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Abstract 
      The objective of this cross-sectional study was to investigate the relationship between health 
behaviors, tooth number, and oral health-related quality of life (OHRQoL) among older adults, 
which has received little attention in Thailand’s rural context.  
     The probability-proportional-to-size sampling technique was used to sample 223 elderly people 
ages 60 years and older in all 11 villages of Muang Ngai Sub-district, Chiang Mai Province. The 
Thai version of the 14-item Oral Health Impact Profile (OHIP-14) was completed through a face-to-
face interview. Each participant’s permanent teeth were counted by trained staff (median = 20). 
About 61% had an OHIP-14 score of 0. Significant inverse correlation was observed between the 
number of remaining teeth and total OHIP-14 score (s = -0.137, p = 0.041). Multiple logistic 
regression results revealed that the presence of < 20 teeth was associated with brushing teeth 
twice a day (OR = 0.32, 95%CI = 0.14, 0.75), using an oral cleaning device (OR = 0.19, 95%CI = 
0.08, 0.47), and current smoking (OR = 4.88, 95%CI = 1.40, 17.09) when adjusted for age and 
denture use. Predictors such as eating sweet foods more than once a week (OR = 1.90, 95%CI = 
1.05, 3.44), drinking 8 glasses of water a day (OR = 0.45, 95%CI = 0.25, 0.83), and regular alcohol 
intake (OR = 7.55, 95%CI = 1.89, 30.12) were significantly associated with poorer OHRQoL when 
controlling for dentures.  
     The findings emphasize the importance of good health behaviors including oral hygiene, dietary 
habits, and general health habits in preventing tooth loss and enhancing OHRQOL among Thai 
rural elderly. 
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 Introduction 
 
 Oral diseases are a major health burden, 
particularly in low- and middle-income countries.1 
Many older adults experience poor oral health, 
such as tooth loss, which is linked to a decline in 
quality of life (QoL) via functional and 
psychosocial impacts.2,3 In Thailand, an upper 
middle-income country, the 8th National Oral 
Health Survey 2017 reported that 56% of elderly 
ages 60–74 years and 22% of elderly ages 80–
85 years had at least 20 permanent teeth, with 
an average of 18.6 teeth per person.4 This 
situation has not changed since that survey.4 The 
findings from a national cohort of 87,134 Thai 

adults reported that having less than 20 teeth 
was strongly associated with difficulty speaking, 
swallowing, and chewing.5 Systematic review 
studies found strong evidence of an association 
between tooth loss and poor oral health-related 
(OHR) QoL.6,7 
 OHRQoL is a multidimensional concept 
that measures individual and population 
perceptions of oral health and the consequences 
of oral conditions.3 According to the literature, 
OHRQoL is associated with general health 
behaviors (e.g., smoking, alcohol drinking, and 
physical activity)5,8-10 and oral health behaviors, 
including oral hygiene (e.g., tooth cleaning, use 
of oral cleaning devices, and using toothpastes 
with fluoride),8,10-14 dietary habits (e.g., eating 
sugary items and drinking soft drinks),10,11 and 
dental care visits.14 Furthermore, these health 
behaviors are associated with the number of 
teeth/tooth loss.15-18 Thus, there is a clear link 
between health behaviors, number of teeth, and 
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OHRQoL. However, people’s perceptions of 
health are culturally specific,19 and few available 
studies have looked into the relationship between 
general health, oral health, and QoL in Thai older 
adults.3 Cultural traditions in Thailand’s rural 
context, such as making Thai desserts (which are 
generally sweet and sticky) to make merit at the 
temple, are popular. 

Therefore, the objective of this study was 
to investigate health behavior factors associated 
with tooth number and OHRQoL in Thai older 
people living in rural communities. The study’s 
findings can be used to develop a plan for 
promoting dental health behaviors in response to 
the government’s policy to promote good oral 
health and QoL in older adult populations from 
rural areas. 
   

