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ABSTRACT

Objective: This study aimed to identify factors related to the oral health
status of healthy elderly people in Phon Thong District, Roi Et Province, Thailand.
Materials and methods: This cross-sectional study was conducted between 1 May
and 25 December 2020 in Phon Thong District, Roi Et Province. A total of 249 male
and female elderly people participated in the study. Oral health information was
collected by trained dental hygienists using the Thai version of the oral health
assessment tool [OHAT]. Data analysis used Mann-Whitney U tests, Chi-Square
tests, and Binary logistic regression. Results: There were statistically significant
associations between oral health status, age, and chewing ability. The results
indicated that those who had poor oral health were more likely to have a higher
age (Odd Ratio [OR] = 4.744, p-value < 0.001) and reported uncomfortable chewing
(OR = 3.092, p-value = 0.033). Conclusions: This study found that older adults who
reported masticatory discomfort were more likely to have poor oral health.
Therefore, it is necessary to develop oral health care education programs for the

elderly from the early stages of the elderly.
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CHAPTER 1
INTRODUCTION

1.1 Background and rationale

The world is driven by declining fertility rates and dramatic increases in life
expectancy. The aging population will continue, with the number of people aged 65
and older expected to grow from about 524 million in 2010 to nearly 1.5 billion in
2050, with the majority increasing in developing countries. The remarkable
developments of the past century are part of a shift in the leading cause of disease
and death. Today, non-communicable and oral diseases commonly affect adults and

the elderly [1].

According to the 8th National Survey on Oral Health in Thailand, 2017 [2]
reported that approximately 44.9% of Thai elderly have fewer than 20 remaining
teeth, and most of them have poor oral health. Especially in the elderly 80-85 years
old, most of them have a high risk of developing oral diseases such as dental caries

and periodontal disease.

Moreover, 57% of the elderly did not attend dental services in the past year;
the main reason for the elderly was that 81.1% of the elderly felt that their oral
health was healthy. Most older adults were unaware of the importance of oral
health care, which can decrease food ingest capacity and lead to digestive problems,
worsening health and poor quality of life [3]. The 2020 survey of the elderly in
Thailand reported that there is 11,136,059 older population older than or equal to

60 years, with 4,920,297 males, 6,215,762 females [4].



Phon Thong District is the district located in Roi Et Province, there are 14,013

older people (aged 60 years and older), 6,287 males, 7,726 females.

In 2019, the dental records of the Dental Department of Phon Thong
Hospital, Phon Thong District, Roi Et Province, reported that the elderly in Phon
Thong District had poor oral hygiene. However, most of older people rarely had
dental visits at the hospital. Hence, community screenings of the elderly oral health
status by dental hygienists and interventions designed to improve oral health are

therefore an essential component in Phon Thong Health District.

Currently, there is limited scientific evidence on oral health status and related
factors among the elderly in Phon Thong district, Roi Et province. An oral health

survey among this community has not been conducted before.

Therefore, a cross-sectional study among the elderly it is necessary in Phon
Thong district, Roi Et province. This initial study will provide essential information for
planning oral health promotion programs to prevent and reduce risk factors for oral
diseases. Additionally, oral health assessments by dental hygienists in the community
probably improve the accessibility of dental health services among the elderly in the

Phon Thong district.

1.2 Research objectives

To determine the relationship between potential factors (general
characteristics, oral health related behaviours, self-perceived oral health) and oral

health status among the elderly in Phon Thong district, Roi Et province, Thailand.



1.3 Research question

What are factors associated with oral health status among the elderly in Phon

Thong district, Roi Et province, Thailand?

1.4 Research hypothesis

Null Hypothesis

There is no association between potential factors (general characteristics, oral
health related behaviours, self-perceived oral health) and oral health status among

the elderly in Phon Thong district, Roi Et province, Thailand.

Alternative Hypothesis

There is an association between potential factors (general characteristics, oral
health related behaviours, self-perceived oral health) and oral health status among

the elderly in Phon Thong district, Roi Et province, Thailand.

1.5 Scope of research

This research will study potential factors associated with oral health status

among the elderly in the Phon Thong district, Roi Et province, Thailand.



1.6 Identify variables

Table 1 Identify variables

Independent variables

Dependent variables

General Characteristics

* Activity of daily living

* Gender

* Age

* Marital status

* Employment

* Health insurance

* Income

* Educational level

* Systemic disease

Oral Health related behaviors
* Toothbrushing Frequency

* Toothbrushing Duration

* Toothbrushing before bedtime
* Types of toothbrush bristle

* Sweet consumption

* Vegetables and fruits consumption

* Regular dental care

* Alcohol consumption

* Smoking habit
Self-reported Oral Health
* Self-reported oral health
+ Chewing ability

* Speaking ability

* Swallowing ability

Oral Health Assessment Tool (OHAT)
Scores

* Lips

* Tongue

+ Gums and tissues

+ Saliva

* Natural teeth

* Dentures

+ Oral cleanliness

* Dental pain




1.7 Conceptual framework

Independent variables Dependent variables

General Characteristics
* Activity of daily living
* Gender

* Age

* Marital status

* Occupation

* Health insurance

* Income
* Educational level
* Systemic disease
Oral Health Assessment Tool (OHAT) Score
Oral Health related * Lips
behaviors * Tongue
* Tooth brushing frequency * Gums and tissues
* Tooth brushing duration * Saliva
* Toothbrushing before * Natural teeth
bedtime * Dentures
*Types of toothbrush bristle * Oral cleanliness
* Sweet consumption * Dental pain
* Vegetables and fruits

consumption

* Regular dental care

* Alcohol consumption
* Smoking habit

Self-reported Oral Health
* Self-reported oral health
* Chewing ability

* Speaking ability

+ Swallowing ability

Figure 1 Conceptual framework

Keywords

Oral health, Older adults, Oral Health Assessment (OHAT)



1.8 Operational Definition
Activity of daily living:

The older population has different ability to perform their activities of daily
living as the follows: (1) Feeding (Self eating); (2) Grooming (Self-care for face, hair,
teeth, shaving); (3) Transfer; (4) Toilet use; (5) Mobility; (6) Dressing; (7) Stairs use; (8)
Bathing; (9) Bowels (need enema or incontinent); (10) Bladder (continent or
incontinent). The department of health, Ministry of public health of Thailand
developed the Modified Barthel Activities of Daily Living index to assess the activities
of daily living for the elderly in Thailand as a measure of daily living functioning
(MOPH) [5]. Total sum scores from 0 - 20, classified in three groups as the dependent
group with 0-4 scores, the more likely independent group with 5-11 scores, and the
independent group with equal or greater than 12 scores. Participants must participate

in the independent activities of daily living group.

