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Background and purpose: Oral health affects systemic health and the
importance of maintaining good oral health is acknowledged. The high preva-
lence of oral diseases is associated with low health literacy (HL). Therefore, the
purpose of this study was to investigate whether comprehensive HL in com-
munity-dwelling older adults is associated with objective oral hygiene and oral
health-related quality of life (OHRQoL). Methods: Participants aged ≥65 years
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completed a self-administered questionnaire. On the same day, data collected
with the Oral Health Assessment Tool were used to assess participants’ objective
oral status. The questionnaire included the General Oral Health Assessment Index
to measure OHRQoL and the short version of the European Health Literacy Survey
Questionnaire to assess comprehensive HL. Data were analyzed by univariate and
multiple logistic regression. Results: In total, 145 people consented to participate
in this study, of whom 118 (81.4%) responded effectively. Of the 118 participants,
18% recorded a rating of “unhealthy” for oral cleanliness in objective oral hygiene.
Multiple logistic regression analysis identified comprehensive HL as a related
factor for both oral cleanliness and OHRQoL (odds ratio = 5.00 and 3.33, p < 0.01
and p < 0.05, respectively). Implications for Practice: These findings indicate
that comprehensive HL changes clinical outcomes. Because older adults often
have comorbidities as well as oral health problems, it is important for nurses to
assess HL during follow-up for comorbidities and take the opportunity to provide
personalized oral health guidance and improve OHRQoL.

Keywords: community; gerontology; health promotion; professional
roles; regression models

The world’s population continues to age, particularly in Japan, where it
is estimated that by 2025, the number of people aged 75 and over will
exceed 20 million (Iijima et al., 2021). Japan has one of the best dental

service supply systems in the world (OECD Stat Health Care Resources, 2017),
with a national-level survey indicating that regional inequality in dental care
utilization is small (Taira et al., 2021). The deterioration of oral health in older
adults not only impairs physical health due to oral symptoms and poor chewing
ability but also worsens an individual’s psychological state and social relation-
ships due to pain and restricted conversation (van de Rijt et al., 2020) and limits
their quality of life (QoL; Shao et al., 2018). A systematic review of oral health
focusing on the systemic effects of periodontal disease treatment on diabetes,
cardiovascular disease, and obesity emphasized the importance of maintaining
good oral health (Taylor et al., 2021). As professionals experienced with the daily
management of convoluted healthcare services, nurses may be well-suited for
helping them implement and evaluate primary care interventions tailored for
increasingly comorbid older adults (Corser, 2011).

As an assessment tool for oral health, a rating scale exists that measures
objective oral hygiene and subjective oral health-related quality of life (OHRQoL)
(Thapa et al., 2021). The Oral Health Assessment Tool (OHAT), developed by
Chalmers et al. (2005) as an objective rating scale of oral hygiene, can be
appraised not only by oral specialists but also by other professionals and is a
simple and reliable tool for observing the oral cavity and assessing health using
a check sheet (Thapa et al., 2021). The use of OHAT by nurses will enable the
oral assessment of older people receiving home care (Everaars et al., 2020) and
facilitate smooth collaborations with dental professionals in the prevention of
oral disease.

252 Matsuo et al.



Patients with low health literacy (HL) have been shown to have a high
prevalence of oral diseases, such as dental caries and periodontal disease, in
terms of the factors related to objective oral condition (Firmino et al., 2017),
thereby bringing attention to HL. HL is defined as “the cognitive and social
skills which determine the motivation and ability of individuals to gain access
to, understand and use information in ways which promote and maintain good
health” (Nutbeam, 1998). A study targeting children and adults found that the
higher the HL score, the better the objective oral hygiene (Firmino et al., 2017;
Hjertstedt et al., 2014), while a study targeting older adults indicated that the
higher the HL score, the better was the subjective oral hygiene and OHRQoL
(Kwon et al., 2021; Macek et al., 2016). However, these HL scale measurements
are limited to the comprehension of oral health information (Bado et al., 2020),
along with basic communication skills such as reading or communicating health
information (Divaris et al., 2011). In recent years, however, the concept has
expanded to include HL involving the simultaneous use of a more complex
and interrelated set of competencies, such as reading and acting on written
health information, communicating health needs to healthcare professionals,
and understanding health instructions (Peerson & Saunders, 2009).

Therefore, with Japan’s high literacy rate, it is important to focus on HL
in the broad sense of evaluating health information to make decisions rather
than HL (Tavousi et al., 2022), which focuses on oral health mainly in terms of
dental knowledge and numerical reading skills. Sørensen et al. (2012) identi-
fied the original broad conceptual framework of HL, expanding the concept to
include information seeking, decision making, problem solving, critical thinking,
and communication, and then developed a comprehensive HL scale (Nakayama
et al., 2015; Sørensen et al., 2012) to encourage health promotion and its use
for disease prevention in a wider range of targets. This comprehensive HL scale
assesses the difficulty in addressing an individual’s health challenges and is
unique in that it also considers the circumstances surrounding the individual
whose health challenges are being resolved (Sørensen et al., 2015). Therefore,
using this scale makes it possible to measure not only the ability of an individ-
ual but also the surrounding support and environment sustaining that individ-
ual. Improvements in such comprehensive HL have brought about improved
health behavior and quality of life among patients suffering from heart failure
and kidney disease (Jovanić et al., 2018; Kita et al., 2021), including a reported
decrease in the utilization of medical services (Vandenbosch et al., 2016).

