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Abstract

Background Stroke may cause debilitating neurological deficiencies that result in motor, sensory, and cognitive
deficits and poorer psychosocial functioning. Prior studies have provided some initial evidence for the significant
roles of health literacy and poor oral health for old people. However, few studies have focused on the health literacy
of individuals who had a stroke; therefore, the relationships between the health literacy and oral health-related
quality of life (OHRQoL) among middle-aged and older adults who had a stroke are unknown. We aimed to assess the
relationships between stroke prevalence, health literacy status, and OHRQoL in middle-aged and older adults.

Methods We retrieved the data from The Taiwan Longitudinal Study on Aging, a population-based survey. For each
eligible subject, we gathered data in 2015 on age, sex, level of education, marital status, health literacy, the activity
daily living (ADL), stroke history and OHRQoL. We evaluated the respondents’ health literacy by using a nine-item
health literacy scale and categorized their health literacy level as low, medium, or high. OHRQoL was identified based
on the Taiwan version of the Oral Health Impact Profile (OHIP-7T).

Results The final study contained 7702 community-based dwelling elderly people (3630 male and 4072 female) were
analysis in our study. Stroke history was reported in 4.3% of participants, 25.3% reported low health literacy, and 41.9%
had at least one ADL disability. Furthermore, 11.3% of participants had depression, 8.3% had cognitive impairment,
and 3.4% had poor OHRQoL. Age, health literacy, ADL disability, stroke history, and depression status were significantly
associated with poor OHRQoL after sex and marital status was adjusted. Medium (odds ratio [OR] = 1.784, 95%
confidence interval [CI]=1.177, 2.702) to low health literacy (OR=2.496, 95% Cl=1.628, 3.828) was significantly
associated with poor OHRQoL.

Conclusions Base our study results, people with stroke history had poor OHRQoL. Lower health literacy and ADL
disability were associated with worse QHRQoL. Further studies are necessary to define practical strategies for reducing
the risk of stroke and oral health with constantly lower health literacy, thereby improving the quality of life and
providing health care of older people.
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Background

The 2019 Global Burden of Disease indicated that stroke
is the second leading cause of death and the third leading
cause of disability in the world [1]. The estimated global
cost of stroke is over US$ 891 billion (1.12% of the global
gross domestic product) [2]. The disease may cause
debilitating neurological deficiencies that result in motor,
sensory, and cognitive deficits and poorer psychosocial
functioning. Researchers have identified an association
between poor oral health and chronic systemic diseases
such as ischemic stroke [3-5]. Despite advances in
the discovery of modifiable and nonmodifiable risk
factors and formulation of effective treatments, novel
therapeutic approaches are urgently required to limit the
growing burden of stroke [6].

Oral health-related quality of life (OHRQoL) is a
multidimensional concept that implicates all aspects
of daily activities [7]. Increasingly, OHRQoL has been
used to evaluate oral treatment needs, oral health, and
the consequences of dental treatment [7, 8]. A previous
study observed that poor oral health status was directly
associated with worse OHRQoL in Chilean older adults
[9]. According to the World Health Organization, oral
health will become an increasingly pressing issue as
populations age around the globe [10]. Baniasadi et al.
reported a positive association between low education
level (eighth grade or lower), marital status, depression,
smoking status, denture wearing, poor general health,
tooth-induced pain, and periodontal diseases and poor
OHRQoL among older people [11].

Oral diseases are common in patients with stroke,
and stroke-related physical, sensory, and cognitive
impairments can make oral health care challenging.
Some examples of oral-health-care challenges in patients
with stroke are stroke-associated orofacial motor deficits,
decreased tongue pressure, and low-chewing efficiency,
which in turn affects the ability to clear food debris out
of the oral cavity and leads to poor oral hygiene. A study
reported that patients with stroke had poorer clinical
oral health status across various parameters (tooth loss,
dental caries experience, and periodontal status) [12].
Zeng et al. found that patients who had stroke had poorer
oral health than the healthy population, with more dental
caries but fewer remaining teeth and worse periodontal
status [13]. Periodontal disease is a risk factor for
stroke, with the direct mechanism remaining unclear
[14]. Health literacy involves obtaining, understanding,
and using health information to make appropriate
health decisions and follow treatment instructions
[15]. Patients with inadequate health literacy report a
poorer understanding of their medical condition [16],
delayed diagnosis [17], low-self-management skills,
lack of understanding of medical instructions, and low
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compliance with recommended treatments [18]. The level
of health literacy is influenced by various determinants.
The most frequently mentioned are education, age, and
socio-economic factors [19]. An important argument for
dealing with this issue are the results of various studies
that prove problematic and completely inadequate health
literacy in a relatively large part of the adult population
[20, 21]. However, few studies have focused on the
health literacy of individuals who had a stroke; therefore,
reduced OHRQoL can be concluded for older people,
with an unclear association to oral health and disease-
related parameters. We aimed to assess the relationships
between stroke prevalence, health literacy status, and
OHRQoL in middle-aged and older adults.

