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Abstract 

Background: Poor oral health affects quality of life; oral health literacy studies are increasing as it plays an essential 
role in promoting oral health. However, little is known regarding the gender differences in oral health literacy and oral 
health‑related quality of life (OHRQoL) among older adults. This study aimed to explore the gender differences in oral 
health literacy and OHRQoL among community‑dwelling older adults in Taiwan.

Methods: A cross‑sectional study design with convenience sampling was undertaken to recruit participants at two 
community service centres. Data were collected using a structured survey consisted of the demographic character‑
istics, instrumental activities of daily living, nutrition assessment, oral health literacy and OHRQoL. The logistic regres‑
sion was used to examine the gender differences in the relationship between oral health literacy and OHRQoL.

Results: A total of 202 participants completed the survey. Of which 56.4% (n = 114) were female. Logistic regression 
analyses showed that after controlling for age, instrumental activities of daily living, nutrition, education level, and 
average monthly income, better oral health literacy was associated with better oral health quality of life (p = 0.006) in 
men.

Conclusions: The relationship between oral health literacy and OHRQoL was only significant for men. No significant 
relationship between women’s oral health literacy and their OHRQoL. However, good OHRQoL is an integral part of 
overall health, but it is affected by differences in oral health and the accessibility of healthcare services. We suggest 
that gender‑specific oral health literacy education should be offered through community health‑education programs.
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Background
With advances in medical technology, population 
aging has become a trend affecting countries all over 
the world, and accordingly, the health of older adults 
has become an important area of concern. The World 
Health Organization (WHO) points out that oral health 
is a key indicator of overall health, quality of life, and 
wellbeing. As a result, several countries have formu-
lated measures for improving oral health. As the US 
Department of Health and Human Services pointed out 
in Healthy People 2030 [1], good oral health improves 
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a person’s ability to speak, smile, smell, taste, touch, 
chew, swallow, and make facial expressions to show 
their feelings and emotions. In 2015, Taiwan’s Depart-
ment of Mental and Oral Health in the Ministry of 
Health and Welfare announced its National Oral Health 
Promotion Plan (2017–2021), which indicates that oral 
health has also become an essential part of health-pro-
motion policy in Taiwan.

Previous studies have shown that oral health literacy 
is related to maintaining good oral health [2, 3]. Lower 
health literacy is associated with poorer patient out-
comes. People with lower health literacy tend to exhibit 
poorer utilization of preventive screening, poorer 
compliance with doctors’ orders, less appropriate use 
of drugs, higher medical expenses, higher hospitali-
zation rates, greater demand for emergency services, 
and higher risk of death [4, 5]. The US Department of 
Health and Human Services defined oral health literacy 
as “the degree to which individuals have the capacity to 
obtain, process and understand basic oral health infor-
mation and services needed to make appropriate health 
decisions [6].” This definition is consistent with the con-
cept of general health literacy.

According to the WHO, oral health is a key indicator 
of quality of life, and oral health-related quality of life 
(OHRQoL) refers to an individual’s perception of their 
oral health [7]. Studies have also shown that oral health 
is associated with OHRQoL and OHRQoL is considered 
as a subjective oral health outcome [8–10]. Oral health 
literacy and OHRQoL are affected by demographic fac-
tors such as age [11–13], education level [12, 14–16], 
monthly income [17, 18], nutrition [19–21], and instru-
mental activities of daily living [8]. However, the effect 
of gender on oral health literacy and OHRQoL has not 
yet been determined.

The 2011–2016 Oral Health Surveillance Report 
published by the Centers for Disease Control and Pre-
vention (CDC) in 2019 showed that 17.7% of men and 
16.9% of women over 65  years old were completely 
toothless. According to the report on the 2015–2016 
Oral Health Survey of Adults and the Elderly released 
by Taiwan’s Department of Mental and Oral Health, 
Ministry of Health and Welfare, 5.1% of men and 3.7% 
of women aged 65–74, and 9.6% of men and 10.2% of 
women aged 75 or older, were toothless. Some stud-
ies have documented significant gender differences in 
oral health literacy [22, 23], but others did not find any 
gender differences [24–28]. The relationship between 
gender and OHRQoL has not yet been fully established. 
Some studies have reported differences in gender 
among oral health conditions [29–31], but have found 
no significant differences between the gender and oral 
health literacy [32, 33].