Home care is expected to extend the role of nurses in the community beyond
traditional roles to maintain oral health, thereby meeting the growth and needs
of the older population (Deutsch et al., 2017). Previous studies have found that
replacing general practitioners with healthcare professionals such as nurses
is effective in disease management and health promotion among older adults
(Dennis et al., 2009; Zwar et al., 2007). In the case of pain caused by systemic
illness, older adults at home in the community are more likely to be hospitalized
using emergency services or make repeated visits to the emergency department
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(Aminzadeh & Dalziel, 2002). However, even in the event of complaints of oral pain
and discomfort, natural tooth and gum pain, and gum bleeding, it was revealed
that individuals last visited the dentist more than 3 years ago (Janto et al., 2022).
Therefore, older adults in the community with comorbidities should undergo an
assessment of their oral health problems by a nurse and be offered regular dental
visits. Consequently, within the medical care system, hospitals and community
nurses who are familiar with chronic disease management and are involved in
dental health, including oral care, may be able to contribute more to oral health
management by focusing on self-care, including oral cleaning and general health
management, using oral assessment tools, and encouraging comprehensive HL for
older residents in the community.

The aims of this study were (a) to investigate objective oral hygiene status
with OHAT and OHRQoL using a self-reporting scale among community-dwelling
older adults and (b) to clarify whether comprehensive HL is a factor associated
with OHAT and OHRQoL.

METHODS

STUDY DESIGN

This cross-sectional study was conducted from May 2019 to March 2020.
Self-reported structured questionnaire data and participants’ oral hygiene data
using the OHAT were collected.

PARTICIPANTS AND PROCEDURES

Participants were people aged 65 and over who regularly participated in senior
health classes and activities held at the community center in the city of Fukuoka.
Recruitment was open to the public at five locations where research approval
was obtained from the regional facility manager. Participation was voluntary.
The exclusion criteria were as follows: (a) those who could not fill out the
self-administered questionnaire and (b) those who had difficulty opening their
mouth for oral cavity assessment. The aims and research protocols of this
study were explained to the participants at the time of the survey. Once written
informed consent was obtained, the questionnaire was distributed, completed,
sealed, and collected in a collection box. When the questionnaire was distrib-
uted, the objective oral health status of all the subjects was appraised by the first
author. The questionnaires and oral health data were prepared and managed in a
correspondence table for anonymization.

All stages of this study were reviewed and approved by the author’s univer-
sity ethics review board and conducted in accordance with the Declaration
of Helsinki. The researchers explained the purpose of the study to the partici-
pants in writing and verbally, guaranteeing anonymity and confidentiality to all
participants.
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INSTRUMENTS

Oral Health Assessment Tool. The OHAT is an oral assessment sheet
developed to objectively screen oral problems in older adults (Chalmers et al.,
2005; Matsuo & Nakagawa, 2016). Eight items relating to lips, tongue, gums
and tissues, saliva, natural teeth, dentures, oral cleanliness, and dental pain
are assessed on a three-point Likert scale consisting of healthy (0), changes
(1), and unhealthy (2) (Matsuo & Nakagawa, 2016). Oral cleanliness is assessed
based on the presence or absence of food residue, tartar, and plaque and is an
item that reflects the self-care of older adults. The total score ranges from 0 to
16 points, with lower scores indicating better oral hygiene. The OHAT can be
reliably appraised by nondental healthcare professionals (Everaars et al., 2020);
the first author was trained by attending a seminar on oral assessment at which
a dentist was a lecturer to make accurate measurements with the OHAT in this
study. Furthermore, 38 participants in this study were appraised in conjunction
with dental hygienists with more than 10 years of experience and the first author.
The average concordance rate between the first author and the dental hygienists
was 88.8%, confirming the reliability of the assessment.

General Oral Health Assessment Index. The general oral health assess-
ment index (GOHAI; Atchison et al., 1998) is a self-administered scale of all 12
items measuring OHRQoL that subjectively assesses oral problems occurring in
the past 3 months and includes items related to eating, swallowing, and oral
pain and discomfort. Higher scores indicate higher OHRQoL. The reliability and
validity of the Japanese version have been examined (Naito et al., 2006).

Comprehensive Health Literacy (HLS-Q12). The HL was measured using
the short version of the European Health Literacy Survey Questionnaire (HLS-
Q12; Finbråten et al., 2018). This is a short version of the European Health
Literacy Survey Questionnaire (HLS-EU-Q47), which is a comprehensive 12-
dimensional measure of four abilities (accessing, understanding, appraising,
and applying health information) across the three areas of health care, disease
prevention, and health promotion (Nakayama et al., 2015; Sørensen et al., 2012).
This short version is a selection of one item per dimension from the original
12-dimensional 47-item scale (Nakayama et al., 2015; Sørensen et al., 2012).
As an example, the item “How easy would you say it is to find information on
healthy activities, such as exercise, healthy food, and nutrition?” was evaluated
using a four-tier recourse format, including “very easy,” “easy,” “difficult,” and
“very difficult.” “Not applicable/don’t know” items were given a rating of 0 point.
The score ranges from 12 to 48 points, with higher total scores indicating a
higher HL.

SOCIODEMOGRAPHIC VARIABLES

The questionnaire provided sociodemographic variables such as gender, age,
household members, educational level, self-reported economic status, and
comorbidities.
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STATISTICAL ANALYSES

The distribution of OHAT, GOHAI, and HLS-Q12 was confirmed by the Sha-
piro–Wilk normality test. Because no normal distribution was found, the total
score for each scale was displayed as a mean and median (interquartile range
[IQR]). The GOHAI’s age classification is based on data classifications of 60–69,
70–79, and 80–89 years from Japan’s national standard values (Naito, 2006). This
survey used a classification of 65 years of age and older. The distribution of each
score of the 8 OHAT items was confirmed and the item of oral cleanliness, in
which self-care is important, was classified into two groups of “unhealthy” and
“healthy/changes,” while the GOHAI was divided into two groups, with a 25th
percentile value of 50. A χ test or Fisher’s exact test was performed to investi-
gate the association between OHAT oral cleanliness, GOHAI, and demographic
variables. Furthermore, to assess whether comprehensive HL was a factor
related to oral cleanliness in OHAT and GOHAI, a multiple logistic regression
analysis was performed using a model with oral cleanliness and GOHAI as
dependent variables. Gender and age were determined as independent variables
based on previous studies (Wong et al., 2019). Furthermore, statistically signifi-
cant variables such as oral cleanliness and GOHAI were used as independent
variables in a univariate analysis. The comprehensive HL was divided into two
groups based on previous studies (Finbråten et al., 2017; Guttersrud et al., 2019)
and the 25th percentile of the subjects. All statistical analyses were performed
using SPSS Ver.28 (IBM Corp., Armonk, NY, USA), with a significant difference of
p < .05.