Methods

The study

Aims

We aimed to assess the relationships between stroke
prevalence, health literacy status, and OHRQoL in
middle-aged and older adults.

Design
This study applied a cross-sectioned design.

Study population and procedures

The study subjects were from the 8% wave Taiwan
Longitudinal Study on Aging (TLSA) [22]. The TLSA
survey was a nationwide longitudinal study started
in 1989, conducted by the institutes of the Health
Promotion Administration of Taiwan. Every 3 to 4 years,
the nationwide longitudinal study had consecutive
follow-ups between 1989 and 2015, and the questionnaire
collected by a group of trained interviewers [22, 23]. The
TLSA survey applied a three-stage systematic random
sampling design to select the equal probability of elderly
samples from the townships, details of the sampling
design and data collection methods can be found
elsewhere [24-26]. In this study, subjects were from
the TLSA survey in 2015, and the overall subjects were
3630 males and 4072 females, and the 8™ TLSA survey
response rate was 70.7% [22].

Measurements

Assessment of OHRQoL

We evaluated the self-reported OHRQoL using the
Taiwan version of the Oral Health Impact Profile
(OHIP-7T). The OHIP-7T scale was modified from
the OHIP-14T [27], and it showed good psychometric
properties and has been validated against OHIP-14T
and self-reported dental symptoms [25]. The OHIP-7T
comprised seven items, which indicate the frequency of
an oral problem over the past 12 months, and responses
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are scored on a 5-point Likert scale ranging from 0
(never) to 4 (almost), with a maximum score of 28. Lower
OHIP-7T scores indicated a higher OHRQoL [25, 26].
In Taiwan, the OHIP-7T was developed to assess the
OHRQoL of older adults and was applied in the national
TLSA survey from 2011 [22, 26]. In our study, good and
poor OHRQoL were indicated by OHIP-7T scores of
0-14 and 15-28, respectively.

Stroke history assessment

We evaluated stroke history with a single binary-
response question (“Do you have a history of physician-
diagnosed stroke?”).

Health literacy assessment

The health literacy scale demonstrates good internal
consistency reliability. Criterion-related validity was
supported by its correlation with the Instrumental
Activities of Daily Living and Life Satisfaction Index.
Factor analysis indicated a three-factor structure.
Known-group validity was supported by that people with
good self-reported health status had better health literacy
[28]. Responses were given on a 5-point Likert scale,
and scores ranged from 9-45. A higher score indicated
worse health literacy. The health literacy sum scores were
ranked and divided into tertiles (ie, low, medium, and
high)” It has been used in several studies and was found
to be related to frailty and mental health [29-31].

Activities of daily living assessment

The activities of daily living (ADL) scale is a self-reported
measure and was adapted to evaluate participant
difficulties in performing the following six essential self-
care activities of daily living: eating, bathing, dressing,
showering, using the toilet, and getting in and out of bed
or chair without assistance [32, 33]. Responses for each
item were given on a 4-point Likert scale from 0 (no
difficulty) to 3 (completely impossible to do), with a higher
score indicating greater disability. The Cronbach’s a for
the ADL scale was 0.87-0.94 [28, 32]. In the analysis, we
divided ADL functioning into two levels, no disability
and one or more disabilities.

Cognitive function assessment

We measured cognitive function using the 10-item
Pfeiffer’s Short Portable Mental Status Questionnaire
(SPMSQ) [34]. The SPMSQ questionnaire scored each
item from O (no error) to 1 (error), with a higher score
(total score: 0—10) indicating better cognitive function.
A score of 8-10 indicated no cognitive function
impairment, a score of 5-7 indicated mild cognitive
impairment, a score of 3-5 indicated moderate cognitive
impairment, and a score of 0-2 indicated severe cognitive
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impairment [34]. Participants were categorized into two
subgroups: no cognitive impairment (SPMSQ=0-2
errors) and cognitive impairment (SPMSQ > 3 errors).

