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Purpose: Limited oral health literacy is associated with poor oral health status. This study 
aimed to determine the association between oral health literacy (OHL) and the number of 
remaining teeth (NRT) among Thailand’s older population.
Patients and Methods: This cross-sectional study was conducted between July 1, 2020 
and September 30, 2020 at the Subdistrict Health Promoting Hospitals in Panare, Pattani, 
Thailand. A total of 361 independent-living older adults, male and female, participated in the 
study. OHL data were obtained using the Thai version of Health Literacy in Dentistry 
(HeLD-Th) questionnaire. Trained interviewers performed face-to-face interviews for oral 
health-related behavior information. The NRT was collected through intraoral examination 
by a trained examiner. Data were analyzed using SPSS version 22. Mann–Whitney U-tests, 
chi-square tests, and binary logistic regression analysis were performed. A multivariate 
logistic regression model was developed to test associations between OHL and NRT and 
other potential covariates. All analyses were two-sided with a 95% confidence interval.
Results: There were significant associations between limited OHL and fewer than 20 
remaining teeth (odds ratio [OR]=1.986, P = 0.018), older age (OR=1.743, P = 0.023), and 
lower educational levels (OR=2.365, P = 0.007).
Conclusion: The significance of this evidence is that OHL influences NRT among older 
Thai people who have lower education levels. Therefore, OHL intervention is an essential 
strategy for better oral health-related behaviors to reduce tooth loss and to improve the oral 
health status of Thai older adults.
Keywords: oral health, geriatrics, oral health literacy, number of remaining teeth

Introduction
Oral health literacy (OHL) is a critical concern directly related to personal encour-
agement, oral health-related understanding, and the capability to use oral health 
evidence for making a reasonable decision on oral health care promotion, preven-
tion, and utilization. Moreover, OHL is used to assess people’s ability to acquire, to 
process, and to understand essential oral health information, including the necessary 
resources to complete appropriate oral health care.1 OHL refers to a community- 
based asset that needs to be strengthened by community involvement and dental 
professionals’ concerns at the population level.2,3

Previous evidence demonstrated that low OHL was associated with suffering 
oral health4–6 and improper oral health-related behaviors,7–9 including dissatisfac-
tion with oral health.10 These factors result in lower oral health-related quality of 
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life.2,3,11 A few studies have indicated an association 
between OHL and periodontal disease in adults; those 
with low OHL were more likely to have severe period-
ontitis, higher plaque scores, and severe tooth loss.12,13

The number of remaining teeth (NRT) is a determinant 
of oral health and general health in various aspects, such 
as functional ability, physical symptoms, social function-
ing, healthy perceptions, and quality of life.14–18 In 
Thailand, the remaining at least 20 residual teeth among 
the older population are an oral health indicator.16 

However, the prevalence of tooth loss in elderly Thai 
individuals persists. Approximately, 60.6% of the Thai 
population aged 60–74 has fewer than 20 remaining 
teeth, and 77.6% of the elderly Thai population aged 
80–85.16 Previous studies have suggested that increasing 
OHL is a very successful strategy to minimize oral health 
iniquity, to bring better oral health status, to increase NRT, 
and to improve quality of life.19,20

The majority of OHL research has been conducted in 
the general adult population.2–7,12,13 There is a lack of 
dental evidence that focuses on OHL and NRT among 
Thai elderly individuals. Therefore, this research aimed 
to evaluate the relationship between OHL and NRT 
among the older population in Thailand and to prove that 
they may be related. This initial study will provide essen-
tial information for planning OHL education interventions 
to prevent oral diseases and tooth loss in Pattani Province, 
one of Thailand’s three southernmost provinces.

Patients and Methods
Study Design and Location
This community-based cross-sectional study was con-
ducted in the Panare district, Pattani Province, Thailand 
between July 1, 2020, and September 30, 2020.

Ethical Approval
The research protocol was approved by the Ethics Review 
Committee for Research Involving Human Participants, 
Health Sciences Group, Chulalongkorn University, 
Thailand (COA No 058/2020). The study was performed 
in accordance with the Declaration of Helsinki. Each par-
ticipant signed a written informed-consent form before 
participation.