Age

Thai population aged 60 years and older

Alcohol consumption

Alcohol consumption refers to the drinking behavior of the participant.

Categorized into two groups as (1) No and (2) Yes

Chewing ability

Chewing ability refers to the self-evaluation of the chewing ability of
participants. Categorized into three groups as (1) Comfortable, (2) Fair, and (3)

Uncomfortable.



Dental Health insurance

Dental Health insurance of participants that were classified into two groups

as, (1) Yes and (2) No

Educational level

Education of the participants. Categorized into two groups as (1) Less than or

equal to primary school, and (2) More than primary school

Employment

Employment of participants. Categorized into two groups in (1) Employed and

(2) Unemployed

Income

Income per month of participants. Categorized into two groups as (1) Less

than and equal to 50,000 Baht and (2) More than 50,000 Baht.

Marital status

Marital status of participants. categorized into three groups as (1) Married and

(2) Others

Regular Dental Care

Regular Dental Care refers to attendance of regular dental care of the

participant. Categorized into two groups as (1) No and (2) Yes



Self-reported oral health

Self-reported oral health refers to the participant's self-assessed oral health

status.

Gender

Either of the two genderes (male and female)

Smoking habit

Smoking habit refers to the smoking behavior of the participant. Categorized

into two groups as (1) No and (2) Yes

Speaking ability

Speaking ability refers to the self-evaluation of speaking ability of participants.

Categorized into three groups as (1) Comfortable, (2) Fair, and (3) Uncomfortable.

Swallowing ability

Swallowing ability refers to self-evaluation of swallowing ability of
participants. Categorized into three groups as (1) Comfortable, (2) Fair, and (3)

Uncomfortable.

Sweet consumption

Sweet consumption refers to the frequency of eating sweets. Categorized into

two groups as (1) Less than or equal once a day, and (2) More than once a day.



Systemic disease

The disease that affects the whole body, with a long period of care which use

medication. Categorized into two groups as (1) No and (2) Yes

The Oral Health Assessment Tool (OHAT)

The Oral Health Assessment Tool (OHAT) is a modification of the Brief Oral
Health Status Examination (BOHSE) [6]. The evaluation covers the patient's current
oral health status, including factors that can contribute to the risk of oral disease and

indicate the need for referral.

The OHAT used in this study had eight categories: (1) Lips, (2) Tongue, (3)
Gums and tissues, (4) Saliva, (5) Natural teeth, (6) Dentures, (7) Oral cleanliness, (8)

Dental pain.

A score of O=healthy, 1=oral changes, or 2=unhealthy was given in each of
the assessment categories, and a score over the eight categories was summed to give

a total score.

Tooth brushing before bedtime

Toothbrushing before bedtime was categorized into two groups as (1) No and

(2) Yes

Tooth brushing duration

The Tooth brushing duration refers to the duration of teeth brushing.
Classified into two groups as (1) Less than or equal to two minutes, and (2) More

than two minutes.
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Tooth brushing frequency

Tooth brushing frequency refers to the frequency of teeth brushing.
Categorized into two groups as (1) Less than or equal twice a day, and (2) More than

twice a day.
Types of toothbrush bristle

Toothbrush bristle was categorized in two groups as (1) Soft / Medium and (2)
Hard

Vegetables and fruits consumption

Vegetables and fruits consumption of eating vegetables and fruits.
Categorized in two groups as (1) Less than four days a week, and (2) More than or

equal to five days a week.
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CHAPTER 2
LITERATURE REVIEW

2.1 Situation of the elderly in world [1-7]

The World Health Organization (WHO) estimates that the number of people
aged 60 and older will increase by at least 3 % per year, with an estimated 1.4 %
aging population by 2030. A billion people will increase to 2 billion by 2050. Asia will

have the largest aging population in the world.

In 2010, there were about 524 million people aged 65 and over, accounting
for 8 % of the world's population in 2050, this figure is expected to nearly triple to
about 1.5 billion, representing 16 % of the world's population. The number of older
people in less developed countries is estimated to be an increase of more than 25
%, compared to a 71 % increase in developed countries. This remarkable
phenomenon is driven by declines in fertility and improvements in the longevity

group.

The population in the younger age group is less, and the older population is
longer. People have an increasing share of the total population. In more developed
countries, fertility declined below the replacement rate of two live births per woman
during the 1970s, falling from nearly three children per woman around 1950, even
more, significant for an aging population. Fertility is falling at a surprising speed in
developing far fewer countries, from an average of six children in 1950 to an average
of two or three children in 2005. In 2006, fertility was at or below child substitution
levels. Two of the 44 less developed, most developed countries have had decades
to adapt to the changing age structure. It will take more than 100 years for the

proportion of France's population aged 65 and over to rise from 7 % to 14 %.
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In contrast, much less developed countries are experiencing a rapidly
increasing number and %age of older adults. People tend to belong to one
generation. For example, the same cohort age propagated for more than a century in
France, which would occur in just two decades in Brazil. Developing countries will
need to adapt quickly to this new reality, and many less developed countries will
need new policies that ensure the financial stability of the elderly and give them the

health and social care they need without economic growth during the same period.

In some countries, the growing number of people is challenging the country's
infrastructure. Especially in health systems, this increase in older people is
remarkably illustrated in the world's two most populated countries: China and India.
China's aging population over 65 is likely to increase to 330 million in 2050 from 110
million today to 60 million expected to exceed 227 million in 2050, a nearly 280%
increase from today. By the middle of the century, there could be 100 million
people over the age of 80 years. This is an amazing achievement considering that
there were less than 14 million people today on the entire planet a century ago.

The European Health Policy 2020 to improve health systems, have four key
fundamentals in policy implementation; there are managing investments in health by
empowering people, addressing key regional health challenges both communicable
and chronic non-communicable diseases, strengthening the people-centered health
system, increasing health capacity in surveillance and emergency preparedness and

building a community and adjust the environment to support public health care.