Assessment of depression

We used the total scale score from the Taiwanese version
of the 10-item short-form Center for Epidemiological
Studies Depression Scale (CESD-SF) to measure
depression status [35]. Each item was scored from 0
(rarely or none of the time) to 3 (all the time or >4 days
a week), and the total score was distributed from 0-30. A
higher score indicated more severe depression in the past
week, and a CESD-SF score>10 indicated depression
[35]; depression was coded as a binary variable
(depression and no depression) in the analysis.

Social-demographic characteristics Assessment

There was a group of trained interviewers face-by-
face to collect participants’ self-reported demographic
characteristics, such as sex, age, education level, and
marital status [22].

Ethical considerations

The Taiwan Medical University Ethics Committee
(TMU-JIRB N201907030) approved our analysis of the
data from the eighth wave of the TLSA survey.

Statistical analysis

All analyses were performed using SPSS 25.0 (IBM,
Armonk, NY, USA). A p value<0.05 indicated statistical
significance. The categorical variables were summarized
in terms of the frequency and percentage. We applied
the Chi-square test for categorical variables to examine
the differences between different stroke history
groups. Multivariable logistic regression was applied to
investigate the association between health literacy and
stroke history and poor OHRQoL. Mental conditions
(i.e., depression and cognitive function) and ADL were
included as covariates. Other covariates included sex,
age, and marital status. Because health literacy was
highly correlated with education level, health literacy
was removed from the multivariable logistic regression
model.

Results

Among the 7702 participants, 52.9% were women, 52.1%
were aged between 50-64 years and the mean age was
63.32 years old (stand deviation was 9.60), and 74.1% of
older people were married/cohabitating and 52.8% had
an education level of high school or higher. Stroke history
was reported in 4.3% of participants, 25.3% reported low
health literacy, and 41.9% had at least one ADL disability.
Furthermore, 11.3% of participants had depression, 8.3%
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had cognitive impairment, and 3.4% had poor OHRQoL,
the OHRQoL mean scores was 3.12 stand deviation was
4.53 (Table 1).

Table 2 displays the distribution of demographic
characteristics, health literacy, ADL disability,
depression, cognitive function, and OHRQoL stratified
by stroke history. Among the participants with stroke
history, 76.9% had at least one ADL disability, 22.8%
had depression, and 21.9% had cognitive impairment,
and they were more likely to have a poor OHRQoL than
people without Stroke history. Participants with stroke

Table 1 Distribution of demographic characteristics, health
literacy, ADL, depression, cognitive function, and OHRQoL
among participants (N=7702)

Variable Total
n/mean %/SD
Gender
Male 3630 47.1%
Female 4072 52.9%
Age (years) 63.32 9.60
50-64 4013 52.1%
65-74 2215 28.8%
75 and above 1474 19.1%
Education level
Primary, can read 3632 47 2%
High school and above 4070 52.8%
Marital status
Married/ Cohabitation 5704 74.1%
Single/ Widowed/ Divorced 1998 259%
Stroke history
Yes 333 4.3%
NO 7369 95.7%
Health literacy 3942 557
Low health literacy 1950 253%
Medium health literacy 2851 37.0%
High health literacy 2901 37.7%
ADL
No disability 4476 58.1%
One disability and above 3226 41.9%
Depression 4.06 5.11
Yes 870 11.3%
No 6832 88.7%
Cognitive function 9.29 141
Cognitive impairment 640 8.3%
No cognitive impairment 7062 91.7%
OHRQoL 3.12 4.53
Good 7443 96.6%
Poor 259 34%

ADL activities of daily living, OHRQoL oral health-related quality of life
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history also had a higher rate of low health literacy
(Table 2).