Participants
The sample size was calculated. We analyzed the propor-
tion value based on a previous study,21 in which 52.5% of 

the study participants presented OHL levels higher than 
the mean. Consequently, the sample size was 361 indivi-
duals, assuming a two-sided test and a significance level of 
less than 0.05 with a power of 80%. A convenience sample 
of older adults living in the Panare community were 
encouraged to take part in the research. The inclusion 
criteria were as follows: (1) males and females over 60 
years of age; (2) living independently per the Thai Barthel 
Activities of Daily Living (ADL) index22 and (3) capable 
of responding to the questionnaire via a Thai interview. 
The exclusion criteria were (1) having speech disorders, 
(2) having a severe chronic disease, or (3) having 
a disability condition.

Independent Variables and Outcome 
Variable
Independent Variables
Activities of Daily Living (ADL), Oral health literacy 
(OHL), and sociodemographic and oral health-related 
behavior variables.

Trained reviewers used the Thai Barthel ADL index22 

to evaluate the capability of daily living activities, includ-
ing grooming, eating, dressing, transfer, mobility, use of 
stairs, bathing, use of toilets, and bowel and bladder func-
tions. The sum of scores from 0 to 20 was classified into 
three categories as follows: (1) the dependent group with 0 
to 4 ADL scores; (2) the most-likely-independent group 
with 5 to 11 ADL scores; and (3) the independent group 
with ≥ 12 ADL scores. Higher ADL scores were indicated 
as independent living.23 We encouraged elderly Thai indi-
viduals with scores ≥12 to enroll in this study.

The trained interviewers collected OHL data using the 
Thai version of the Health Literacy in Dentistry question-
naire (HeLD-Th). The HeLD-Th comprises 14 questions 
with a total possible sum of scores of 56, and a higher 
score on the HeLD-Th represents a higher degree of 
OHL.21 The HeLD-Th comprises the following subscales: 
Communication, Understanding, Receptivity, Support, 
Utilization, Economic Barriers, and Access; the HeLD- 
Th was validated in the Thai language and had favorable 
psychometric properties for measuring OHL among Thai 
adults with mild-to-moderate disabilities.21 The HeLD-Th 
was tested for content validity by an expert panel that 
showed an appropriate item objective congruence index 
(IOC) value of 0.76.21 Regarding reliability testing, we 
established a pilot study among 30 older adults from 
Yaring district, a nearby community; the HeLD-Th 
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produced acceptable internal consistency with a total 
Cronbach alpha coefficient of 0.945.

Information regarding sociodemographic and oral 
health-related behaviors was obtained by a modified self- 
reported questionnaire from the 8th Thailand Oral Health 
Survey 2017 (Th-OHS).16 Sociodemographic data were as 
follows: age (≤74 years/>74 years), sex (male/female), 
marital status (married/other), educational level (≤ primary 
school/> primary school), monthly income (<15,000 
BAHT ($475)/≥15,000 BAHT). Oral health-related beha-
vior data: toothbrushing frequency (< twice daily/> twice 
daily), toothbrushing duration (< 2 minutes/> 2 minutes), 
and regular dental visit (yes/no).

Outcome Variable
Number of remaining teeth (NRT)

A trained examiner evaluated the NRT based on the 
Th-OHS criteria.16 The examiner took a comprehensive 
approach for assessing dental status. A trained assistant 
recorded the data in sequence from one tooth to the nearby 
tooth or edentulous area; a permanent tooth was counted 
as the remaining tooth when the whole part of the dental 
crown was visible.16 When the crown was destroyed or 
only the root remained, the tooth was considered absent 
since it would not have masticatory function.

Data Collection
The NRT data were obtained from clinical examinations 
by a dentist (the first author), who was trained to be an 
examiner following the Th-OHS criteria.16 The intraexa-
miner consistency of the Kappa statistic was 85%. The 
trained interviewers gathered sociodemographic, oral 
health-related behaviors, and OHL data through face-to- 
face interviews. The feasibility of the questionnaires was 
tested in advance by conducting a pilot test among older 
adults from nearby districts.