Oral health and OHRQoL can be affected by oral health 
literacy. However, studies evaluating these factors or the 
association between them in older community-dwelling 
adults in Taiwan are limited. Therefore, the purpose of 
this study was to identify the gender differences in the 
relationship between oral health literacy and OHRQoL 
among community-dwelling older adults in Taiwan.

Methods
Aim and study design
This study aimed to explore the gender differences in oral 
health literacy and OHRQoL among community-dwell-
ing older adults in Taiwan. A cross-sectional study design 
with convenience sampling was undertaken to recruit 
participants at two community service centres in Taipei 
City, Taiwan.

Participants
Eligible participants were invited to participate in this 
study according to the selection criteria. The inclusion 
criteria were the ability to communicate in Chinese or 
Taiwanese, full conscious awareness, the ability to read 
the questionnaire unaided, agreement to participate in 
the research, and an age of 65 years or older. The exclu-
sion criteria were illiteracy and an inability to communi-
cate normally due to hearing impairment.

To ensure that the rights and welfare of the participants 
were protected and ethical guidelines were followed, the 
investigator first obtained oral consent from the partici-
pants before explaining the study procedures to them. 
After the investigator had verified the procedure with 
the participants and received their informed consent, 
the participants completed the questionnaire. The study 
protocol was reviewed and approved by the Joint Institu-
tional Review Board of the University (approval number: 
N202012055).

The sample size was estimated using G Power 3.1.9.7 
software given the following parameters: Cohen’s d 
(effect size) = 0.15, α (error probability) = 0.05, and 1 − β 
(power) = 0.95 [34]. Six independent variables namely 
oral health literacy, age, education, income, nutrition, and 
instrumental activities of daily living were entered to esti-
mate the sample size of 146 was required. In a previous 
study related to OHRQoL, the questionnaire response 
rate was found to be 71.62% [8]. Based on an attrition 
rate of 30%, the estimated number of participants that 
needed to recruit was 200.

Data collection
A structured survey was used to conduct data collec-
tion, which incorporated scales translated by Taiwanese 
scholars and questionnaires developed by Taiwanese 
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researchers. The research instrument included demo-
graphic data, an oral health literacy scale, an oral health 
impact profile, nutritional screening, and instrumental 
activities of daily living.

Demographic characteristics
The demographic data collected were gender, age, educa-
tion level and individual monthly income.

Oral health literacy
We used the Mandarin version of the Oral Health Lit-
eracy Adult Questionnaire (OHL-AQ), which was trans-
lated by Ho et  al. (2020) [35] from the original version, 
which was developed by Naghibi Sistani et  al. (2014) 
[36]. The expert content validity index (CVI) for all items 
was > 0.90. This questionnaire consisted of 17 ques-
tions. With one point assigned to each question, the 
minimum and maximum possible scores were 0 and 17, 
respectively. A score of 9 points or below is considered 
to indicate insufficient oral health literacy, while scores 
of 10–11 points and 12–17 points indicate moderate 
and sufficient oral health literacy, respectively. The CVI 
of this scale was 0.95, and Cronbach’s alpha was 0.78. 
According to a study conducted in Taiwan (Ho et  al., 
2019), the mean oral health literacy scores for commu-
nity-dwelling older adults (65–80  years old) and mid-
dle-aged people (45–64  years old) were 9.77 ± 3.35 and 
12.20 ± 3.10, respectively. In the current study, the focus 
was on community-dwelling older adults who had a typi-
cal level of oral health literacy, so participants who scored 
12–17 and were thus considered to have good oral health 
knowledge were excluded from further analyses.

Nutrition
We used the Mini Nutritional Assessment—Short Form 
(MNA-SF) for nutritional screening. The accuracy of this 
scale for identifying malnutrition is 98.7% [37]. The maxi-
mum total score was 14 points. A score of 12 or higher 
indicates a low risk of malnutrition; a score of 8–11 indi-
cates a potential risk of malnutrition; and a score of 7 or 
below indicates a high risk of malnutrition.