RESULTS

SOCIODEMOGRAPHIC CHARACTERISTICS

The characteristics of the participants in this survey are shown in Table 1. The
questionnaires were distributed among 145 people who consented to participate in
the study. The OHAT assessment was completed on the same day, and 118 people
(81.4%) responded effectively to the questionnaire. Among the 118 subjects, 81
were females (68.6%), the average age was 75.8 years (SD = 5.7), and 66.9% lived
with their spouse, parents, and/or children. Those with illnesses requiring oral
medication accounted for 61.9% of all patients (Table 1).

OHAT AND GOHAI

The median OHAT total score was 4.0 points (IQR: 3.0–5.0), with a mean of 3.6
points (SD = 1.6) (Table 2). The distribution of the OHAT 8-item score ratings
is shown in Figure 1. Approximately half of the respondents were assessed as
“unhealthy” in terms of natural teeth, due to age-related dental attrition and
tooth wear, followed by 18% who were “unhealthy” in terms of oral cleanliness.
Saliva, lips, and level of dental pain were approximately 90% healthy (Figure 1).
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The median total GOHAI score was 56.0 points (IQR: 50.0–59.0), indicating that
the median decreased as age increased when GOHAI was classified by age (Table
2).

COMPREHENSIVE HEALTH LITERACY

The median total score for the HLS-Q12 was 32.0 points (IQR: 27.0–38.3). The
items for which most respondents answered “easy” or “very easy” included items
of management and disease prevention behavior, such as “follow the instruc-
tions on medication” in the health care domain, “need for health screenings” in
the Disease prevention domain, and “advice from family and friends.” Further-
more, more than 60% of subjects responded with “easy” or “very easy” in the
Health promotion domains, such as “make decisions to improve your health”
(Table 3).

TABLE 1.  Participants‘ Characteristics (N = 118)
N %

Gender Male 37 31.4
Female 81 68.6

Mean age, years (range) 75.8 (65–89)
Household members Living alone 39 33.1

Not alone 79 66.9
Educational level Junior high school 7 5.9

High school 74 62.7
College 37 31.4

Self-reported economic status Low 11 9.3
Middle 85 72
High 22 18.6

Presence of comorbidities Yes 73 61.9
Comorbidities* Hypertension 28 23.7

Hyperlipidemia 15 12.7
Diabetes 6 5.1
Arthritis 4 3.4
Other 30 25.4

Note. *Indicates multiple answers.

TABLE 2.  Median Scores and Interquartile Ranges for OHAT and GOHAI
(N = 118)

N Median IQR Mean SD

OHAT 118 4 3 5 3.6 1.6
GOHAI 118 56 50 59 53.1 7.9
65–69 years GOHAI 15 57 51 58 53.8 6.5
70–79 years GOHAI 71 56 51 59 53.9 6.8
80–89 years GOHAI 32 55 43.3 60 50.8 10.2

Note. GOHAI = General Oral Health Assessment Index; IQR = interquartile range; OHAT =
Oral Health Assessment Tool; SD = standard deviation.
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UNIVARIATE ANALYSIS OF ORAL CLEANLINESS AND GOHAI

The results of the univariate analysis of oral cleanliness, GOHAI scores, and
demographic variables are shown in Table 4. Gender differences (p < .001) and
HLS-Q12 (p < .01) were observed as factors related to oral cleanliness, and
among females, those with a high HLS-Q12 score had a higher rate of “healthy/
changes” in terms of oral cleanliness. The HLS-Q12 (p < .01) was recognized as a
related variable of GOHAI, with the GOHAI score being 50 points or more in the
HLS-Q12 high scoring group.

RELATED FACTORS FOR ORAL CLEANLINESS AND GOHAI

The results of multiple logistic regression analysis with oral cleanliness and
GOHAI as the dependent variables are shown in Table 5. Females were
5.63-fold more likely to be associated with good oral hygiene than males
(odds ratio [OR] = 5.63, 95% confidence interval [CI] = 1.94–16.34, p < .01).
Subjects in the HLS-Q12 high scoring group were 5.00-fold more likely to be
associated with good oral hygiene compared with those in the HLS-Q12 low
scoring group (OR = 5.00, 95% CI = 1.60–15.62, p < .01, Nagelkerke R2 = 0.275).
Regarding GOHAI-related factors, the subjects in the HLS-Q12 high scoring
group were 3.33-fold more likely to be associated with good oral health-rela-
ted QoL than those in the HLS-Q12 low scoring group (OR = 3.33, 95% CI =
1.26–8.80, p < .05, Nagelkerke R2 = 0.104).