Table 3 displays the multivariable logistic regression
results. Age, health literacy, ADL disability, stroke
history, and depression status were significantly
associated with poor OHRQoL after sex and marital
status was adjusted. Medium (odds ratio [OR]=1.784,
95% confidence interval [CI]=1.177, 2.702) to low
health literacy (OR=2.496, 95% CI=1.628, 3.828)
was significantly associated with poor OHRQoL. The
presence of one or more ADL disabilities (OR=2.712,
95% CI=1.898, 3.875) was significantly associated
with poor OHRQoL. People with a history of stroke
(OR=2.138, 95% CI=1.442, 3.170) and depression
(OR=3.277, 95% CI=2.482, 4.328) had a greater risk of
poor OHRQoL. However, cognitive function impairment
was not statically significantly associated with poor
OHRQoL (Table 3).

Discussion

The present study used a population-based cohort
sample of Taiwan to explore the relationships between
stroke prevalence, health literacy status, and OHRQoL
in middle-aged and older adults. Health literacy is
associated with better health status, healthier behavior,
and better accessibility and use of healthcare facilities
[19]. Health literacy can be improved by teaching skills
or improving health services and may constitute a
significant, modifiable determinant of self-care and
health behavior [21]. The pooled prevalence of low health
literacy ranged from of 27% to 48% in European Union
Member States, depending on the literacy assessment
method applied [36]. The prevalence rate of depression
was above 7.5% among females aged 55-74 years and
above 5.5% among males [37]. We reported 11.3% of
participants had depression and 25.3% had low health
literacy.

A stroke is an abrupt neurological outburst caused
by impaired perfusion through the blood vessels to the
brain. The stroke prevalence rates in the study population
aged 60 years and older were 4.89% in the North China
[38], 2.2% in Turkey [39], 1.4% in Indonesia [40]. We
found the similar prevalence rate of stroke patients as the
North China. The risk of stroke increases with age and
doubles in men and women once they reach 55 years
of age. Sex differences in stroke can arise at several key
points in the disease that are dependent on age. Stroke
risk is negatively correlated with age among women and
positively but slightly correlated with age among men.
This difference is likely to stem from many factors, such
as social factors (i.e., decreased social support) and
biological factors [41]. The development of depression
after a stroke is the most frequent neuropsychiatric
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Table 2 Distribution of demographic characteristics, health literacy, ADL, depression, cognitive function, and OHRQoL stratified by

stroke history (N=7702)

Variable Stroke history
No (n=7369) Yes (n=333) X2 Pvalue
Gender 31.56 <.001
Male 3423 46.5% 207 62.2%
Female 3946 53.5% 126 37.8%
Age (years) 102.36 <.001
50-64 3917 53.2% 96 28.8%
65-74 2104 28.5% m 33.3%
75 and above 1348 18.3% 126 37.8%
Education level 29.04 <.001
Primary, can read 3426 46.5% 205 61.6%
High school and above 3943 53.5% 128 38.4%
Marital status 0.25 0617
Married/ Cohabitation 5462 74.1% 242 72.7%
Single/ Widowed/ Divorced 1907 259% 91 27.3%
Health literacy (score range 9-45) 55.92 <.001
High health literacy 2826 38.3% 75 22.5%
Medium health literacy 2731 37.1% 120 36.0%
Low health literacy 1812 24.6% 138 41.4%
ADL 175.07 <.001
No disability 4399 59.7% 77 23.1%
One disability and above 2970 40.3% 256 76.9%
Depression 46.56 <.001
Had depression 794 10.8% 76 22.8%
No depression 6575 89.2% 257 77.2%
Cognitive function 84.37 <.001
Cognitive impairment 567 7.7% 73 21.9%
No cognitive impairment 6802 92.3% 260 78.1%
OHRQoL 64.30 <.001
Good 7147 97.0% 296 88.9%
Poor 222 3.0% 37 11.1%

Due to decimals, the total in some columns is less than 100%
ADL activities of daily living, OHRQoL oral health-related quality of life

post-stroke complication. Meta-analyses have estimated
the cross-sectional prevalence of depression after a
stroke as between 18 and 33% [42]. The pathophysiology
of depression after a stroke is complex and multifactorial
and results from a combination of ischemia-induced
neurobiological dysfunctions and psychosocial distress.
Research has indicated neurobiological factors (rather
than the psychological response to disability) as the main
factors associated with depression after a stroke [43].
Health literacy is a modifiable risk factor for ischemic
stroke [44]. Jeong and Cha reported that patients’
interest in health (p<0.001), health literacy (p=0.037),
age (p=0.001), and caregiver gender (p=0.028) are
significant factors influencing the health behavior of

patients with stroke [45]. In our study, men had a higher
percentage of stroke incidence than women. We also
observed that older adults with a history of stroke had
a higher rate of at least one ADL disability, low health
literacy and depression.