Instrumental activities of daily living
We used the Instrumental Activities of Daily Living Scale 
(IADL) developed by Lawton and Brody (1969) to evalu-
ate the participants’ activities of daily living [38]. This 
questionnaire covered going shopping, using transpor-
tation, preparing food, doing housekeeping and laundry, 
using the telephone, administering own medications, and 

managing own finances. The individual’s ability to per-
form each item was rated according to one of three levels: 
no ability (1 point), assistance required (2 points), or full 
independence (3 points). The total score ranged from 0 to 
24 points.

Oral health‑related quality of life (OHRQoL)
We used the Mandarin version of the short-form oral 
hygiene impact profile (OHIP-14T), translated and veri-
fied by Kuo (2011) [39], to determine the participants’ 
OHRQoL. According to previous studies, the inter-
nal consistency of the Mandarin version of OHIP-14T, 
as indicated by Cronbach’s alpha, is 0.862 for the seven 
dimensions and 0.882 for the 14 questions. The test–
retest reliability intraclass correlation coefficient values 
are 0.86 for the seven dimensions and 0.835 for the 14 
questions. The questionnaire consisted of 14 questions, 
each scoring a maximum of 4 points, so the total score 
ranged from 0 to 48 points.

Data analysis
All data were analyzed using IBM SPSS statistical soft-
ware  (Additional file  1). For continuous variables we 
report means and standard deviations, and for categori-
cal data we present numbers and percentages. We inves-
tigated the relationship between oral health literacy, 
OHRQoL, and gender, and therefore conducted sub-
group analyses for each gender. OHRQoL was treated as 
a dependent variable, while oral health literacy was con-
sidered as an independent variable. The controlled vari-
ables (age, education level, monthly income, nutritional 
status, and instrumental activities of daily living) were 
included in the analyses. Statistical significance was con-
sidered at a two-sided p value of ≤ 0.05.

Results
Of 216 surveys distributed, 14 surveys were deemed 
invalid (there were several unanswered questions, most 
of which were in the basic demographics section, fol-
lowed by the oral health literacy section) and excluded. 
This left 202 questionnaires that were valid, yielding a 
93.5% valid response rate.

Of the 202 participants, 114 (56.4%) were women and 
88 (43.6%) were men, and the mean age was 74.72 years 
(SD = 8.17). For education level, 107 participants 
(53.0%) had elementary school education or below, 
and 95 (47.0%) had at least junior high education. Just 
under half (91, 45.0%) had no monthly income, leaving 
111 (55.0%) participants who did have some monthly 
income (Table 1).
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Oral health literacy
The participants’ mean oral health literacy score was 
9.39 points (SD = 4.07) out of a maximum possible of 
17 (Table 1). A total of 92 participants (45.5%) had a low 
level of oral health literacy, with a score of 9 or below. 
Forty-two (20.8%) had a medium level of oral health 

literacy (score of 10–11), while 68 (33.7%) had a suf-
ficient level (score of 12–17; Table 2). Of all the ques-
tions in the oral health literacy questionnaire, Question 
4 (Continuing from the previous question, how many 
teeth of this kind are usually present at the age of six?) 
had the lowest percentage of correct responses (8.9%), 
followed by Question 14 (28.2%) (What do you think it 
means if the consent form says, “My dentist is exempt 
from responsibility for unintentional complications?”).

We analyzed the oral health literacy data in four sec-
tions: reading comprehension (reading and knowledge 
skills); numeracy (reading, writing and calculation 
skills); listening skills (listening, reading, writing, cal-
culation and communication skills); and appropriate 
decision-making (reading, comprehension, and deci-
sion-making skills). The score was highest for appropri-
ate decision-making (mean = 3.11, SD = 1.33), followed 
by numeracy (mean = 2.12, SD = 1.32). It was lowest for 
listening skills (mean = 1.12, SD = 0.80) (Table 1).

Oral health‑related quality of life (OHRQoL)
The participants’ mean oral quality of life score was 6.96 
points (SD = 7.70; Table 1). For the individual questions, 
the score was highest for the question about detect-
ing tooth problems (mean = 0.76, SD = 0.86), followed 
by worries (mean = 0.69, SD = 0.83). The OHRQoL data 
were analyzed for each of the seven dimensions (func-
tional limitation, physical pain, psychological discomfort, 
physical disability, psychological disability, social disabil-
ity, and handicap). The psychological discomfort dimen-
sion had the highest score (mean = 0.73, SD = 0.79), 
followed by physical pain (mean = 0.56, SD = 0.69) 
(Table 1).