Figure 1.  Proportion of participants with healthy, unhealthy, and changing
status for each item from the OHAT (N = 118).
Note. For the 8 OHAT items, the percentage ratios of participants with the ratings
“healthy,” “changes,” and “unhealthy” are shown; OHAT, Oral Health Assessment
Tool.
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DISCUSSION

This study confirmed that comprehensive HL in community-dwelling older
adults in Japan is  an associated factor for two oral  health outcomes:
objective oral  cleanliness and OHRQoL. To our knowledge,  this is  the
first  study indicating that comprehensive HL,  including the assessment and
utilization of  general  health information,  is  associated with objective and
subjective oral  health in older adults.  Our results indicate that  comprehen-
sive HL that changes clinical  outcomes is  an associated factor not only for
general  health but also for oral  health,  which suggests that HL interventions
can be carried out by nurses in relation to oral  health as well  as compre-
hensive health care.

In actual  home care,  the harmful  effects of  poor oral  health are often
overlooked, and oral  care is  less prioritized than other health care (Archer
et  al.,  2020).  Although it  is  the responsibility  of  dental  professionals to
provide education on oral  health,  the role of  nurses in maintaining oral
health has become more important than ever because community nurses
are at  the forefront of  caring for older adults.  Therefore,  community nurses
are essential  when it  comes to deepening the knowledge,  awareness,  and
understanding of  oral  health and related matters,  and to improving patients’
quality of  life (Hazara,  2020).

The HLS-Q12 used in this study was developed to assess literacy related
to overall  health behavior,  such as health care and disease prevention
(Finbråten et  al.,  2018),  with the advantage of  being much easier to
measure than the original  scale of  47 question items (Sørensen et  al.,  2012).
We believe that this  was suitable for the subjects in this study.  More than
80% of the subjects in this study responded that it  was easy to comply
with medications in the Health care domain.  More than 60% of subjects
had chronic diseases for which they were undergoing treatment with oral
medication,  with many of  them receiving guidance on medication manage-
ment from medical  personnel,  which is  thought to have increased their  HL.

The subjects in this study responded in the Disease prevention domain that
it was easy to understand the necessity of medical examinations and to prevent
disease through advice from family and friends. More than 90% of the older adult
subjects responded, even in the previous research, that they easily understood
the need for screening (Finbråten et al., 2020), the results of which were similar
to this study. Furthermore, in comprehensive HL, individual HL and family HL
were positively correlated, suggesting that limited individual HL capacity could
be compensated for by family HL capacity (Ishikawa & Kiuchi, 2019). Therefore,
it is believed that the subjects who answered that it was easy to prevent disease
with the advice of family and friends could prevent disease due to the family’s HL
ability, even if the individual’s HL ability was low.

The average OHAT total  score,  which is  the outcome for oral  hygiene
in this study,  was relatively good, as was the case with previous studies
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(Kuo et  al.,  2021;  Oishi  et  al.,  2019) in community-dwelling healthy older
adults  (mean age:  70–79).  However,  in terms of  the oral  cleanliness item,
which is  a subitem of OHAT, the number of  “healthy” responses was low,
oral  hygiene condition was poor due to food residue and tartar,  and the
oral  cleanliness level  was related to gender differences.  Previous studies
have reported that females have a lower rate of  smoking and drinking than
males and are more likely to engage in oral  health behaviors (Samnieng
et al.,  2013),  which is  consistent with our finding that females had better
oral  cleanliness.  Because many older adults answered that it  was easy to
understand the necessity for medical  examinations based on the HL results,
strategies to facilitate access to dental  examinations need to be developed
to prevent oral  problems and subsequent effects on the overall  health status
to compensate for the lack of  self-care,  particularly among older men (Lee
et al.,  2016).  While there was a high rate of  “unhealthy” responses in
terms of  the natural  teeth component of  the OHAT subitem, due to a high
level  of  tooth attrition and wear,  the prevalence of  moderate wear is  80%
among older adults according to a survey of  local  residents in the Nether-
lands (Wetselaar et  al.,  2016).  This is  considered to be a characteristic  of
physiological  aging in long-term tooth occlusion among subjects with an
average age of  75.8 years.  The median GOHAI in our study was similar to
that obtained in a large study of  community-dwelling older adults in Japan
(Sekiguchi  et  al.,  2020).

The following factors were limitations of  this study:  (a)  The survey was
conducted on older adults attending senior classes in a limited area,  among
subjects who had relatively good oral  health and HL levels.  Further stud-
ies should expand the target area and conduct more detailed research.
(b)  Because this was a cross-sectional  investigation,  no causal  relationships
can be drawn for factors relating to comprehensive HL,  oral  health,  and
OHRQoL. Further longitudinal  studies will  be required to demonstrate causal
relationships.

IMPLICATIONS FOR NURSING PRACTICE

Because older adults are more likely to have comorbidities as well  as oral
health problems (Kassebaum et al.,  2017),  it  is  important for nurses to take
the opportunity provided when following up on comorbidities to assess HL
to improve oral  health guidance and OHRQoL, while tailoring the approach
for each individual.

A systematic review and metasynthesis of  qualitative evidence reported
that older adults improved HL by gaining more health information through
collaborative learning with people close to them in the community (de Wit
et  al.,  2017).  A systematic review of self-management of  chronic illnesses
among those aged over 60 years also found that self-management and HL
were related when community nurses and family were included as resources
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to support  self-management for older adults (Nguyen et  al.,  2022).  In our
study,  66.9% of  the subjects—more than half—lived with their  families,  and
the HL results further indicated that more than 63% stated that advice
in the Disease prevention domain received from family and friends was
effective.  Therefore,  health advice from not only individuals but also people
with a similar lifestyle and culture in the community is  important for
older adults in determining health behavior;  therefore,  medical  professionals
should support  families in giving appropriate advice.

This study assessed the difficulty associated with each aspect of  the
subjects’  health care,  disease prevention,  and health promotion domains,
by applying the comprehensive HL model (Sørensen et  al.,  2012) regard-
ing health information to overcome systemic health issues for older adults
living at  home. This comprehensive HL indicated an association between
oral  hygiene and oral  health-related QoL in older adults.  Therefore,  we
believe that this study can serve as a conceptual  basis for future knowledge
development about effective oral  health interventions for community-dwell-
ing older adults aged 65 years and older.