2.2 Situation of the elderly in Thailand [8-10]

Thailand is one of the ASEAN countries that has entered into an Aged Society,

which means a society with an elderly population aged 60 years and older,
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accounting for more than 10 % of the total population. According to the National
Statistical Office's Survey of the Thai Elderly Population from 1994-2017, it was
reported that the number of older adults had increased rapidly from 1994, with an
elderly population of approximately 4 million people or 6.8% of the total Thai

population.

In 2018, the elderly population of Thailand increased to 12 million or 18% of
the total Thai population, and the number of the elderly population in Thailand is
likely to increase to 20.5 million or 32.1% in 2040 as a result of advances in
medicine, public health, and technology, making Thais people live longer. In
addition, the success of family planning, causing the birth rate to decrease. The
population of childhood and Thailand's working-age has continued to decline,
affecting the economic and social conditions at the national level. Additionally, the
Ministry of Public Health conducted a health screening assessment of more than 6
million older people and found that approximately 5 million older adults were

independent of daily living activities.

Therefore, it is necessary to prevent the majority of the elderly who are still
healthy is necessary. Moreover, health care providers should organize a care system
for the elderly, long-term public health medical services, appropriate care for the
elderly, and emphasize the importance of personal factors in the issue of health and
oral health of the Thai elderly. Consequently, it is essential to promote health and

prevent disease in the long term.

2.3 Oral health status of the elderly

The 8th National Survey of the State of Oral Health in Thailand, 2017 [2],

reported that 56.1 of Thai older adults have fewer than 20 remaining permanent
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teeth with approximately 18.6 teeth/person. However, the remaining permanent
teeth may need to be treated. 52.6% of Thai elderly had untreated tooth decay,
16.5% of root caries was associated with receding gingivitis, and 36.3% periodontitis
was also found with tissue damage and limited root support bone. 12.2% had very

severe periodontitis. (Periodontal deep groove of 6 mm or more).

Furthermore, the risk of inflammation, pain, swelling, infection, and loss of
teeth is also associated with the severity of diabetes. According to the national
survey, only 38.6 % of the elderly went to dental care in the past year, and 12.3 %
had dental treatment due to pain or sensitive teeth resulting in complicated
treatment processes. Hence, most of the elderly were unable to complete dental

treatment. Eventually, the tooth was extracted.

Additionally, one of the main oral health problems among the elderly
worldwide is tooth loss. Having an impact on quality of life, chewing problems can
be prevented by adopting appropriate oral hygiene habits. The primary oral hygiene
self-care methods, for instance daily tooth brushing, flossing and going to see a
dentist regularly, can be used to reduce the development of dental plaque that

related to dental caries and diseases of the periodontium.

A recent national dental health survey found that the elderly communicated
about oral health through public health personnel as the main channel. To improve
oral health by communicating knowledge in a way that the elderly raises awareness

of the importance of proper self-care of oral hygiene.
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2.4 Factors associated with oral health status in the elderly

Age:

Several references supported that the elderly are at higher risk of poor oral

health than the younger ones [11, 12].

Peterson et al. summarized the approach of the WHO oral health program for
the elderly, they reported that globally, the older people with poor oral hygiene
have been found to have a higher prevalence of periodontal disease, rampant dental

caries, xerostomia, tooth loss, and oral cancer [11].

Kandelman et al. reviewed the relationship between general health, oral
health, and quality of life (QOL) in the elderly, reported that periodontal disease and
dental caries are the main causes of edentulism and may affect oral activity among

some older people, worldwide [12].

Gender:

Gender was significantly associated with sweet consumption. Men were more
prone than women to consume sugar-sweetened beverages on a given day in adults
in the US, 2011-2014. For both men and women, the %age of calories taken from
sugar consumption decreased with increasing age [13]. The previous study reported
that women were more aware of eating issues than men [14]. In addition, gender was

significantly associated with smoking [15].

Health insurance:

Health insurance could influence the visit to the dentist. Older adults in
Canada who had dental insurance visited the dentist more frequently than those

who did not [16].
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Income:

Income had a close relationship with dental health behavior, such as more

frequent dental treatment, especially with the direction of well health [17].

Education level:

The level of education was also related to attitude. When people had good

attitudes towards oral health, they would change their behavior more easily [17].

Self-Perceived Oral Health

The self-perception of oral health is associated with some sociodemographic
factors. General characteristics such as gender, age, education level, marital status,
occupation, health insurance, income, systemic disease, and activity of daily living
were often used as variables to analyze the association of these factors and self-

perceived oral health.

Se-Yeon Kim et al show that there was a significantly relationship between
some factors (gender, age, and education level) and self-perceived oral health but
income did not. In addition, age, education level, and income were strongly
associated with oral functions (chewing ability and speaking ability) but gender did
not. It showed a strong relationship between education level and self-perception of
oral health status and oral functions, that the decrease in self-perception also

affected on the decrease in education level [18].

Subjects with lower income had their chewing abilities as “very poor” and
“very uncomfortable”. Age and marital status were factors associated with low self-
perception of oral health by older adults. The study provided that the older subjects

with aged over 85 years had a higher probability of having a lower self-perception of
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oral health than subjects with 65-74 years. Furthermore, single subjects had a higher

chance of presenting lower self-perceived oral health than married subjects [19].

The study, which was constructed by Stdhlnacke K, et al. in 2003 used
indicators intended to measure perception for dental care containing consideration
of satisfaction with teeth, chewing ability and number of remaining teeth. They also
considered the experience of toothache. The result was that marital status, foreign
birth, education and occupation were all related to self-perceived oral health, while

gender and education were related to experience with toothache [20].

Oral health-related behaviors

Oral health-related behavior: consisted of four components as the following:

(1) The tooth brushing behavior refers to the time and frequency of brushing,
the duration of brushing period, the type of toothbrush, the type of toothpaste (each
brand of toothpaste has different types of toothpaste, such as the toothpaste with or
without fluoride or the toothpaste powder or paste type of toothpaste, the denture

cleaning behavior.

(2) Health behavior refers to physical activities, vegetable consumption, salty

consumption, sweet consumption, sitting behavior, and sleeping behavior.