We conducted subgroup analyses according to gender, 
treating OHRQoL as a categorical variable. Those with 
an original OHRQoL score of 0 were considered to have 
no OHRQoL problems and coded as 1. Participants with 
an original score of ≥ 1 point were considered to have 
OHRQoL problems and were assigned a code of 0. We 

Table 1 Descriptive statistics of demographics, oral health 
literacy and OHRQoL (N = 202)

SD Standard Deviation, MOHL-AQ Mandarin version of the oral health literacy 
adult questionnaire, OHRQoL Oral health-related quality of life, OHIP-14 T Short-
form Oral Hygiene Impact Profile Taiwanese version

Variables n (%) Mean ± SD

Demographics

 Gender

  Female 114 (56.4)

  Male 88 (43.6)

 Age 74.72 ± 8.17

 Educational level

  Elementary school 107 (53.0)

  Junior high school and above 95 (47.0)

 Individual monthly income

  No 91 (45.0)

  Yes 111 (55.0)

Oral health literacy (MQHL‑AQ) 9.39 ± 4.07

  Reading comprehension (range 0–5) 2.10 ± 1.32

  Numeracy (range 0–4) 2.12 ± 1.47

  Listening skills (range 0–2) 1.12 ± 0.80

  Decision‑making (range 0–5) 3.11 ± 1.33

  Number of insufficient literacy 92 (45.5)

OHRQoL (OHIP‑14 T) 6.96 ± 7.70

  Functional limitation 0.48 ± 0.63

  Physical pain 0.56 ± 0.69

  Psychological discomfort 0.73 ± 0.79

  Physical disability 0.50 ± 0.62

  Psychological disability 0.46 ± 0.64

  Social disability 0.33 ± 0.52

  Handicap 0.44 ± 0.60

Table 2 Factors associated with Oral Health‑Related Quality of Life (OHR‑QoL) (n = 114)

Significant items in bold; Original OHRQoL score of 0 were considered to have no OHRQoL problems and coded as 1. Participants with an original score of ≥ 1 point 
were considered to have OHRQoL problems and were assigned a code of 0

Women (n = 114) Men (n = 88)

Factors B SE Odds ratio p‑values B SE Odds ratio p‑values

Oral health literacy − 0.122 0.092 0.885 0.186 0.593 0.215 1.809 0.006
Age − 0.058 0.038 0.944 0.126 − 0.034 0.056 0.967 0.542

Instrumental activities of daily living − 0.072 0.049 0.930 0.139 − 0.286 0.096 0.751 0.003
Nutrition 0.034 0.114 1.035 0.763 0.244 0.192 1.277 0.202

Education (ref: Elementary school) 0.824 0.754 2.281 0.274 − 0.646 0.877 0.524 0.461

Income (ref: no income) − 1.125 0.737 0.325 0.127 0.019 0.987 1.019 0.985
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conducted logistic regression analyses to explore the rela-
tionship between the dependent variable (OHRQoL) and 
the independent variable (oral health literacy). The par-
ticipants’ age, education level, average monthly income, 
nutritional status, and activities of daily living were 
controlled for in the statistical model. The relationship 
between OHRQoL and oral health literacy was signifi-
cant for men (OR 1.809; p = 0.006, Table 2), but not for 
women (OR 0.885; p = 0.186).

Discussion
Because this study focused only on community-dwelling 
older adults with a typical level of oral health literacy, we 
excluded participants with a high level of oral health lit-
eracy (12–17 points), based on the results of a previous 
study [40]. We recoded the OHRQoL score to aid assess-
ment and interpretation. Based on the new codes, the 
higher the score, the better the OHRQoL.

We also converted the OHRQoL score into a categori-
cal variable with only two categories: “0” (for all scores 
of ≥ 1) and “1” (for all scores of < 1). We found that when 
age, education level, average monthly income, nutritional 
status, and activities of daily living were controlled for, 
for a one-point increase in oral health literacy score in 
males, the OHRQoL increased by 0.593 points, indicat-
ing that the better male participants’ oral health literacy, 
the better the OHRQoL.