CONCLUSION

Our findings indicate that  a modifiable individual  factor,  HL,  is  associated
with two oral  health outcomes (oral  cleanliness and OHRQoL) in commun-
ity-dwelling older adults.  These findings underscore the need to promote
comprehensive HL interventions as a strategy for maintaining the oral  health
of older adults in the community.  Application of  the results of  this study
may be helpful  in improving the future oral  health of  community-dwelling
older adults.

REFERENCES

Aminzadeh, F., & Dalziel, W. B. (2002). Older adults in the emergency department:
A systematic review of patterns of use, adverse outcomes, and effectiveness of
interventions. Annals of Emergency Medicine, 39(3), 238–247. https://doi.org/10.1067/
mem.2002.121523

Archer, N., Martin, K., & Johnston, L. (2020). Oral conditions in the community patient: Part
1. British Journal of Community Nursing, 25(10), 490–495. https://doi.org/10.12968/
bjcn.2020.25.10.490

Atchison, K. A., Der-Martirosian, C., & Gift, H. C. (1998). Components of self-reported oral
health and general health in racial and ethnic groups. Journal of Public Health Dentistry,
58(4), 301–308. https://doi.org/10.1111/j.1752-7325.1998.tb03013.x

Bado, F. M. R., De Checchi, M. H. R., Cortellazzi, K. L., Ju, X., Jamieson, L., & Mialhe, F. L.
(2020). Oral health literacy, self-rated oral health, and oral health-related quality of life
in Brazilian adults. European Journal of Oral Sciences, 128(3), 218–225. https://doi.org/
10.1111/eos.12695

Oral Health and Health Literacy 265

https://doi.org/10.1067/mem.2002.121523
https://doi.org/10.1067/mem.2002.121523
https://doi.org/10.12968/bjcn.2020.25.10.490
https://doi.org/10.12968/bjcn.2020.25.10.490
https://doi.org/10.1111/j.1752-7325.1998.tb03013.x
https://doi.org/10.1111/eos.12695
https://doi.org/10.1111/eos.12695


Chalmers, J. M., King, P. L., Spencer, A. J., Wright, F. A. C., & Carter, K. D. (2005). The
oral health assessment tool: Validity and reliability. Australian Dental Journal, 50(3),
191–199. https://doi.org/10.1111/j.1834-7819.2005.tb00360.x

Corser, W. D. (2011). Increasing primary care comorbidity: A conceptual research and
practice framework. Research and Theory for Nursing Practice, 25(4), 238–251. https://
doi.org/10.1891/1541-6577.25.4.238

de Wit, L., Fenenga, C., Giammarchi, C., di Furia, L., Hutter, I., de Winter, A., & Meijering,
L. (2017). Community-based initiatives improving critical health literacy: A system-
atic review and meta-synthesis of qualitative evidence. BMC Public Health, 18(1), 40.
https://doi.org/10.1186/s12889-017-4570-7

Dennis, S., May, J., Perkins, D., Zwar, N., Sibbald, B., & Hasan, I. (2009). What evidence is
there to support skill mix changes between GPs, pharmacists and practice nurses in
the care of elderly people living in the community? Australia and New Zealand Health
Policy, 6, 23. https://doi.org/10.1186/1743-8462-6-23

Deutsch, A., Siegel, E., Cations, M., Wright, C., Naganathan, V., & Brodaty, H. (2017). A pilot
study on the feasibility of training nurses to formulate multicomponent oral health
interventions in A residential aged care facility. Gerodontology, 34(4), 469–478. https://
doi.org/10.1111/ger.12295

Divaris, K., Lee, J. Y., Baker, A. D., & Vann, W. F. (2011). The relationship of oral health
literacy with oral health-related quality of life in a multi-racial sample of low-income
female caregivers. Health and Quality of Life Outcomes, 9(1), 108. https://doi.org/
10.1186/1477-7525-9-108

Everaars, B., Weening-Verbree, L. F., Jerković-Ćosić, K., Schoonmade, L., Bleijenberg, N.,
de Wit, N. J., & van der Heijden, G. J. M. G. (2020). Measurement properties of oral
health assessments for non-dental healthcare professionals in older people: A systematic
review. BMC Geriatrics, 20(1), 4. https://doi.org/10.1186/s12877-019-1349-y

Finbråten, H. S., Guttersrud, Ø., Nordström, G., Pettersen, K. S., Trollvik, A., & Wilde-
Larsson, B. (2020). Explaining variance in health literacy among people with type 2
diabetes: The association between health literacy and health behaviour and empower-
ment. BMC Public Health, 20(1), 161. https://doi.org/10.1186/s12889-020-8274-z

Finbråten, H. S., Pettersen, K. S., Wilde-Larsson, B., Nordström, G., Trollvik, A., & Guttersrud,
Ø. (2017). Validating the European health literacy survey questionnaire in people with
type 2 diabetes: Latent trait analyses applying multidimensional Rasch modelling and
confirmatory factor analysis. Journal of Advanced Nursing, 73(11), 2730–2744. https://
doi.org/10.1111/jan.13342

Finbråten, H. S., Wilde-Larsson, B., Nordström, G., Pettersen, K. S., Trollvik, A., & Guttersrud,
Ø. (2018). Establishing the HLS-Q12 short version of the European health literacy
survey questionnaire: Latent trait analyses applying Rasch modelling and confirma-
tory factor analysis. BMC Health Services Research, 18(1), 506. https://doi.org/10.1186/
s12913-018-3275-7