Data Analysis
Data analysis was performed using the SPSS program 
(version 22; SPSS, Inc., an IBM Company, Chicago, IL, 
USA). The Shapiro–Wilk test was used for normality test-
ing. All continuous variables were not normally distribu-
ted. The Mann–Whitney U-test, chi-square test and binary 
logistic regression analysis were used. A multivariate 
logistic regression model was developed to test the asso-
ciations between OHL and NRT and other potential cov-
ariates. All analyses were two-sided with a 95% 
confidence interval.

Results
A total of 365 older adults met the inclusion criteria and 
were enrolled in the screening phase; four refused to 
participate because of a lack of time and did not want to 
be a research participant. A total of 361 older adults were 
included in this study.

Table 1 shows that the study participants aged 60–94 years 
(mean age 71.63 ± 6.76) were generally independent-living 
(mean Thai Barthel ADL Index was 19.35 ± 1.71) and had an 
average NRT of 9.99 ± 9.16 teeth. A total of 50.7% of the 
study participants had high OHL with a median HeLD-Th 
score of 37; we then used this number (37) to categorize the 
study subjects into low OHL and high OHL groups. 
Participants who had HeLD-Th scores < 37 indicated low 
OHL, and those with HeLD-Th scores ≥ 37 were categorized 
as high OHL. The majority of the study participants had fewer 
than 20 residual teeth (79.5%). The main sociodemographic 
features were female sex (72.9%), age ≤ 74 years (65.9%), 
marital status (65.9%), low schooling (77.6%), and salary 
below 15,000 BAHT ($475) per month (89.5%). With regard 
to oral health-related habits, most of the participants had tooth-
brushing frequency ≥ twice daily (72.9%) and toothbrushing 
duration ≥ 2 minutes (61.8%). Surprisingly, although 100% of 
participants had universal health coverage insurance (UHC), 
they did not have regular dental visits (90.3%).

Analyses with the Mann–Whitney U-test (Table 2) indi-
cated that participants with high OHL had more remaining 
teeth and were younger than those with limited OHL 
(P < 0.001). Chi-square analyses showed significant relation-
ships between OHL and NRT (P = 0.003), age (P = 0.001), 
educational level (P < 0.001), monthly income (P = 0.001), 
frequency of toothbrushing (P = 0.006), duration of tooth-
brushing (P = 0.003) and regular dental visits (P = 0.026).

Table 3 demonstrates binary logistic regression analyses. 
In the unadjusted model, there were strong associations 
between OHL and NRT (P = 0.003), age (P = 0.001), educa-
tional level (P < 0.001), income (P = 0.001), frequency of 
toothbrushing (P = 0.006), time of toothbrushing (P = 0.003), 
and regular dental treatment (P = 0.029). In the adjusted 
models, significant associations of OHL remained for NRT 
(odds ratio [OR] = 1.986, P = 0.018), age (OR = 1.743, 
P = 0.023), and educational level (OR = 2.365, P = 0.007).

Discussion
This study reports the relationship between OHL and NRT 
among Thai elderly individuals. Binary logistic regression 
analysis proved that there were significant associations 
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Table 1 General Study Participant Characteristics (N = 361)

Continuous Variables Mean ± SD Median (Min–Max)

ADL scores 19.35 ± 1.71 20.00 (2–20)

HeLD-Th scores 36.32 ± 10.69 37.00 (0–56)

Age (years) 71.63 ± 6.76 71.00 (60–94)

Number of remaining teeth 9.99 ± 9.16 8.00 (0–32)

Categorical Variables Number %

Oral Health Literacy 

(OHL)
High OHL ≥ 37 183 50.7

Low OHL < 37 178 49.3

Number of remaining teeth 

(NRT)

NRT ≥ 20 teeth 74 20.5
NRT < 20 teeth 287 79.5

Age: years
Age ≤ 74 238 65.9

Age > 74 123 34.1

Sex:

Female 263 72.9

Male 98 27.1

Marital status

Married 238 65.9
Others 123 34.1

Educational level
> Primary education 81 22.4

≤ Primary education 280 77.6

Income per month

≥ 15,000 BAHT ($475) 38 10.5

< 15,000 BAHT 323 89.5

Toothbrushing frequency

≥ twice daily 263 72.9
< twice daily 98 27.1

Toothbrushing duration
≥ 2 minutes 223 61.8

< 2 minutes 138 38.2

Routine dental care

Yes 35 9.7
No 326 90.3

Government health 

insurance (UHC)

361 100

Abbreviations: SD, standard deviation; Min, minimum; Max, maximum; ADL, Thai 
Barthel Activities of Daily Living index; OHL, oral health literacy; NRT, number of 
remaining teeth; HeLD-Th, Thai version of Health Literacy in Dentistry question-
naire; UHC, universal health coverage scheme.

Table 2 Factors Associated with Oral Health Literacy of the 
Study Participants (N=361)

Variables Oral Health Literacy 
Levels

High OHL Low OHL

HeLD-Th 
≥ 37

HeLD-Th 
< 37

Continuous Variables, Median (Min-Max) P-value a

Number of remaining 
teeth (NRT)

10 (0–32) 6 (0–31) < 0.001

Age (Years) 70 (60–89) 72 (60–94) < 0.001

Categorical Variables, Number (%) P-value b

Number of remaining 
teeth (NRT)

NRT ≥ 20 teeth 49 (66.2) 25 (33.8) 0.003

NRT < 20 teeth 134 (46.7) 153 (53.3)

Age:

Age ≤ 74 136 (57.1) 102 (42.9) 0.001
Age > 74 47 (38.2) 76 (61.8)

Sex
Female 126 (47.9) 137 (52.1) 0.083

Male 57 (58.2) 41 (41.8)

Marital status

Married 127 (53.4) 111 (46.6) 0.158

Others 56 (45.5) 67 (54.5)

Educational level

> Primary education 60 (74.1) 21 (25.9) < 0.001
≤ Primary education 123 (43.9) 157 (56.1)

Income per month
≥ 15,000 BAHT 

($475)

29 (76.3) 9 (23.7) 0.001

< 15,000 BAHT 154 (47.7) 169 (52.3)

Toothbrushing 
frequency

≥ twice daily 145 (55.1) 118 (44.9) 0.006

< twice daily 38 (38.8) 60 (61.2)

Toothbrushing duration

≥ 2 minutes 127 (57.0) 96 (43.0) 0.003
< 2 minutes 56 (40.6) 82 (59.4)

Routine dental care
Yes 24 (68.6) 11 (31.4) 0.026

No 159 (48.8) 167 (51.2)

Notes: aP-value from the Mann–Whitney U-test. bP-value from the Chi-Square test. 
Abbreviations: OHL, oral health literacy; NRT, number of remaining teeth; HeLD-Th, 
Thai version of Health Literacy in Dentistry questionnaire; Min, minimum; Max, 
maximum.
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between low OHL and lower NRT, older age, and lower 
educational level.

The findings indicated that the study participants who 
had low OHL were nearly two times more likely to have 
fewer than 20 remaining teeth (P = 0.018). This result was 
consistent with several previous studies, which indicated 
that limited OHL leads to poorer oral health status and 
tooth loss.4–6 In this study, 66.2% of participants with 
more than 20 remaining teeth had high OHL. Lower 
OHL may be an indicator for lower levels of daily oral 
health practices for this population.7–9 Our study also 
found that in the low OHL group, 61.2% of participants 
had improper toothbrushing frequency, 59.4% had insuffi-
cient toothbrushing duration, and 51.2% had irregular 
dental attendance. A previous study in Kuwait confirmed 

that people with limited OHL more often had postponed 
dental care, resulting in a higher number of missing teeth.4