This relationship was not statistically significant for 
the female subgroup, however. Chi-squared test results 
revealed that education level and average monthly 
income differed according to gender. The fact that the 
relationship between oral health literacy and OHRQoL 
was only significant for males might therefore be attrib-
uted to gender differences in educational level and 
average monthly income. This might also highlight the 
inequities experience by women in terms of health edu-
cation and awareness about good oral health practices.

Our results are in line with our original hypotheses. 
There was no significant relationship between women’s 
oral health literacy and their OHRQoL. However, good 
OHRQoL is an integral part of overall health, but it is 
affected by differences in oral health and the accessibil-
ity of medical services [41]. The US CDC (2021) recom-
mended the following methods to maintain oral and 
dental health: brushing teeth with fluoride toothpaste, 
brushing teeth twice a day, flossing to remove plaque 
between teeth, visiting the dentist at least annually, not 
smoking, limiting intake of alcoholic beverages, keeping 
diabetes under control to avoid complications, and assist-
ing elderly people who cannot function independently 
with their dental cleaning, using toothbrushes and dental 
floss [42].

Improving the oral health literacy of community-
dwelling older adults can improve their OHRQoL. How-
ever, because the education level differed according to 
gender, we recommend that gender-specific oral health 
literacy education is offered through community health-
education programs. Since the men’s education level was 
higher than the women’s, oral-health education for man 
could be provided using textbooks as teaching mate-
rial. The women, however, may have more difficulty with 
reading, so we would recommend conducting their oral-
health education using films in their native language to 
improve their oral health literacy and OHRQoL.

Several limitations to be acknowledged in this study. 
First, the use of convenience sample may limit the gen-
eralizability of the study result. Second, both oral health 
literacy and OHRQoL measures are self-reported, there 
may have potential social desirability bias exists. There-
fore, the findings generated from this study should be 
interpreted with caution (Additional file 1).

Conclusions
In this study. We found that the relationship between 
oral health literacy and OHRQoL was only significant 
for men. No significant relationship between women’s 
oral health literacy and their OHRQoL. However, good 
OHRQoL is an integral part of overall health, but it is 
influenced by differences in oral health and the accessi-
bility of healthcare services. We recommend that future 
research be expanded to include every part of the coun-
try, to increase the sample size. In addition, objective 
assessment methods should be added, to improve the 
representativeness of the research results. This study can 
inform future research to design gender-specific health 
education programs in the future.

Abbreviations
CDC: Centers for disease control and prevention; MNA‑SF: Mini nutritional 
assessment‑short form; IADL: Instrumental activities of daily living; OHRQoL: 
Oral health‑related quality of life; OHL: Oral health literacy; OHL‑AQ: Oral health 
literacy adult questionnaire; WHO: World Health Organization.

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s12903‑ 022‑ 02237‑8.

Additional file 1. Dataset file.

Acknowledgements
The authors would like to thank all participants who participates in this study.

Author contributions
CJL: design of the work, the acquisition, analysis, interpretation of data; MHH: 
design of the work, analysis, interpretation of data, have drafted the work; JYJ: 
have drafted the work; JM: have drafted the work; YKL: analysis, interpreta‑
tion of data; CCC: design of the work, interpretation of data; MFL: design 



Page 6 of 7Lee et al. BMC Oral Health          (2022) 22:205 

of the work, interpretation of data. All authors read and approved the final 
manuscript.

Funding
None.

Availability of data and materials
The datasets used and/or analysed during the current study are available from 
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
The study protocol was reviewed and approved by the Joint Institu‑
tional Review Board of the Taipei Medical University (Approval Number: 
N202012055). All methods were carried out in accordance with the Declara‑
tion of Helsinki. Informed consent was obtained from all participants.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 School of Nursing, College of Nursing, Taipei Medical University, Taipei, 
Taiwan. 2 School of Nursing, Li Ka Shing Faculty of Medicine, The University 
of Hong Kong, Pok Fu Lam, Hong Kong. 3 College of Nursing, Gachon Univer‑
sity, Incheon, Korea. 4 School of Nursing and Midwifry, Western Sydney Univer‑
sity, Campbelltown, NSW, Australia. 5 Graduate Institute of Athletics and Coach‑
ing Science, National Taiwan Sport University, Taoyuan, Taiwan. 6 School 
of Gerontology Health Management, College of Nursing, Taipei Medical 
University, 250 Wuxing St., Taipei 11031, Taiwan. 7 College of Nursing, and Col‑
lege of Interdisciplinary Studies, Taipei Medical University, Taipei, Taiwan. 