Firmino, R. T., Ferreira, F. M., Paiva, S. M., Granville-Garcia, A. F., Fraiz, F. C., & Martins,
C. C. (2017). Oral health literacy and associated oral conditions: A systematic review.
Journal of the American Dental Association, 148(8), 604–613. https://doi.org/10.1016/
j.adaj.2017.04.012

266 Matsuo et al.

https://doi.org/10.1111/j.1834-7819.2005.tb00360.x
https://doi.org/10.1891/1541-6577.25.4.238
https://doi.org/10.1891/1541-6577.25.4.238
https://doi.org/10.1186/s12889-017-4570-7
https://doi.org/10.1186/1743-8462-6-23
https://doi.org/10.1111/ger.12295
https://doi.org/10.1111/ger.12295
https://doi.org/10.1186/1477-7525-9-108
https://doi.org/10.1186/1477-7525-9-108
https://doi.org/10.1186/s12877-019-1349-y
https://doi.org/10.1186/s12889-020-8274-z
https://doi.org/10.1111/jan.13342
https://doi.org/10.1111/jan.13342
https://doi.org/10.1186/s12913-018-3275-7
https://doi.org/10.1186/s12913-018-3275-7
https://doi.org/10.1016/j.adaj.2017.04.012
https://doi.org/10.1016/j.adaj.2017.04.012


Guttersrud, Ø., Le, C., Pettersen, K. S., Helseth, S., & Finbråten, H. S. (2019). Towards a
progression of health literacy skills: Establishing the HLS-Q12 cutoff scores. In Review.
https://doi.org/10.21203/rs.2.13456/v2

Hazara, R. (2020). Oral health in older adults. British Journal of Community Nursing, 25(8),
396–401. https://doi.org/10.12968/bjcn.2020.25.8.396

Hjertstedt, J., Barnes, S. L., & Sjostedt, J. M. (2014). Investigating the impact of a commun-
ity-based geriatric dentistry rotation on oral health literacy and oral hygiene of older
adults. Gerodontology, 31(4), 296–307. https://doi.org/10.1111/ger.12038

Iijima, K., Arai, H., Akishita, M., Endo, T., Ogasawara, K., Kashihara, N., Hayashi, Y. K.,
Yumura, W., Yokode, M., & Ouchi, Y. (2021). Toward the development of a vibrant,
super-aged society: The future of medicine and society in Japan. Geriatrics & Gerontol-
ogy International, 21(8), 601–613. https://doi.org/10.1111/ggi.14201

Ishikawa, H., & Kiuchi, T. (2019). Association of health literacy levels between family
members. Frontiers in Public Health, 7, 169. https://doi.org/10.3389/fpubh.2019.00169

Janto, M., Iurcov, R., Daina, C. M., Neculoiu, D. C., Venter, A. C., Badau, D., Cotovanu, A.,
Negrau, M., Suteu, C. L., Sabau, M., & Daina, L. G. (2022). Oral health among elderly,
impact on life quality, access of elderly patients to oral health services and methods
to improve oral health: A narrative review. Journal of Personalized Medicine, 12(3), 372.
https://doi.org/10.3390/jpm12030372

Jovanić, M., Zdravković, M., Stanisavljević, D., & Jović Vraneš, A. (2018). Exploring the
importance of health literacy for the quality of life in patients with heart failure.
International Journal of Environmental Research and Public Health, 15(8), 1761. https://
doi.org/10.3390/ijerph15081761

Kassebaum, N. J., Smith, A. G. C., Bernabé, E., Fleming, T. D., Reynolds, A. E., Vos,
T., Murray, C. J. L., Marcenes, W., GBD 2015 Oral Health Collaborators, Abyu, G.
Y., Alsharif, U., Asayesh, H., Benzian, H., Dandona, L., Dandona, R., Kasaeian, A.,
Khader, Y. S., Khang, Y. H., Kokubo, Y., … Yonemoto, N. (2017). Global, regional, and
national prevalence, incidence, and disability-adjusted life years for oral conditions
for 195 countries, 1990–2015: A systematic analysis for the global burden of diseases,
injuries, and risk factors. Journal of Dental Research, 96(4), 380–387. https://doi.org/
10.1177/0022034517693566

Kita, Y., Machida, S., Shibagaki, Y., & Sakurada, T. (2021). Fact-finding survey on health
literacy among Japanese predialysis chronic kidney disease patients: A multi-insti-
tutional cross-sectional study. Clinical and Experimental Nephrology, 25(3), 224–230.
https://doi.org/10.1007/s10157-020-01982-w

Kuo, Y. W., Chen, M. Y., Chang, L. C., & Lee, J. D. (2021). Oral health as a predictor of
physical frailty among rural community-dwelling elderly in an agricultural county of
Taiwan: A cross-sectional study. International Journal of Environmental Research and
Public Health, 18(18), 9805. https://doi.org/10.3390/ijerph18189805

Kwon, S. R., Lee, S., Oyoyo, U., Wiafe, S., De Guia, S., Pedersen, C., Martinez, K., Rivas, J.,
Chavez, D., & Rogers, T. (2021). Oral health knowledge and oral health related quality
of life of older adults. Clinical and Experimental Dental Research, 7(2), 211–218. https://
doi.org/10.1002/cre2.350

Lee, Y. S., Kim, H. G., Hur, J. Y., & Yang, K. (2016). Oral health in low-income older
adults in Korea. Journal of Community Health Nursing, 33(2), 98–106. https://doi.org/
10.1080/07370016.2016.1159441