Poor oral health can affect functional, psychological and
social aspects of daily living, with a consequent impact
on quality of life. Baniasadi et al. revealed a positive
association between low education level (eighth grade
or lower), marital status, depression, smoking status,
denture wearing, poor general health, tooth-induced
pain, and periodontal diseases and poor OHRQoL
among older adults [11]. Al-Bitar demonstrated that
periodontal diseases may negatively affect OHRQoL [46].
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Table 3 Adjusted OR in multivariable logistic regression models
for poor oral health-related quality of life (N=7702)

Variable Poor OHRQoL

OR (95% CI)

Gender
Male 1
Female 0.959 0.727 1.267
Age (years)
50-64 1
65-74 1.509™

75 and above 1676

1.069
1.162

2129
2418
Marital status
Married/ Cohabitation 1
Single/ Widowed/ Divorced 1.307
Health literacy

0.990 1725
High health literacy 1

1.784"
249"

1177
1.628

2.702
3.828

Medium health literacy

Low health literacy
ADL

No disability 1

One disability and above 1.898 3.875
Stroke history

NO 1

Yes 2.138

Depression

1442

No depression 1

Had depression 2482 4328

Cognitive function impairment
No cognitive impairment 1
1.154 0.813

Cognitive impairment 1.640

Because education level and health literacy had high collinearity, education
level was excluded from the logistic regression model

ADL activities of daily living, OHRQoL oral health-related quality of life
Statistically significant at

" for p<0.05

" for p<0.01

**for p<0.001

The patients with stroke have lower education level [47],
poor oral hygiene practices [48] and buccal hemineglect
[49] were the mechanisms found to significantly affect
the OHRQoL. Low health literacy, at least one ADL
disability, stroke history were the risk factors for poor
OHRQoL in our study. Given the importance of oral
health to overall health, health-care providers should
conduct screening for oral health and mental health
problems and effective management strategies should be
devised and implemented. Therefore, medical staff and
caregivers should be sensitized for oral health issues and
support oral hygiene and dental (prevention oriented)
consultations. In dental context, patients appear to need
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an interdisciplinary approach, addressing all important
risks and needs of the patients, e.g., as displayed in the
concept of individualized prevention [50, 51].

One strengths of this study are the use of a large
national-representative sample of older adults. In
addition, we included depression and cognitive functions
in the statistical models because they are associated
with oral health [52, 53]. Nevertheless, our study has
several limitations. First, we excluded proxy variables
from our analysis to strengthen the validity of the data;
however, incorrect reporting may have happened.
Generally, self-reported data are assumed to be reliable
and accurate. However, the validity of self-reported
data can vary and be influenced by several factors, such
as the type of research tool, the wording of items, the
respondents’ psychosocial conditions, and recall bias.
Our study was a national survey study, and the sample
was sufficiently large to avoid this bias. Second, although
the multivariable analysis was performed to adjust for
potential confounding factors, additional unmeasured
confounding factors may have remained. Third, our
findings may not generalize well to older adults outside
Taiwan. Additionally, all the studied variables were
cross-dependent, and more longitudinal analyses are
required to evaluate further health literacy’s effects on
stroke prevalence and OHRQoL in the future. Finally,
despite some psychometric properties of the OHIP-
14T and OHIP-7T instruments having been evaluated
in previous studies, we consider that there is a need for
more robust statistical analyzes in order to generate
better evidences about the validity of the factor structure
of the instruments to the Taiwanese population using
exploratory and confirmatory factor analysis. These
analyses can contribute to generate better evidence of
validity and reduce the chances of measurement bias.

Conclusions

Base our study results, people with stroke history had
poor OHRQoL. Lower health literacy and ADL disability
were associated with worse QHRQoL. However, good
OHRQoL is an integral part of overall health, but
it is influenced by differences in oral health and the
accessibility of healthcare services. Further studies are
necessary to define practical strategies for reducing the
risk of stroke and poor QHRQoL with constantly lower
health literacy, thereby promoting health and quality of
life for older people.
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