Received: 3 March 2022   Accepted: 18 May 2022

References
 1. Healthy People 2030. (n.d.). Oral Conditions. From https:// health. gov/ healt 

hypeo ple/ objec tives‑ and‑ data/ browse‑ objec tives/ oral‑ condi tions.
 2. Ueno M, Takeuchi S, Oshiro A, Kawaguchi Y. Relationship between oral 

health literacy and oral health behaviors and clinical status in Japanese 
adults. J Dent Sci. 2013;8(2):170–6. https:// doi. org/ 10. 1016/j. jds. 2012. 09. 
012.

 3. Guo Y, Logan HL, Dodd VJ, Muller KE, Mark JG, Rilly JL III. Health literacy: 
a pathway to better oral health. Am J Public Health. 2014;104:85–91. 
https:// doi. org/ 10. 2105/ AJPH. 2014. 301930.

 4. Rawlings D, Tieman J. Patient and carer information: Can they read and 
understand it? An example from palliative care. Aust Nurs Midwifery J. 
2015;23(5):26–9.

 5. Baskaradoss JK. Relationship between oral health literacy and oral 
health status. BMC Oral Health. 2018;18(1):172. https:// doi. org/ 10. 1186/ 
s12903‑ 018‑ 0640‑1.

 6. Healthy People 2020. (n.d.). Oral Health. From https:// www. healt hypeo 
ple. gov/ 2020/ topics‑ objec tives/ topic/ oral‑ health.

 7. John MT. Exploring dimensions of oral health‑related quality of life 
using experts–opinions. Qual Life Res. 2007;16(4):697–704. https:// doi. 
org/ 10. 1007/ s11136‑ 006‑ 9150‑8.

 8. Lee IC, Shieh TY, Yang YH, Tsai CC, Wang KH. Individuals’ perception of 
oral health and its impact on the health‑related quality of life. J Oral 
Rehabil. 2007;34(2):79–87. https:// doi. org/ 10. 1007/ s11136‑ 006‑ 9150‑8.

 9. Oghli I, List T, John M, Larsson P. Prevalence and oral health‑related 
quality of life of self‑reported orofacial conditions in Sweden. Oral Dis. 
2017;23(2):233–40. https:// doi. org/ 10. 1111/ odi. 12600.

 10. Mohamed S, Vettore MV. Oral clinical status and oral health‑related 
quality of life: is socioeconomic position a mediator or a moderator? 
Int Dent J. 2019;69(2):119–29. https:// doi. org/ 10. 1111/ idj. 12420.

 11. Wolf MS, Gazmararian JA, Baker DW. Health literacy and func‑
tional health status among older adults. JAMA Intern Med. 
2005;165(17):1946–52. https:// doi. org/ 10. 1001/ archi nte. 165. 17. 1946.

 12. Lee SYD, Tsai TI, Tsai YW, Kuo KN. Health literacy, health status, and 
healthcare utilization of Taiwanese adults: results from a national 
survey. BMC Public Health. 2010;10:614. https:// doi. org/ 10. 1186/ 
1471‑ 2458‑ 10‑ 614.

 13. Jovic‑Vranes A, Bjegovic‑Mikanovic V, Marinkovic J. Functional health 
literacy among primary health‑care patients: data from the Belgrade 
pilot study. J Public Health. 2009;31(4):490–5. https:// doi. org/ 10. 1093/ 
pubmed/ fdp049.

 14. Cohen‑Carneiro F, Souza‑Santos R, Rebelo MAB. Quality of life related 
to oral health: contribution from social factors. Cien Saude Colet. 
2011;16(1):1007–15. https:// doi. org/ 10. 1590/ s1413‑ 81232 01100 07000 
33.