Oral Health and Health Literacy 267

https://doi.org/10.21203/rs.2.13456/v2
https://doi.org/10.12968/bjcn.2020.25.8.396
https://doi.org/10.1111/ger.12038
https://doi.org/10.1111/ggi.14201
https://doi.org/10.3389/fpubh.2019.00169
https://doi.org/10.3390/jpm12030372
https://doi.org/10.3390/ijerph15081761
https://doi.org/10.3390/ijerph15081761
https://doi.org/10.1177/0022034517693566
https://doi.org/10.1177/0022034517693566
https://doi.org/10.1007/s10157-020-01982-w
https://doi.org/10.3390/ijerph18189805
https://doi.org/10.1002/cre2.350
https://doi.org/10.1002/cre2.350
https://doi.org/10.1080/07370016.2016.1159441
https://doi.org/10.1080/07370016.2016.1159441


Macek, M. D., Atchison, K. A., Watson, M. R., Holtzman, J., Wells, W., Braun, B., Aldoory, L.,
Messadi, D., Gironda, M., Haynes, D., Parker, R. M., Chen, H., Coller, S., & Richards,
J. (2016). Assessing health literacy and oral health: Preliminary results of a multi-
site investigation. Journal of Public Health Dentistry, 76(4), 303–313. https://doi.org/
10.1111/jphd.12156

Matsuo, K., & Nakagawa, K. (2016). Reliability and validity of the Japanese version of the
oral health assessment tool (OHAT-J). Journal of the Japanese Society for Disability and
Oral Health, 37. https://doi.org/10.14958/jjsdh.37.1

Naito, M. (2006). GOHAI norms (Japanese 061105 version). https://www.i-hope.jp/activities
/qol/list/pdf/gohai_norm.pdf

Naito, M., Suzukamo, Y., Nakayama, T., Hamajima, N., & Fukuhara, S. (2006). Linguistic
adaptation and validation of the General Oral Health Assessment Index (GOHAI) in an
elderly Japanese population. Journal of Public Health Dentistry, 66(4), 273–275. https://
doi.org/10.1111/j.1752-7325.2006.tb04081.x

Nakayama, K., Osaka, W., Togari, T., Ishikawa, H., Yonekura, Y., Sekido, A., & Matsumoto,
M. (2015). Comprehensive health literacy in Japan is lower than in Europe: A validated
Japanese-language assessment of health literacy. BMC Public Health, 15, 505. https://
doi.org/10.1186/s12889-015-1835-x

Nguyen, T. N. M., Whitehead, L., Saunders, R., & Dermody, G. (2022). Systematic review
of perception of barriers and facilitators to chronic disease self-management among
older adults: Implications for evidence-based practice. Worldviews on Evidence-Based
Nursing, 19(3), 191–200. https://doi.org/10.1111/wvn.12563

Nutbeam, D. (1998). Health promotion glossary. Health Promotion International, 13(4), 349–
364. https://doi.org/10.1093/heapro/13.4.349

OECD Stat Health Care Resources 2017. (2021). Health Care Resources: Dentists. https://
stats.oecd.org/index.aspx?queryid=30177#

Oishi, M. M., Gluch, J. I., Collins, R. J., Bunin, G. R., Sidorov, I., Dimitrova, B., & Cacchione,
P. Z. (2019). An oral health baseline of need at a predominantly African American
program of all-inclusive care for the elderly (PACE): Opportunities for dental-nurs-
ing collaboration. Geriatric Nursing, 40(4), 353–359. https://doi.org/10.1016/j.geri-
nurse.2018.12.014

Peerson, A., & Saunders, M. (2009). Health literacy revisited: What do we mean and
why does it matter? Health Promotion International, 24(3), 285–296. https://doi.org/
10.1093/heapro/dap014

Samnieng, P., Ueno, M., Zaitsu, T., Shinada, K., Wright, F. A. C., & Kawaguchi, Y. (2013).
The relationship between seven health practices and oral health status in com-
munity-dwelling elderly Thai. Gerodontology, 30(4), 254–261. https://doi.org/10.1111/
j.1741-2358.2012.00672.x

Sekiguchi, A., Kawashiri, S., Hayashida, H., Nagaura, Y., Nobusue, K., Nonaka, F., Yamanashi, H.,
Kitamura, M., Kawasaki, K., Fukuda, H., Iwasaki, T., Saito, T., & Maeda, T. (2020). Association
between high psychological distress and poor oral health-related quality of life (OHQoL) in
Japanese community-dwelling people: The Nagasaki islands study. Environmental Health
and Preventive Medicine, 25(1), 82. https://doi.org/10.1186/s12199-020-00919-9

Shao, R., Hu, T., Zhong, Y. S., Li, X., Gao, Y. B., Wang, Y. F., & Yin, W. (2018). Socio-dem-
ographic factors, dental status and health-related behaviors associated with geriatric

268 Matsuo et al.

https://doi.org/10.1111/jphd.12156
https://doi.org/10.1111/jphd.12156
https://doi.org/10.14958/jjsdh.37.1
https://www.i-hope.jp/activities/qol/list/pdf/gohai_norm.pdf
https://www.i-hope.jp/activities/qol/list/pdf/gohai_norm.pdf
https://www.i-hope.jp/activities/qol/list/pdf/gohai_norm.pdf
https://doi.org/10.1111/j.1752-7325.2006.tb04081.x
https://doi.org/10.1111/j.1752-7325.2006.tb04081.x
https://doi.org/10.1186/s12889-015-1835-x
https://doi.org/10.1186/s12889-015-1835-x
https://doi.org/10.1111/wvn.12563
https://doi.org/10.1093/heapro/13.4.349
https://stats.oecd.org/index.aspx?queryid=30177#
https://stats.oecd.org/index.aspx?queryid=30177#
https://doi.org/10.1016/j.gerinurse.2018.12.014
https://doi.org/10.1016/j.gerinurse.2018.12.014
https://doi.org/10.1093/heapro/dap014
https://doi.org/10.1093/heapro/dap014
https://doi.org/10.1111/j.1741-2358.2012.00672.x
https://doi.org/10.1111/j.1741-2358.2012.00672.x
https://doi.org/10.1186/s12199-020-00919-9


oral health-related quality of life in Southwestern China. Health and Quality of Life
Outcomes, 16(1), 98. https://doi.org/10.1186/s12955-018-0925-8