(3) Health risk behaviors refer to alcohol consumption, smoking habit, and

chewing of raw betel nut.

(4) Perception, accessibility of oral care services refers to satisfaction of oral

health, oral health education resources, and accessibility of oral care services.
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Dental care attendance:

There was a report that most elderly people did not consult a dentist in the
previous six months and the result presented a higher prevalence ratio in terms of
considering their oral health as excellent or good. The main reason that the elderly
did not regularly visit the dentist was that they did not feel discomfort or had any

problems, so they thought that they did not need to go to the dentist [18].

Alcohol consumption:

Alcohol consumption, as well as the frequency and duration of brushing
teeth, were not significantly associated with self-perceived oral health compared to

other factors [16-21].

Smoking habit:

Smoking may be associated with a low perception level in the GOHAI index.
Patients who normally smoked cigarettes had more oral health problems, such as

functional limitation, pain, and discomfort [22].

Peterson et al. contended that smoking behavior is a risk factor for
periodontitis and tooth loss, especially among the vulnerable older people who

have been smoking for a long time [11].

Torrungruang et al. explored risk factors for periodontal disease among a
group of older workers in Thailand. Their results showed that smoking status is
significantly associated with the development of periodontal disease and that former

smokers have a greater severity of the disease [23].
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Bokhari et al. found that tobacco smoking habit has been shown to affect
periodontitis, causing the accumulation of dental plaque within the periodontal

sulcus. The incidence of periodontal diseases was also higher in older smokers [24].

2.5 Oral health assessment tools in older people

Preventing of oral health requires regular monitoring. Such examinations are
performed by a dentist during preventive treatment in dentistry. However, several
barriers to oral health care can result in a reduction in oral examination. As older
people living in the community are less likely to seek dental care, the role of a
dental hysgienist is vital to contribute to the screening and consideration of oral

health problems in a community [25].

Many oral health assessment tools for the elderly were developed for dental
hygienists and non-dental healthcare professionals, such as nurses and caregivers.
These tools help to increase accessibility to oral health services among older people.
For example, the Revised Oral Assessment Guide (ROAG) [26] and the Oral Health
Assessment Tool (OHAT) [6]. These tools were developed for the primary screening
of the oral cavity of the elderly by non-dental care professionals before referring to

more complicated dental treatments by dentists [27].

Revised Oral Assessment Guide (ROAG) [26]

ROAG is a tool for early diagnosis of oral health conditions in the elderly. The
tool includes eight assessments: sounds, lips, mucous membranes, tongue, gums,
teeth, and dentures, saliva, and swallowing. Saliva was evaluated twice using
different methods: sliding the mouth mirror and gloved finger against the buccal

mucosa.
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Each category was assessed on a scale of 1 to 3 according to the degree of

impairment: 1, normal; 2, slisht change; and 3 radical changes as in Table 2.

Table 2 Revised oral assessment guide

Numerical and descriptive rating (score)

Category ! 2 3
Voice Normal Deep or rasping Difficulty talking or painful
Lips Smooth and pink Dry or cracked, and/or Ulcerated or bleeding

Saliva (mirror)
Side:

OR

OL
Swallow

Mucous Membrane

Tongue
Gums

Teeth/dentures

angular cheilitis

Slightly increased friction,
no tendency for the mirror
to adhere to the mucosa

No friction between
the mouth mirror and
mucosa

Some pain or difficulty on
swallowing
Removing denture, when in use by elderly

Normal swallow

Pink and moist Dry and/or change in colour,

red, blue-red or white

Pink, moist and papillae Dry, no papillae present or
present
Pink and firm Oedematous and/or red
Clean, no debris Plaque or debris in local areas
Decayed teeth or damaged

dentures

change in colour (red or white)

Significantly increased friction,
the mirror adhering or tending
to adhere to the mucosa

Unable to swallow

Very red, or thick, white coating.
Blisters or ulceration with or
without bleeding

Very thick white coating; blisters
or ulceration

Bleeding easily under finger
pressure

Plaque or debris generalised

A study in Brazil used ROAG by community health workers to monitor oral

health among the elderly, they found that ROAG is a highly sensitive and specific

tool to assess the sound of swallowing, tongue and teeth / dentures [28].

Oral Health Assessment Tool (OHAT) [6]

OHAT is a validated tool for assessing oral health, comprising eight domains:

lips, tongue, gums, and saliva tissue, natural teeth, dentures, oral cleanliness, and

tooth pain, divided into three levels (oral health Good Changed or unhealthy), the

scores of the eight domains are combined to form a total score from 0 (healthy) to

16 (unhealthy).
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Several studies used OHAT by dental hygienists and non-dental care
professionals for screening oral health among the elderly [29-31]:

Maeda and Mori found that the use of OHAT by dental hygienists was able to
predict mortality and factors related to poor oral health in elderly patients at the

time of hospitalization [29].

Simpelaere et al. examined the feasibility and reliability of the OHAT used by
speech pathologists. The results show both good likelihood and reliability; OHAT has

the potential to be added to a speech therapy clinic [30].

Murray and Scholten reported that using OHAT for oral health and oral
hygiene assessments by multidisciplinary teams can be combined with standardized

stroke care with good results [31].

According to a systematic review of the measurement properties of oral
health assessments for non-dental healthcare professionals in older people. OHAT
and ROAG are the most complete in their included oral health items and the best
methodological quality in combination with positive quality criteria on their

measurement properties [27].

However, this study wass conducted among the community-dwelling elderly
who have activity of daily living scores (ADL) >=12 (healthy and independent older
adults) and do not report swallowing problems. Therefore, this research uses OHAT

as a measurement tool.
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CHAPTER 3
RESEARCH METHODOLOGY

This chapter consists of research design, area of study, population, sample

size, measurement tools and ethical considerations.

3.1 Research design

Analytic cross-sectional study design

3.2 Study period

May 1 — December 25, 2021

3.3 Study area

Phon Thong district, Roi Et province, Thailand

3.4 Study setting

This study was conducted by the Phon Thong Health District Networks

that comprised of nine Health Promoting Hospitals and Phon Thong Hospital.
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3.5 Eligibility for study participants
3.5.1 Inclusion criteria

The elderly Thai citizen living in Phon Thong district, Roi Et province, Thailand,

60 years or older, both male and female.