Materials and methods 
 
This cross-sectional study was carried out 

in Mueang Ngai Sub-district, a rural area in 
Chiang Dao District, Chiang Mai Province, 
Northern Thailand. A probability-proportional-to-
size sampling technique was used to select the 
study sample from a list of 1782 elderly adults 
living in 11 villages of Mueang Ngai Sub-district. 
The eligible criteria were male and female sex, 
age of 60 years or older, and at least 1 year of 
residency in the research area. Participants with 
hearing problems or who were unable to 
communicate in Thai were excluded. The sample 
size for this study was calculated to estimate a 
single mean based on previous research 
findings.20 The values used were a standard 
deviation of 6.48 for the total OHIP-14 score, a 
desired level of precision of 1, and a confidence 
level of 95%. With a 40% dropout rate among the 
participants, the target sample size was 227 
elderly people. Final complete data for 223 
participants were evaluated. The study protocol 
was approved by the Committee of Research 
Ethics, Faculty of Public Health, Chiang Mai 
University (Document No. ET018/2021). Written 
informed consent was obtained from all 
participants before collecting data.   

Because the study was performed during 
the COVID-19 pandemic between July and 
September 2021, which restricted individuals 
entering the research area, data were collected 
at the participants’ homes through face-to-face 
interviews by village health volunteers who 
served as research staff. They were trained to 

understand the research objectives of the 
interview form and practice counting teeth based 
on the condition of the teeth in the real oral cavity. 
The questionnaire consisted of general 
information about participants (e.g., sex, age, 
height, weight, ethnicity, marital status, education, 
income adequacy, underlying disease, self-care 
ability, denture use, and xerostomia), and health 
behaviors, including oral hygiene (e.g., brushing 
teeth, brushing tongue, oral cleaning device use, 
toothpaste brand, and use of a hard-bristled 
toothbrush), dietary habits (e.g., drinking sugary 
drinks, eating crunchy snacks, eating sweet 
foods, frequent eating, and drinking water), 
annual dental checkups in the absence of dental 
symptoms, and general health habits (e.g., 
smoking, alcohol consumption, and physical 
activity). The toothpaste brands were classified 
according to whether or not they contained 
fluoride. Physical activity was defined as 
engaging in physical activity until more tired than 
usual for at least 30 minutes per day. 

OHRQoL was assessed by the 14-item 
Oral Health Impact Profile (OHIP-14) 
questionnaire,21 which was translated into 
Thai22,23 and validated for its psychometric 
properties.20 The questions were comprised of 14 
items in 7 dimensions (2 items per dimension): 
functional limitation, physical discomfort, 
psychological discomfort, physical disability, 
psychological disability, social disability, and 
handicaps. Each item asked if the individual had 
experienced the oral issue in the previous year 
using a 5-point scale. The OHIP-14 final score 
ranges from 0 to 56, with a higher score 
indicating a lower OHRQoL. The remaining 
permanent tooth count determined the number of 
both healthy and diseased teeth in the mouth 
when the whole part of the dental crown was 
visible; teeth for which only the root remained 
were not counted.24 Participants with dentures 
were asked to remove them before counting. The 
variation between the researcher who was a 
trainer (dental auxiliary) and research staff was 
tested by counting the teeth of 15 elderly people 
at random. The intraclass correlation coefficient 
(ICC) for interrater reliability was 1, 
demonstrating excellent absolute agreement.  

Statistical analysis was performed using 
SPSS version 17 (SPSS Inc., Chicago, IL, USA). 
The Mann–Whitney U test and Kruskal–Wallis 
test were used to compare the median tooth 
number and OHIP-14 score (non-normally 
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distributed data) between two groups (e.g., sex, 
ethnicity) and more than two groups (e.g., age, 
body mass index), respectively. Spearman’s 
correlation coefficient (rs) was used to investigate 
the relationship between remaining tooth number 
and OHIP-14 score. Multiple logistic regression 
was used to identify general characteristics and 
health behaviors associated with < 20 remaining 
teeth and poor OHRQoL (OHIP-14 score ≥ 1). A 
multivariable model was created using the 
variables from the univariable analysis that had a 
p < 0.15. The study presented a final model in 
which selected variables remained statistically 
significant at the 0.05 level. 
 

Results 
 

 
Table 1. Tooth number, and OHRQoL score 
classified based on the general information of 
participants. 
*IQR, interquartile range; SD, standard deviation. 
 