 15. Guerra MJC, Greco RM, Leite ICG, Ferreira EF, de Paula MVQ. Impact of 
oral health conditions on the quality of life of workers. Cien Saude Colet. 
2014;19(12):4777–86. https:// doi. org/ 10. 1590/ 1413‑ 81232 01419 12. 21352 
013.

 16. Motallebnejad M, Mehdizadeh S, Najafi N, Sayyadi F. The evaluation of 
oral health‑related factors on the quality of life of the elderly in Babol. 
Contemp Clin Dent. 2015;6(3):313–7. https:// doi. org/ 10. 4103/ 0976‑ 237X. 
161867.

 17. Hernandez‑Palacios RD, Ramirez‑Amador V, Jarillo‑Soto EC, Irigoyen‑
Camacho ME, Mendoza‑Nunez VM. Relationship between gender, 
income and education and self‑perceived oral health among elderly 
Mexicans. An exploratory study. Cien Saude Colet. 2015;20(4):997–1004. 
https:// doi. org/ 10. 1590/ 1413‑ 81232 015204. 00702 014.

 18. Liu YB, Liu L, Li YF, Chen YL. Relationship between Health literacy, health‑
related behaviors and health status: a survey of elderly Chinese. Int J 
Environ Res Public Health. 2015;12(8):9714–25. https:// doi. org/ 10. 3390/ 
ijerp h1208 09714.

 19. Gil‑Montoya JA, Ponce G, Sánchez Lara I, Barrios R, Llodra JC, Bravo M. 
Association of the oral health impact profile with malnutrition risk in 
Spanish elders. Arch Gerontol Geriatr. 2013;57(3):398–402. https:// doi. org/ 
10. 1016/j. archg er. 2013. 05. 002.

 20. Patel P, Shivakumar KM, Patil S, Suresh KV, Kadashetti V. Association of oral 
health‑related quality of life and nutritional status among elderly popula‑
tion of Satara district, Western Maharashtra, India. J Indian Assoc Public 
Health Dent. 2015;13(3):269–73. https:// doi. org/ 10. 4103/ 2319‑ 5932. 
165261.

 21. Akin S, Kesim S, Manav TY, Deniz EŞ, Öztürk A, Mazıcıoğlu M, Firuzan FÖ. 
Impact of oral health on nutritional status in community‑dwelling older 
adults in Turkey. Eur J Geriatr Gerontol. 2019;1(1):29–35. https:// doi. org/ 
10. 4274/ ejgg. galen os. 2019. 55.

 22. Blizniuk A, Ueno M, Furukawa S, Kawaguchi Y. Evaluation of a Russian 
version of the oral health literacy instrument (OHLI). BMC Oral Health. 
2014;14:141. https:// doi. org/ 10. 1186/ 1472‑ 6831‑ 14‑ 141.

 23. Mohammadi TM, Malekmohammadi M, Hajizamani HR, Mahani SA. Oral 
health literacy and its determinants among adults in Southeast Iran. Eur J 
Dent. 2018;12(3):439–42. https:// doi. org/ 10. 4103/ ejd. ejd_ 429_ 17.

 24. Jones M, Lee JY, Rozier G. Oral health literacy among adult patients seek‑
ing dental care. J Am Dent Assoc. 2007;138(9):1199–208. https:// doi. org/ 
10. 14219/ jada. archi ve. 2007. 0344.

 25. Sabbahi DA, Lawrence HP, Limeback H, Rootman I. Development and 
evaluation of an oral health literacy instrument for adults. Commun Dent 
Oral Epidemiol. 2009;37(5):451–62. https:// doi. org/ 10. 1111/j. 1600‑ 0528. 
2009. 00490.x.

 26. Haridas R, Supreetha S, Ajagannanavar SL, Tikare S, Maliyil MJ, Kalappa AA. 
Oral health literacy and oral health status among adults attending dental 
college hospital in India. J Int Oral Health. 2014;6(6):61–6.

 27. Sukhabogi JR, Doshi D, Vadlamani M, Rahul V. Association of oral health 
literacy with oral health behavior and oral health outcomes among adult 
dental patients. Indian J Dent Res. 2020;31(6):835–9.