3.5.2 Exclusion criteria

The elderly Thai citizen, who were identified on their Thai national identity
card as disabled people. Have severe chronic diseases: hypertension (blood pressure
> 160/100 mmHg); liver disease (bleeding problems), kidney disease (bleeding
tendency); blood diseases: hemophilia and congenital bleeding disorders. Do not

communicate in Thai. Do not agree to be a participant.

3.6 Sampling technique

Convenient Sampling

3.7 Sample size calculation

The sample size will be calculated from Lemeshow et al. [32], assuming the
two-sided test with significance level 0.05 and the power 80%. By calculating the
proportion of the healthy elderly, which represents 79.3 % of the total elderly in
Phon Thong District, Roi Et Province

n = Z°P(1-p) N / [d* (N-1) + Z* P(1-P)]
when n = Sample size
Z = 1.96 (95% confidence)

N = 15141



P=0.793
d = Standard error 5%

Filled the number in formula

n= 1.96% x 15141x 0.793x (1-0.793) = 9547.95
0.05% (15141-1) + 1.96% x 0.793 x (1-0.793) 38.48
n =248.12 n = 249 samples

Therefore, the sample size of this study will be 249 samples.

3.8 Measurement tools

1. The Barthel Index for Activities of Daily Living (ADL) (Thai version) [5]
2. Thai version of the Oral Health Assessment (OHAT) [6]
3. The Modified Oral Health Survey Questionnaire

The instruments were used as the following details,

24

3.8.1 Modified Barthel Activities of Daily Living Index (Thai version) (MOPH): will

be used to evaluate the ability to carry out activities of daily living of the elderly in

the screening phase of this study.

Participants must be in the independent group who have Activities of Daily

Living scores according to the Thai Modified Barthel Activities of Daily Living index,

equal or greater than 12 scores (Independent living).

The Modified Barthel Activities of Daily Living Index (Thai version) [5] was

developed by the Department of Health, Ministry of Public Health of Thailand to

assess the activities of daily living of Thai elderly people and Thai people with

disabilities as a measure of the ability of daily living to perform their activities of daily

living as the follows:
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(1) Feeding: self-eating
(2) Grooming: self-care of the face, hair, teeth, and shaving themselves
(3) Transfer: self-moving from bed to chair
(4) Toilet use: self-entry to the toilet, undress, clean, dress, and return
(5) Mobility: self-moving in the house with a wheelchair
(6) Dressing: self-dressing, capable of putting on and taking off dress
independently
(7) Use of stairs: use stairs independently
(8) Bathing: self-bathing
(9) Bowels: need enema or incontinent
(10) Bladder: continent or incontinent
Total sum scores from 0 to 20, categorized into three groups as the follows,
® Dependent group with 0-4 scores
® More likely independent group with 5-11 scores
® |ndependent group with equal or greater than 12 score.
Thai older people with equal or higher than 12 scores were invited to participate in

this study.

The Modified Barthel Activities of Daily Living Index as shown in Appendix

3.8.2 Thai version of the Oral Health Assessment (OHAT) [33]

The Oral Health Assessment Tool (OHAT) is a modification of the Brief Oral
Health Status Examination (BOHSE) [6]. The assessment covers the patient's current
oral health status, including factors that can contribute to the risk of oral disease and
indicate the need for referral. The OHAT used in this study had eight categories. A

score of O=healthy, 1=oral changes, or 2=unhealthy was given in each of the



assessment categories, and a score over the eight categories was summed to give a

total score.

Table 3 The Oral Health Assessment Tool (OHAT)

Categories O=healthy 1=oral changes 2=unhealthy
Lips Smooth, pink, Dry, chapped, or red | Swelling or lump,
moist at corners white, red or
ulcerated patch;
bleeding or
ulcerated at corners
Tongue Normal, moist Patchy, fissured, red, | Patch that is red
roughness, pink coated and/or white,
ulcerated, swollen
Gums and Pink, moist, Dry, shiny, rough, Swollen, bleeding,
tissues smooth, no red, swollen, 1 ulcer | ulcers, white/red
bleeding or sore spot under | patches,
dentures generalised redness
under dentures
Saliva Moist tissues, Dry, sticky tissues, Tissues parched

watery and free

flowing saliva

little saliva present,
resident thinks they

have a dry mouth

and red, little or no
saliva present,
saliva is thick,
resident thinks they

have a dry mouth

Natural teeth

No decayed or
broken teeth or

roots

1-3 decayed or
broken teeth or
roots or very worn

down teeth

4+ decayed or
broken teeth or
roots, or very worn
down teeth, or less

than 4 teeth
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Dentures

No broken areas or
teeth, dentures
regularly worn, and

named

1 broken area or
tooth or dentures
only worn for 1-2
hours daily, or
dentures not

named, or loose

More than 1 broken
area or tooth,
denture missing or
not worn, loose
and needs denture
adhesive, or not

named

Oral cleanliness

Clean and no food
particles or tartar
in mouth or

dentures

Food particles,
tartar or plague in
1-2 areas of the
mouth or on small
area of dentures or
halitosis (bad
breath)

Food particles,
tartar or plague in
most areas of the
mouth or on most
of dentures or
severe halitosis

(bad breath)

Dental pain

No behavioural,
verbal, or physical
signs of dental

pain

There are verbal
and/or behavioural
signs of pain such as
pulling at face,
chewing lips, not

eating, aggression

There are physical
pain signs (swelling
of cheek or gum,
broken teeth,
ulcers), as well as
verbal and/or
behavioural signs
(pulling at face, not

eating, aggression)

Thai version of the Oral Health Assessment (OHAT) as shown in Appendix B.

