more likely
to be related to oral disease, which may affect the quality
of life in older adults and thereby increase the potential
risk of frailty [33, 34]. Similarly, the result of this paper
also further illustrates the importance of oral health
knowledge in maintaining the quality of life-related to
oral health [35]. These results can be explained by stud-
ies that have proven that knowledge literacy is a prereq-
uisite for cultivating healthy behaviour [36]. The poor
oral knowledge reserve of Chinese older people makes it
difficult to achieve behavioural changes, which indirectly
affects their oral health status [37].

Our study found that gender differences in the asso-
ciation of oral health knowledge with frailty, while oral
health attitudes and oral health practices were not. In
particular, oral health knowledge was statistically signifi-
cant for frailty in older females, this result may be attrib-
uted to gender differences in oral health knowledge and
frailty [38, 39]. According to a prior study, females had
less access to education and lacked formal or informal
oral knowledge, resulting in lower levels of oral health
knowledge, which led to incorrect lifestyles and affected
oral health [40]. Besides, this might be explained by
frailty is more common among older females [19]. There-
fore, it is particularly important to prevent and control
frailty by improving oral health knowledge among older
females. However, in previous studies, gender differences
existed in oral health attitudes and practices [21]. Com-
pared to males, females generally paid more attention
to the impact of oral health on quality of life and well-
being [34]. Thus, females place more emphasis on oral
health and prevention, and they have more positive atti-
tudes toward dental visits. In addition, females are more
interested in appearance and beauty, and as a result, they
are more interested in flossing and brushing than males
[22]. Hence, further research is needed to confirm these
differences.

Meanwhile, it is worth noting that residential dispari-
ties were identified in the linkage of oral health knowl-
edge and practices with frailty in this paper. Specifically,
we determined that the correlation of oral health knowl-
edge with frailty was statistically significant for rural, but
not urban participants. This is in accordance with previ-
ous findings that older residents in rural areas generally
have lower levels of oral health knowledge and poorer
oral health, reducing their quality of life [23, 41] and
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Table 3 Results of the logistic regression models on the association between oral health literacy and frail status among different

genderst
Variables Male Female

Pre-frailty Frailty Pre-frailty Frailty
Oral health literacy AOR 95% ClI AOR 95% Cl AOR 95% Cl AOR 95% Cl
Oral health knowledge 1.09%%* 1.04-1.15 1.06 0.98-1.13 1.04* 1.00-1.08 1.05% 1.00-1.10
Oral health 0.86%** 0.81-0.92 0.79*** 0.73-0.86 0.87*** 0.83-0.91 0.83*** 0.78-087
attitudes
Oral health 1.01 0.97-1.04 0.97 0.93-1.02 1.00 0.97-1.03 0.98 095-101
practices

Note: Adjusted by age, BMI, residence, living status, marital status, education, smoking and drinking status, income,

depressive status, functional ability

tReference group: non-frail group; AOR: Adjusted Odds Ratio; 95% Cl: confidence interval of 95%

*P<0.05, ***P<0.001

Table 4 Results of the logistic regression models on the association between oral health literacy and frail status among different

residencest

Variables Urban Rural B
Pre-frailty Frailty Pre-frailty Frailty

Oral health literacy AOR 95% Cl AOR 95% Cl AOR 95% Cl AOR 95%Cl
Oral health knowledge 1.07%* 1.02-1.11 1.04 1.98-1.10 1.05* 1.01-1.10 1.06* 101-1.12
Oral health 0.89%** 0.85-0.93 0.871%** 0.76-0.87 0.86*** 0.81-0.90 0.871%** 0.76-0.86
attitudes

Oral health 1.00 0.97-1.03 0.96* 0.92-1.00 1.01 0.98-1.05 0.99 096-1.04
practices

Note: Adjusted by age, gender, BMI, living status, marital status, education, smoking and drinking status, income,

depressive status, functional ability

tReference group: non-frail group; AOR: Adjusted Odds Ratio; 95% Cl: confidence interval of 95%

*P<0.05,*P<0.01,***P<0.001

leading to a higher risk of frailty [18]. This may also be
due to the fact that rural older people have more negative
oral health knowledge compared to urban older people
[42]. According to a prior study which reported that older
people from rural areas are unaware of the importance of
regular dental cleaning and oral care services and thereby
this community has a low willingness to participate and
adhere to these services [43].

On the other hand, this study concluded that the asso-
ciation between oral health practices and frailty was sta-
tistically significant in the urban older population. Based
on previous research, this result could be explained by
the following reasons. First, studies have proved that
urban older people have a higher consumption level of
soft drinks, fruits, candies and other high-sugar prod-
ucts, which leads to dental problems such as cavities and
tooth loss [44]. In addition, studies have shown that social
participation could build up social control and improve
their oral health habits [45]. In contrast, a study found
that urban older people whose social network and social
engagement were decreased due to infrequent social con-
tact with their children were more likely to experience
poor oral function [46]. Simultaneously, the low level of
social networks of older people may also limit sources of
relevant health information and reduce the utilization of

dental care services [47], which are indirectly associated
with frailty [48].