Descriptions of general information 
among 223 elderly who participated in the study 
are shown in Table 1. Over half were female 
(59%) and only a small percent were Lahu ethnic 
minorities (3%). The mean age was 69.39 ± 7.25 
years with a range of 60 to 93 years. Commonly 
reported chronic diseases were hypertension 
(64%), hyperlipidemia (18%), and diabetes (13%). 
Descriptions of oral health behaviors are 
presented in Table 2. Brushing times reported by 
the participants were ≥ 2 minutes (55%), < 2 

minutes (19%), and unsure about the exact time 
(26%). Most indicated that they used oral 
cleaning devices (77%), such as wooden 
toothpicks (50%), mouthwash (40%), and dental 
floss (6%). About 18% used hard-bristle 
toothbrushes, 70% did not, and 13% were unsure. 
In terms of dietary habits, 27% ate crunchy 
snacks more than once a week, and 29% ate 
frequently more than once a week. The median 
number of permanent teeth was 20 (IQR = 20). 
More than half of participants had ≥ 20 
permanent teeth (53%). Most of them had an 
OHIP-14 score of 0 (61%). The mean score for 
each dimension of OHRQoL is shown in Table 3. 
 

 
Table 2. Tooth number, and OHRQoL score 
classified based on the health behaviors of 
participants. 
 
 According to the results of the statistical 
analysis, the number of remaining natural teeth 
was negatively correlated with total OHIP-14 
score (rs = -0.137, p = 0.04). The dimension of 
functional limitation had the strongest correlation 
with tooth number (rs = -0.223, p < 0.001). 
General information and health behaviors which 
showed a significant difference in tooth number 
or OHIP-14 score are presented in Table 1 and 2. 
Factors such as the presence of underlying 
disease, brushing time, using a hard-bristled 
toothbrush, eating crunchy snacks, and frequent 
eating were all found to be nonsignificant in 
terms of both the tooth number and the OHIP-14 
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score (data not shown). The results of the binary 
logistic analysis in the final model revealed that 
older age, denture use, brushing teeth less than 
twice a day, not using an oral cleaning device, 
and current smoking were all predictors of having 
fewer than 20 teeth (p < 0.05; Table 4). Denture 
use, eating sweet foods more than once a week, 
drinking less than 8 glasses of water a day, and 
regular alcohol intake were significantly 
associated with poorer OHRQoL (p < 0.05, Table 
4). The factor of drinking sugary drinks was 
removed from the model due to its strong 
correlation with the frequency of eating sweet 
foods. 
 

 
Table 3. Remaining tooth number and OHIP-14 
score in each dimension. 
  

 
Table 4. Factors associated with < 20 remaining 
teeth and poor OHRQoL. 
*B, regression coefficient; SE, standard error; OR, odds ratio; 
95%CI, 95% confidence interval. 
 
 Discussion 
 

Our findings revealed that the majority of 
rural elderly people had a total OHIP-14 score of 
0, indicating no impact from oral conditions, 
which was strongly influenced by the dimension 
of physical discomfort. Physical pain was found 
to be the most common issue in several 
studies.14,25,26 The total OHIP-14 score of our 
participants was lower than that of older adults in 
eastern Thailand (mean = 16.98)20 and central 

China (mean = 6.83)26 but comparable to that of 
Norwegian adults over 60 years old (mean ≈ 3).14 
This may be due to differences in participant 
characteristics, such as cultural backgrounds and 
health perceptions.19 In our study, participants 
ages 60–74 years had an average of 20.5 teeth 
per person, and 64% had at least 20 permanent 
teeth. This is consistent with the findings of the 
8th National Oral Health Survey 2017, which 
found that 61% of the elderly ages 60–74 years 
in northern Thailand had at least 20 permanent 
teeth, with an average of 19.3 teeth per person.4 
Our study found a very low correlation between 
the number of remaining teeth and total OHIP-14 
score. Similar to a previous study, the number of 
preserved teeth was weakly correlated with the 
OHIP-14     score       in      elderly      participants  
(rs = -0.277).27 

In the multivariable model, health 
behaviors such as brushing teeth less than twice 
a day, not using an oral cleaning device, and 
current smoking were all predictors for fewer than 
20 teeth. This is similar to a previous research 
finding that brushing at least twice a day was 
inversely associated with tooth loss/missing 
teeth.16,28 According to numerous studies, 
smoking status is a significant risk factor for the 
lower number of teeth/tooth loss.15-17 Using floss, 
wooden toothpicks, and mouth washes may be 
beneficial for removing and preventing 
plaque.29,30 A study revealed the difference in 
average tooth loss at 5-year follow-up for flossers 
(~1 tooth) versus non-flossers (~4 teeth) and 
showed less periodontal disease and fewer 
dental caries in flossers.18 Thus, brushing teeth 
twice a day and using oral cleaning devices are 
important oral health behaviors to prevent tooth 
loss and oral disease in older adults. 