3.8.3 The Modified Oral Health Survey Questionnaire

This

questionnaire for adults, the 8th National oral health survey (Thai version) [2]: using

questionnaire  was

modified from the

to evaluate the oral health behavior of the participants.

standard oral

health
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The questionnaire consisted of three sections, as follows,

® Section 1: General characteristics consists of 8 questions: activity of daily
living, gender, age, marital status, occupation, health insurance, income, educational
level, systemic disease

® Section 2: Health-related behavior consists of 12 questions: tooth brushing
frequency, tooth brushing duration, sweet consumption, access to dental clinic,
alcohol consumption, smoking habit

® Section 3: Self-Perceived Oral Health consists of 3 questions: self-
perceived oral health, chewing ability, speaking ability

The Modified Oral Health Survey Questionnaire as shown in Appendix C

3.9 Quality of the modified oral health survey questionnaire

3.9.1 Test validity of the questionnaire

The Item-Objective Congruence Index (I0C) was analyzed for testing
content validity of the questionnaire. The I0OC is a process in which the content
experts will rate all separate items by the degree of they can measure relevant to
each objective. The content expert will give -1 for clearly not measuring, 0 for
unclear measuring, and 1 for clearly measuring. The value of The Item-Objective
Congruence (I0C) can be calculated from the following formula: I0C= (3XR)/N

>R = Sum of scores rated by at least three content experts

N = Number of content experts
The generally accepted value of IOC is recommended to be a minimum of 0.75 [34].
The 10C of the Modified Oral Health Survey Questionnaire is an acceptable value of

0.89
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3.9.2 Test reliability of the questionnaire
Test reliability of the Modified Oral Health Survey Questionnaire by

conducting a pilot test. The pilot study protocol was approved by the Research
Ethics Review Committee of the Roi Et Province Health Office, Rot Et province,
Thailand (COE 0842563). A total of 30 people aged 60 years and older, in Selaphum
district (a nearby district), participated in the pilot test for questionnaire reliability
testing. The Cronbach’s alpha coefficient was analyzed to test the internal
consistency reliability. An acceptable value for Cronbach's alpha of 0.76 was

observed. The minimum acceptable value for Cronbach's alpha should be 0.70 [35].

3.10 Data collection preparation

3.10.1 Training interviewers

Training interviewers: to provide the accurate details and unbiased data.
Two dental hygienists were trained as interviewers for standardized interviewing on
the following questionnaires.

1. Modified Barthel Activities of Daily Living index (Thai version)

2. The Modified Oral Health Survey Questionnaire
The training program was conducted by the principal researcher at the Phon Thong
hospital. Three-hours training program to conduct the face-to-face interview. The
contents of the program consist of the following items,

® The reasons to conduct this study, the objectives, and expected benefits

® The meaning of each part of the pre-post questionnaire.

® The basic interview techniques: read the questions as written with eye

contact, gentle suitable voice tone, and appropriate explanation.
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3.10.2 Calibration program for examiners

Two certified dental hysgienists will participate in the calibration program for
examiners on using the Oral Health Assessment Tool. The calibration program aims
to make consistent oral clinical evaluations. The 1-day calibration program was
performed in the Selaphum district, and 30 older adults participated in this
calibration. There are two main training sessions as follows.

® Standardization: To establish constant interpretation, understand all criteria
for different periodontal conditions and various recording of the Oral Health
Assessment Tool (OHAT)

® Calibration: It is necessary to evaluate the consistency of inter-examiner
and intra-examiner reliability. According to the WHO recommended minimum 25
patients for calibration and use the kappa statistic for assessing overall agreement.
The kappa value should be 0.61-0.80 (substantial agreement) [36].

The kappa values of inter-examiner and intra-examiner reliability were

evaluated.

3.11 Standardized settings and locations

The setting and location methods in research settings were equally
manipulated based on WHO recommendations [36] as follows:
® Standard examination area and position for each setting:
-Similar standard examination room: avoidance of noise and crowding
-Suitable lighting
-Standard infection control
® Standard portable dental unit and chair with delivery system for each based
on WHO recommendation:
-ldentical performance of the portable dental unit and chair with delivery

system
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® |nstruments and materials for each examiner:
Instruments for oral examination: plane mouth mirrors, metallic plate,
metallic cotton plier, containers, wash basin, rubber gloves, detergent or disinfectant

solvent, gauze, and cotton.

3.12 Screening process

1) The director of Phon Thong hospital gives permission to conduct the
research

2) Use annual personal medical history information from Phon Thong hospital

3) Obtain human subject consent from all eligible candidates

4) AUl eligible candidates were screened the activities of daily living ability by
using the Modified Barthel Activities of Daily Living index (Thai version) by two dental
hysgienists

5) All eligible candidates were screened for oral conditions by the principal
researcher, eligible candidates were blinded their name and their district before
participating in the screening of the oral examination

6) Enrolled participants were participated in data collection processes.

3.13 Data collection processes

The enrolled participants were provided two activities:
Activity 1:

Face-to-face interview with the Modified Oral Health Survey Questionnaire
that were provided by the trained interviewers. This interview finished in 10 minutes.
For collecting the data: general characteristics: gender, age, marital status,
occupation, health insurance, income, education levels, systemic disease; Oral

health-related behavior: tooth brushing frequency, tooth brushing duration, sweet
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consumption, access to dental clinic, alcohol consumption, smoking habit; Self-
perceived oral health: self-perceived oral health, chewing ability, speaking ability,
were collected.

Activity 2:

The oral health assessment was evaluated by the calibrated dental
hygienists, using the Oral Health Assessment Tool (OHAT) which consists of eight
items,

(1) Lips

(2) Tongue

(3) Gums and tissues

(4) Saliva

(5) Natural teeth

(6) Dentures

(7) Oral cleanliness

(8) Dental pain

All data were obtained for data analysis.

3.14 Statistical analysis

Data were analyzed using the software Statistical Package for the Social
Sciences (SPSS), version 28. Descriptive frequency, mean, median and standard
deviation (SD) of the variables were analyzed.

Binary logistic regressions were performed when the dependent variables

were dichotomous, and multinomial logistic regression was used.
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Variables

Scale

of measurement

Descriptive statistics

Inferential statistics

Independent variables

Age

Ratio scale

Mean, standard
deviation

or median and range

-Activity of daily living
-Gender

-Age

-Marital status
-Employment

-Health insurance
-Income

-Educational level
-Systemic disease
-Toothbrushing
Frequency
-Toothbrushing
Duration
-Toothbrushing before
bedtime

- Types of toothbrush
bristle

-Sweet consumption

- Vegetables and fruits
consumption

-Access to dental clinic
-Alcohol consumption
-Smoking habit
-Self-reported oral
health

-Chewing ability
-Speaking ability

-Swallowing ability

Nominal scale

Number and %

Chi-square test and
Binary logistic

regressions
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Dependent variables

Oral Health
Assessment Scores
-Lips

-Tongue

-Gums and tissues
-Saliva

-Natural teeth
-Dentures

-Oral cleanliness

-Dental pain

Interval scale

Number and %

Chi-square test and
Binary logistic

regressions

3.15 Ethical consideration

The project was approved by the research ethics committee at the Roi Et

Public Health Office before the pilot testing. Then submitted and approved at the

research unit of faculty of Dentistry, Chulalongkorn University for ethical approval

(Appendix D and E). The informed consent forms will be signed by all participants.