In contrast, the association of oral health practices with
frailty was not significant after adjusting for confound-
ers, and this was inconsistent with the results of previous
studies. Studies based on the health behavior model show
that changes in individual behavior would directly and
indirectly lead to changes in physical and mental health
outcomes [49]. For instance, a study from the Nether-
lands showed that oral health practices, especially lower
frequency of use dental services, resulting in poorer oral
health outcomes and related quality of life, are also asso-
ciated with frailty-related factors in the older population
[12]. Simultaneously, previous research indicated that
poor oral hygiene habits (less frequent brushing of teeth
and denture cleaning) lead to oral diseases and increase
the risk of frailty [50]. These inconsistent results may
be because different subjects from varied social back-
grounds were included for analysis. Therefore, the rel-
evant research needs to be further explored concerning
these differences.

Currently, evidence from this paper has confirmed that
the association of oral health knowledge with frailty had
statistical discrepancies concerning educational attain-
ments. Our study revealed that the connection between
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Table 5 Results of the logistic regression models on the association between oral health literacy and frail status among different educational attainmentst

Variables

High school and above

Junior school

Primary school and below

Frailty

AOR
1.06

Pre-frailty
AOR

Frailty
AOR

1.02

Pre-frailty
AOR

Frailty
AOR

Pre-frailty
AOR

95% Cl 95% Cl 95% Cl 95% Cl 95% Cl

1.01

95% Cl

Oral health literacy

(2023) 23:782

094-1.19

1.09* 1.00-1.18

0.92-1.12

1.02-1.15

1.08*
0.88%**

-1.11

1.06*
0.827%**

1.01-1.09
0.82-0.90

1.05*

Oral health knowledge

Oral health
attitudes

0.90* 0.82-0.99 0.76*** 067-087

0.74-0.94

0.84**

0.81-0.95

0.78-0.86

0.99-1.05 0.99 0.96-1.02 0.97 0.93-1.02 0.94 0.88-1.01 1.01 0.95-1.06 1.00 092-1.08

1.02

Oral health
practices

Note: Adjusted by age, gender, residence, BM, living status, marital status, smoking and drinking status, income, depressive status, functional ability

tReference group: non-frail group; AOR: Adjusted Odds Ratio; 95% Cl: confidence interval of 95%; *P<0.05,**P<0.01,***P<0.001
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oral health knowledge and frailty was significant only in
older people with primary school or lower education,
which corresponds to the conclusions of a previous study
[51]. Also, this may because older people with lower edu-
cation levels do not fully understand or receive appropri-
ate oral hygiene maintenance training, they may not be
aware of the importance of regular dental examinations
[52, 53].

Drawing on our results, the association between oral
health attitudes and frail status was statistically sig-
nificant, which suggested that oral health attitudes are
a protective factor for pre-frailty and frailty. In other
words, the more positive the oral health attitude, the
lower likelihood of frailty in older people. The findings
are consistent with previous research that positive atti-
tudes accompanied by healthy behavioural habits have a
direct impact on the quality of life of older people [54].
However, research from China has shown that older
people living in communities often have extremely nega-
tive attitudes toward the severity of oral diseases and the
maintenance of oral health [29, 55]. This may affect the
perception and management of oral health, eventually
affecting the maintenance of oral health, reducing the
quality of life of older people, and increasing the risk of
frailty [8, 29]. Therefore, improving the attitude of older
people towards oral health is particularly important for
intervention in frailty.

From the perspective of healthy aging, mixed-associ-
ation models are committed to preventing and control-
ling frailty via improving oral health literacy regarding to
knowledge, attitudes, and practices of older adults. At the
same time, different age groups, genders, residences, and
educational attainments should be fully considered to
develop individualized interventions.

Nonetheless, some limitations of this study need to be
pointed out. First, a cross-sectional study design may be
a limitation for ascertaining a causal relationship of oral
health knowledge, attitudes, and practices with frailty.
Thus, longitudinal studies are warranted to further ascer-
tain the causal relationships in future research. Second,
oral health data are only obtained through self-reported
measurement at the individual level, which may con-
fer certain information biases, including recall bias and
social desirability bias, etc. Despite the aforementioned
limitations, we firmly believe that the use of a represen-
tative large sample and good response rates constitute
the strengths of this study. The results of this study could
develop our understanding of factors that would help
decrease the development of frailty through good oral
health knowledge, attitudes, and practices.
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Conclusion

In summary, based on the results of our study, we
observed the linkages between oral health knowledge,
attitudes, practices and frailty across demographic vari-
ables among community-dwelling older people. The
correlation of oral health knowledge and practices with
frailty varied with age, gender, residence, and educational
attainments, whereas oral health attitudes were not. Our
results cast a new light on the development of individual-
ized strategies that can be tailored to improve frailty from
the perspective of oral health literacy, which are crucial
for achieving healthy aging.
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