Sørensen, K., Pelikan, J. M., Röthlin, F., Ganahl, K., Slonska, Z., Doyle, G., Fullam, J.,
Kondilis, B., Agrafiotis, D., Uiters, E., Falcon, M., Mensing, M., Tchamov, K., van
den Broucke, S., Brand, H., & HLS-EU Consortium. (2015). Health literacy in Europe:
Comparative results of the European health literacy survey (HLS-EU). European Journal
of Public Health, 25(6), 1053–1058. https://doi.org/10.1093/eurpub/ckv043

Sørensen, K., Van den Broucke, S., Fullam, J., Doyle, G., Pelikan, J., Slonska, Z., Brand,
H., & (HLS-EU) Consortium Health Literacy Project European. (2012). Health literacy
and public health: A systematic review and integration of definitions and models. BMC
Public Health, 12, 80. https://doi.org/10.1186/1471-2458-12-80

Taira, K., Mori, T., Ishimaru, M., Iwagami, M., Sakata, N., Watanabe, T., Takahashi, H., &
Tamiya, N. (2021). Regional inequality in dental care utilization in Japan: An ecological
study using the National database of health insurance claims. The Lancet Regional
Health - Western Pacific, 12, 100170. https://doi.org/10.1016/j.lanwpc.2021.100170

Tavousi, M., Mohammadi, S., Sadighi, J., Zarei, F., Kermani, R. M., Rostami, R., & Montazeri,
A. (2022). Measuring health literacy: A systematic review and bibliometric analysis
of instruments from 1993 to 2021. PloS One, 17(7), e0271524. https://doi.org/10.1371/
journal.pone.0271524

Taylor, H. L., Rahurkar, S., Treat, T. J., Thyvalikakath, T. P., & Schleyer, T. K. (2021). Does
nonsurgical periodontal treatment improve systemic health? Journal of Dental Research,
100(3), 253–260. https://doi.org/10.1177/0022034520965958

Thapa, R., Chimoriya, R., & Arora, A. (2021). The development and psychometric properties
of oral health assessment instruments used by non-dental professionals for nurs-
ing home residents: A systematic review. BMC Geriatrics, 21(1), 35. https://doi.org/
10.1186/s12877-020-01989-8

Vandenbosch, J., Van den Broucke, S., Vancorenland, S., Avalosse, H., Verniest, R., &
Callens, M. (2016). Health literacy and the use of healthcare services in Belgium.
Journal of Epidemiology and Community Health, 70(10), 1032–1038. https://doi.org/
10.1136/jech-2015-206910

van de Rijt, L. J. M., Stoop, C. C., Weijenberg, R. A. F., de Vries, R., Feast, A. R., Sampson,
E. L., & Lobbezoo, F. (2020). The influence of oral health factors on the quality of
life in older people: A systematic review. The Gerontologist, 60(5), e378–e394. https://
doi.org/10.1093/geront/gnz105

Wetselaar, P., Vermaire, J. H., Visscher, C. M., Lobbezoo, F., & Schuller, A. A. (2016). The
prevalence of tooth wear in the Dutch adult population. Caries Research, 50(6), 543–
550. https://doi.org/10.1159/000447020

Wong, F. M. F., Ng, Y. T. Y., & Leung, W. K. (2019). Oral health and its associated fac-
tors among older institutionalized residents-A systematic review. International Journal
of Environmental Research and Public Health, 16(21), 4132. https://doi.org/10.3390/
ijerph16214132

Zwar, N., Dennis, S., Griffiths, R., Perkins, D., May, J., Sibbald, B., Caplan, G., & Harris,
M. (2007). Optimising skill mix in the primary health care workforce for the care of
older Australians: A systematic review. Australian Primary Health Care Research Institute
(APHCRI) website. https://nceph.anu.edu.au/files/full_report_34395.pdf

Disclosure. The authors have no relevant financial interest or affiliations with any
commercial interests related to the subjects discussed within this article.

Oral Health and Health Literacy 269

https://doi.org/10.1186/s12955-018-0925-8
https://doi.org/10.1093/eurpub/ckv043
https://doi.org/10.1186/1471-2458-12-80
https://doi.org/10.1016/j.lanwpc.2021.100170
https://doi.org/10.1371/journal.pone.0271524
https://doi.org/10.1371/journal.pone.0271524
https://doi.org/10.1177/0022034520965958
https://doi.org/10.1186/s12877-020-01989-8
https://doi.org/10.1186/s12877-020-01989-8
https://doi.org/10.1136/jech-2015-206910
https://doi.org/10.1136/jech-2015-206910
https://doi.org/10.1093/geront/gnz105
https://doi.org/10.1093/geront/gnz105
https://doi.org/10.1159/000447020
https://doi.org/10.3390/ijerph16214132
https://doi.org/10.3390/ijerph16214132
https://nceph.anu.edu.au/files/full_report_34395.pdf


Acknowledgments. We thank all collaborators for their cooperation in the present study
and the representatives of all participating institutions. We also thank Helen Jeays, BDSc
AE, from Edanz (https://jp.edanz.com/ac) for editing a draft of this manuscript.

Funding. This work was supported by a JSPS KAKENHI Grant (number JP 19K11238).

Correspondence regarding this article should be directed to Kimie Fujita, PhD, Division of
Health Sciences, Graduate School of Medicine, Kyushu University, Fukuoka, Japan. E-mail:
fujita.kimie.874@m.kyushu-u.ac.jp

270 Matsuo et al.

https://jp.edanz.com/ac