3.16 Research budget

1) Equipment and materials = 25,300 Baht

2) Compensation for lost wages during the data collection processes = 300

Baht/the elderly and caregiver/day. This study requires 249 samples =

246x300 = 74,700 Baht

Total = 100,000 Baht
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3.17 Expected outcome

This study will provide the first evidence-based study of factors associated
with oral health status among the elderly in Phon Thong district, Roi Et province,

Thailand.
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CHAPTER 4
RESULTS

This chapter comprises the findings of the study. Descriptive statistics was
done with the aim of describing basic features of the data. Frequency, percentage,
means, medians, standard deviations, were calculated for all independent variables
and dependent variables. Analytical statistics were performed in order to test the

hypothesis and answer the research questions and to reach conclusions.

4.1 Baseline characteristics
4.1.1 General characteristic of the study participants

Independent variables: general Characteristics: activity of daily living, gender,
age, marital status, employment, health insurance, income, educational level,
systemic disease. oral health related behaviors: toothbrushing frequency,
toothbrushing duration, toothbrushing before bedtime, types of toothbrush bristle,
sweet consumption, vegetables and fruits consumption, regular dental care, alcohol
consumption, smoking habit, self-reported Oral Health. self-reported oral health:
chewing ability, speaking ability, swallowing ability variables were analyzed using
descriptive statistics: frequency, percentage, means, medians, standard deviations,

minimum and maximum were calculated.
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Table 5 General characteristics of the study participants (N = 249)

Continuous variables Mean + SD Median (Min-Max)
Age (years) 66.92 + 4.097 67.00 (60-74)
Sound teeth 18.38 + 7.264 20 (0-31)
Categorical variables Number %
Age: years

60-67 139 55.8

> 67 110 44.2
Gender:

Female 193 77.5

Male 56 22.5
Marital Status:

Married 181 72.7

Others 68 27.3
Employment:

Employed 35 141

Unemployed 214 85.9
Educational level:

> Primary education 28 11.3

< Primary education 220 88.7
Income per month:

> 15,000 Thai BAHT ($475) 7 2.8

< 15,000 Thai BAHT 240 97.2
Dental health insurance:

Yes 241 96.8

No 8 3.2



Systemic diseases:
No
Yes
Toothbrushing frequency:
> twice daily
< twice daily
Toothbrushing duration:
> 2 minutes
< 2 minutes
Toothbrushing before bedtime:
Yes
No
Types of toothbrush bristle:
Soft / Medium
Hard
Sweet consumption
< Once a day
> Once a day
Vegetables and fruits consumption
> 5 days a week
< 4 days a week
Regular dental care:
Yes
No
Smoking:
No

Yes

7

172

218

31

208

41

207

41

221

28

166

83

243

240

233

16

30.9

69.1

87.6

12.4

83.5

16.5

83.5

16.5

88.8

11.2

66.7

333

97.6

2.4

3.6

96.4

93.6
6.4
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Drinking alcohol:
No

Yes

Self-reported oral health:

Good
Fair
Poor
Chewing ability:
Comfortable
Fair
Uncomfortable
Speaking ability:
Comfortable
Fair
Uncomfortable
Swallowing ability:
Comfortable
Fair

Uncomfortable

234

15

43

187

19

114

113

22

235

10

220

28

1

94.0

6.0

17.3

75.1

7.6

45.8

45.4

8.8

94.4

4.0

1.6

88.4

11.2

0.4
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Abbreviations: N, number; SD, standard deviation; Min, minimum; Max, maximum

Table 5. presents the general characteristics of the participants in this study.

There were 249 older adults who completed the structured questionnaires.

For continuous variables, the study participants were healthy elderly and

independent activity of daily living with a Barthel ADL score of 20. The mean age was

66.92 + 4.097 years, the median age was 67 years with minimum age and maximum

age (min-max) of 60-74 years.
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For category variables, the major demographic characteristics of the study
population were female (77.5%), married (72.7%), unemployed (85.9%), up to or less
than primary school (88.7%), income less than 15,000 THB per month (97.2%), had
dental insurance (96.8), reported their underlying disease and/ or chronic diseases

(69.1%).

Regarding oral health related behaviors, most of participants had
toothbrushing frequency up to and more than twice a day (87.6%), had
toothbrushing duration up to and more than two minutes (83.5%), had toothbrushing
before bedtime (83.5%), used soft or medium toothbrush bristle (88.8%), consuming
sweets less than and up to once a day (66.7%), consuming vegetables and fruits up
to and more than five days a week (97.6%), had irregular dental care (96.4%). The
majority did not report smoking and smoking habits with 93.6% and 94.0%,
respectively. For self-reported oral health, 75.1% of the participants reported fair oral

health, 17.3% reported good oral health, and 7.6 % reported poor oral health.

With respect to oral health functions, the majority of participants reported
comfortable chewing ability (45.8%), comfortable speaking ability (94.4), and
comfortable swallowing ability.