In terms of OHRQoL, drinking sugary 
drinks/eating sweet foods, drinking less than 8 
glasses of water per day, and alcohol 
consumption were risk factors for lower OHRQoL 
according to the multivariable analysis. These 
findings are consistent with findings in the 
literature. Amilani et al.11 showed that regular 
consumption of sugary items and soft drinks had 
a significant negative impact on OHRQoL. Htun 
and Peltzer10 showed that frequent soft drink 
consumption was associated with lower OHRQoL. 
The low frequency of drinking sugary 
drinks/eating sweet foods among the rural elderly 
in our study (only 2% on a daily basis) may be a 
possible explanation for their good OHRQoL. 
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Regarding drinking water, data supporting this 
result are limited. It may be possible that drinking 
water helps to reduce bacteria that cause oral 
diseases,31 resulting in better OHRQoL. A recent 
study observed that drinking less water was 
associated with periodontal disease, permanent 
caries, and oral health problems (e.g., difficulty 
speaking and chewing).32 That study confirmed a 
strong link between oral health and daily water 
intake and suggested that water intake should be 
included as a component of improving oral 
health.32 Another study found that regular alcohol 
consumption was associated with adverse oral 
impacts in Thai adults, such as discomfort 
speaking, swallowing, chewing; social interaction; 
and pain.5 These findings suggest that limiting 
sugary drinks/sweet foods and increasing water 
consumption are important oral health behaviors 
for improving OHRQoL in older adults. 

Our research showed a difference in the 
number of remaining teeth and total OHIP-14 
score between elderly people who brushed their 
teeth before bed and those who did not. It is well-
known that brushing teeth before bedtime can 
help prevent a variety of dental problems that 
may contribute to poor OHRQoL. Previous 
research has shown that less-frequent tooth 
brushing at night is associated with a higher rate 
of decayed, missing, and filled teeth.33 
Surprisingly, the frequency of tongue brushing 
was also associated with the number of teeth in 
our study. It is possible that brushing the tongue 
may help reduce plaque levels,34 which are 
positively related to tooth loss.35 Hayashi et al.36 
revealed that tongue hygiene is associated with 
the number of teeth. Significant differences were 
also found when assessing the tooth number in 
comparison to the use of fluoride toothpaste. This 
is because brushing with fluoride toothpaste can 
reduce the amount of plaque accumulated and 
decrease the amount of bacteria, preventing 
dental caries.37,38 

Our study also found a difference in the 
OHRQoL between former smokers and never 
smokers. This is similar to numerous studies that 
have found that smoking leads to a higher risk of 
poor OHRQoL.5,8,9,12 Physical activity was also 
found to be significantly associated with the 
number of remaining teeth and OHRQoL. This is 
supported by a recent study that found a 
negative relationship of participation in physical 
activity with dental caries and missing teeth.39 It 
promotes a favorable inflammatory profile, which 

reduces the risk of oral disease, tooth movement, 
and tooth loss.39 Another study showed that 
being physically inactive was associated with 
lower OHRQoL.10 Receiving an annual dental 
exam was marginally associated with OHRQOL 
in this study. Similarly, a study found that people 
who had regular dental visits had a higher mean 
OHIP-14 score than those who had irregular 
dental visits.14 

One limitation of this study is that its 
cross-sectional nature means that it cannot be 
used to make causal inferences. Additionally, 
due to the COVID-19 outbreak, the information 
gathered may have been influenced by lifestyle 
changes. Because the study was conducted in 
only one sub-district in Thailand, more sampling 
locations and larger sample sizes are 
recommended to generalize the results to the 
total Thai elderly population, particularly minority 
groups. Future studies should include an oral 
examination, such as DMFT index, plaque index, 
and periodontal screening. 
  
 Conclusions 
 

The findings emphasize that good oral 
hygiene can preserve permanent teeth and that 
proper consumption habits, including drinking 
water, can improve OHRQoL among Thai rural 
elderly adults. Risk behaviors, such as smoking 
and drinking alcohol, may increase the risk of 
tooth loss and poor OHRQoL. Promoting good 
dental health behaviors among the elderly in the 
community should be considered to prevent tooth 
loss and improve their OHRQoL. 
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