In the present study, the older samples were almost 1.7 
times more likely to have low OHL (P = 0.023). We found 
that 61.8% of participants aged more than 74 years had low 
OHL. Similar findings have been reported in several studies: 
in Kuwait,4 the United States (US),7 and Thailand8,21 lower 
OHL was identified more commonly among older indivi-
duals than younger individuals. A few studies in the United 
States concluded that inadequate OHL was considered an 
obstacle for better oral health status and induced oral health 
inequality.19,20 Therefore, increasing OHL is a key to enhan-
cing the quality of oral hygiene, proper oral health-related 
habits, and satisfaction with oral health, which leads to 
healthier oral health status in the elderly.9,10

Table 3 Simple Bivariate and Multivariate Binary Logistic Regression Analyses of Oral Health Literacy Levels of Participants

Variables Unadjusted OR (95% CI) P-value a Adjusted OR (95% CI) P-value b

Number of remaining teeth (NRT) 0.003 0.018
NRT ≥ 20 teeth 1 1

NRT < 20 teeth 2.238 (1.311–3.820) 1.986 (1.123–3.512)

Age 0.001 0.023

Age ≤ 74 1 1
Age > 74 2.156 (1.381–3.365) 1.743 (1.079–2.814)

Sex 0.084 0.084
Female 1 1

Male 0.662 (0.414–1.057) 0.627 (0.369–1.065)

Marital status 0.159 0.685

Married 1 1

Others 1.369 (0.884–2.119) 0.903 (0.552–1.478)

Educational level < 0.001 0.007

> Primary education 1 1
≤ Primary education 3.647 (2.104–6.322) 2.365 (1.272–4.398)

Income per month 0.001 0.191
≥ 15,000 BAHT ($475) 1 1

< 15,000 BAHT 3.536 (1.622–7.707) 1.795 (0.746–4.320)

Toothbrushing frequency 0.006 0.228

≥ twice daily 1 1

< twice daily 1.940 (1.208–3.115) 1.412 (0.806–2.474)

Toothbrushing duration 0.003 0.160

≥ 2 minutes 1 1
< 2 minutes 1.937 (1.259–2.981) 1.435 (0.867–2.376)

Routine dental care 0.029 0.225
Yes 1 1

No 2.292 (1.087–4.832) 1.660 (0.732–3.762)

Notes: aP-value from univariate binary logistic regression. bP-value from multivariate binary logistic regression. 
Abbreviations: OR, odds ratio; CI, confidence interval; NRT, number of remaining teeth.
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In this study, participants with low OHL were nearly 
2.3 times more likely to have lower education levels (P = 
0.007), and 74.1% of educated participants had higher 
OHL scores. Similarly, various studies have reported sig-
nificant associations between OHL and educational 
levels.4,7 A study in Kuwait reported that lower levels of 
education were related to a more limited OHL status.4 

A study in the US revealed that educated persons had 
better OHL scores than those who responded to lower 
education.7 This study is advanced because most of the 
research in this field has been conducted using tools based 
only on word recognition tests, which do not measure all 
the constructs involved in oral health literacy, unlike the 
HeLD-Th, which is a more complete tool.

Limitations
Although this research may have indicated a significant 
association between OHL and NRT among Thai elderly 
individuals, it still has certain limitations. This study used 
self-reported questionnaires among older adults, which are 
subject to some limitations, such as bias by the participant’s 
exaggeration or forgetting some relevant details. 
Additionally, the findings were estimated for a small sample 
of older adults in a community, and 100% of participants 
had universal health coverage insurance. Thus, generaliza-
tions should be considered. Future research on OHL and 
dental caries, gingival health, oral lesions, and root caries 
among a large sample size should be recommended.

Conclusions
The study findings indicated significant differences 
between OHL and NRT. NRT is a final oral health out-
come for the elderly population. The significance of this 
evidence is that OHL influences NRT among older Thai 
adults who have lower education levels. Therefore, OHL 
intervention is an essential strategy for better oral health- 
related behaviors to reduce tooth loss and to improve oral 
health status among older Thai adults.
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