 28. Tenani CF, De Checchi MHR, Bado FMR, Ju X, Jamieson L, Mialhe FL. 
Influence of oral health literacy on dissatisfaction with oral health among 
older people. Gerodontology. 2020;37(1):46–52. https:// doi. org/ 10. 1111/ 
ger. 12443.

 29. Rekhi A, Marya CM, Oberoi SS, Nagpal R, Dhingra C, Kataria S. Periodontal 
status and oral health‑related quality of life in elderly residents of aged 



Page 7 of 7Lee et al. BMC Oral Health          (2022) 22:205  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

care homes in Delhi. Geriatr Gerontol. 2015;16(4):474–80. https:// doi. org/ 
10. 1111/ ggi. 12494.

 30. Wong FMF, Ng YTY, Leung WK. Oral health and its associated factors 
among older institutionalized residents—a systematic review. Int J 
Environ Res Public Health. 2019;16(21):4132. https:// doi. org/ 10. 3390/ ijerp 
h1621 4132.

 31. Beşiroğlu E, Lütfioğlu M. Relations between periodontal status, oral 
health‑related quality of life and perceived oral health and oral health 
consciousness levels in a Turkish population. Int J Dental Hygiene. 
2020;18(3):251–60. https:// doi. org/ 10. 1111/ idh. 12443.

 32. Sun L, Wong HM, McGrath CPJ. The factors that influence oral health‑
related quality of life in young adults. Health Qual Life Outcomes. 
2018;16(1):187. https:// doi. org/ 10. 1186/ s12955‑ 018‑ 1015‑7.

 33. Marya CM, Grover HS, Tandon S, Taneja P, Gupta A, Marya V. Gender‑wise 
comparison of oral health‑related quality of life and its relationship with 
periodontal status among the Indian elderly. J Indian Soc Periodontol. 
2020;24(1):72–9. https:// doi. org/ 10. 4103/ jisp. jisp_ 156_ 19.

 34. Cohen J. Statistical power analysis for the behavioral sciences. 2nd ed. 
Publishers: Lawrence Erlbaum Associates; 1988.

 35. Ho MH, Montayre J, Chang HR, et al. Validation and evaluation of the 
Mandarin version of the oral health literacy adult questionnaire in Taiwan. 
Public Health Nurs. 2020;37(2):303–9. https:// doi. org/ 10. 1111/ phn. 12688.

 36. Naghibi Sistani MM, Montazeri A, Yazdani R, Murtomaa H. New oral health 
literacy instrument for public health: development and pilot testing. J 
Investig Clin Dent. 2013;5(4):313–21. https:// doi. org/ 10. 1111/ jicd. 12042.

 37. Rubenstein LZ, Harker JO, Salvà A, Guigoz Y, Vellas B. Screening for under‑
nutrition in geriatric practice: developing the short‑form mini‑nutritional 
assessment (MNA‑SF). J Gerontol Ser A. 2001;56(6):366–72. https:// doi. 
org/ 10. 1093/ gerona/ 56.6. M366.

 38. Lawton MP, Brody EM. Assessment of older people: self‑maintaining and 
instrumental activities of daily living. Gerontologist. 1969;9(3):179–86. 
https:// doi. org/ 10. 1093/ geront/ 9.3_ Part_1. 179.

 39. Kuo HC, Chen JH, Wu JH, et al. Application of the oral health impact 
profile (OHIP) among Taiwanese elderly. Qual Life Res. 2011;20:1707–13. 
https:// doi. org/ 10. 1007/ s11136‑ 011‑ 9901‑z.

 40. Ho MH, Liu MF, Chang CC. A preliminary study on the oral health literacy 
and related factors of community mid‑aged and older adults. Hu li za zhi 
J Nurs. 2019;66(1):38–47. https:// doi. org/ 10. 6224/ JN. 201902_ 66(1). 06.

 41. Sischo L, Broder HL. Oral health‑related quality of life: what, why, how, 
and future implications. J Dent Res. 2011;90(11):1264–70. https:// doi. org/ 
10. 1177/ 00220 34511 399918.

 42. Centers for Disease Control and Prevention. (2019). Oral Health Surveil‑
lance Report, 2019. From https:// www. cdc. gov/ oralh ealth/ publi catio ns/ 
OHSR‑ 2019‑ index. html.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.