4.1.2 The Oral Health Assessment Tool (OHAT) scores of the study

participants

Dependent variable: Oral Health Assessment Tool (OHAT) Scores were
Analyzed Using descriptive statistics: frequency, percentage, means, medians,

standard deviations, minimum and maximum were calculated.
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Table 6 The Oral Health Assessment Tool (OHAT) scores of the study

participants

Continuous variables Mean + SD Median (Min-Max)
Total OHAT scores 6.49 + 2.054 6.00 (2-12)
Lips 0.76 + 0.664 1.00 (0-2)
Tongue 0.71 + 0.588 1.00 (0-2)
Gums and tissues 0.71 + 0.772 1.00 (0-2)
Saliva 0.59 + 0.618 1.00 (0-2)
Natural teeth 1.18 + 0.728 1.00 (0-2)
Dentures (N = 17) 0.41 +0.712 1.00 (0-2)
Oral Cleanliness 1.00 + 0.707 1.00 (0-2)
Dental pain 0.12 + 0.332 1.00 (0-2)
Categorical variables Number %
Lips

Score 0 (Healthy) 93 37.3

Score 1 (Changes) 118 47.4

Score 2 (Unhealthy) 38 15.3
Tongue

Score 0 (Healthy) 121 48.6

Score 1 (Changes) 112 45.0

Score 2 (Unhealthy) 15 6.0
Gums and tissues

Score 0 (Healthy) 118 a7.4

Score 1 (Changes) 35 14.1

Score 2 (Unhealthy) 96 38.6



Saliva

Score 0 (Healthy) 103 a1.4
Score 1 (Changes) 142 57.0
Score 2 (Unhealthy) q 1.6

Natural teeth

Score 0 (Healthy) 7 2.8
Score 1 (Changes) 67 26.9
Score 2 (Unhealthy) 174 69.9

Dentures (N = 17)

Score 0 (Healthy) 12 70.6
Score 1 (Changes) 3 17.6
Score 2 (Unhealthy) 2 11.8

Oral Cleanliness

Score 0 (Healthy) 14 5.6

Score 1 (Changes) 74 29.7

Score 2 (Unhealthy) 161 64.7
Dental pain

Score 0 (Healthy) 191 76.7

Score 1 (Changes) 41 16.5

Score 2 (Unhealthy) 17 6.8

Total OHAT scores

Score 0-3 (Healthy) 19 7.6
Score 4-8 (Changes) 191 76.7
Score 9-16 (Unhealthy) 39 15.7

Abbreviations: N, number; SD, standard deviation; Min, minimum; Max, maximum
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Table 6. presents the Oral Health Assessment Tool (OHAT) scores of the

study participants.

For continuous variables, the mean total OHAT score was 6.49 + 2.054, the
median total OHAT score was 1 with minimum score and maximum score (min-max)
= 0 to 2. The mean ‘Lips score’ was 0.76 + 0.664, the median ‘Lips score’ was 1 with
minimum score and maximum score (min-max) = 0 to 2. The mean ‘Tongue score’
was 0.71 + 0.664, the median ‘Tongue score’ was 1 with min-max = 0 to 2. The
mean Gums and tissues score was 0.71 + 0.772, the median ‘Gums and tissues score’
was 1 with min-max = 0 to 2. The mean ‘Saliva score’ was 0.59 + 0.618, the median
‘Saliva score” was 1 with min-max = 0 to 2. The mean ‘Natural teeth score’ was 1.18
+ 0.728, the median ‘Natural teeth score’ was 1 with min-max = 0 to 2. The mean
‘Dentures score’ was 0.41 + 0.712, the median Dentures score was 1 with min-max =
0 to 2. The mean ‘Oral Cleanliness score’ was 1.00 + 0.707, the median ‘Oral
Cleanliness score” was 1 with min-max = 0 to 2. The mean ‘Dental pain score’ was

0.12 + 0.332, the median ‘Dental pain score’ was 1 with min-max = 0 to 2.

For categorical variables, for lips health, 37.3% had healthy lips, 47.4 % had
some changes in their lips and 15.3% had unhealthy lips. For tongue health, 48.6%
had healthy tongue, 45.0 % had some changes in their tongue and 6.0% had
unhealthy tongue. For Gums and tissues health, 47.4% had healthy Gums and
tissues, 14.1 % had some changes in their Gums and tissues and 38.6% had
unhealthy Gums and tissues. For Saliva health, 41.4% had healthy Saliva, 57.0 % had
some changes in their Saliva and 1.6% had unhealthy Saliva. For Natural teeth, 2.8%
had healthy Natural teeth, 26.9 % had some changes in their Natural teeth and
69.9% had unhealthy Natural teeth. For Dentures health, 70.6% had healthy
Dentures, 17.6 % had some changes in their Dentures and 11.8% had unhealthy

Dentures. For Oral Cleanliness, 5.6 % had healthy Oral Cleanliness, 29.7 % had some
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changes in Oral Cleanliness and 64.7% had unhealthy Oral Cleanliness. For Dental
pain, 76.7% reported no Dental pain, 16.5 % had mild feelings of Dental pain in their
lips and 6.8% had Dental pain. Regarding the total OHAT score, 76.7 % of the study
participants had total OHAT score between 4-8 scores which indicated some changes

in oral health of most participants.

4.1.3 Factors associated with the Oral Health Assessment Tool (OHAT)

scores of the study participants

Independent variables and dependent variables were analyzed using
Pearson’s Chi-Square tests to explore the statistically significant associations among

the variables.

Independent variables: general Characteristics: activity of daily living, gender,
age, marital status, employment, health insurance, income, educational level,
systemic disease. Oral health related behaviors: toothbrushing frequency,
toothbrushing duration, toothbrushing before bedtime, types of toothbrush bristle,
sweet consumption, vegetables and fruits consumption, regular dental care, alcohol
consumption, smoking habit, self-reported Oral Health. self-reported oral health:
chewing ability, speaking ability, swallowing ability variables were analyzed using
descriptive statistics: frequency, percentage, means, medians, standard deviations,
minimum and maximum were calculated.

Dependent variable: Oral Health Assessment Tool (OHAT) Scores.
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Table 7 Factors associated with the ‘Lips scores’ of the Oral Health Assessment

Tool (OHAT) of the study participants

Variables ‘Lips scores’ P-value ®

Score 0 Score 1 Score 2

(Healthy) (Oral changes) (Unhealthy)

Age: years 0.017
60-67 62 (44.6) 61 (43.9) 16 (11.5)
> 67 31(28.2) 57 (51.8) 22 (20.0)

Gender: 0.805
Female 72 (37.3) 93 (48.2) 28 (14.5)
Male 21 (37.5) 25 (44.6) 10 (17.9)

Marital Status: 0.542
Married 70 (38.7) 86 (47.5) 25 (13.8)
Others 23 (33.8) 32 (47.1) 13 (19.1)

Employment: 0.637
Employed 12 (34.3) 19 (54.3) 4(11.4)
Unemployed 81 (37.9) 99 (46.3) 34 (15.9)

Educational level: 0.567
> Primary education 13 (46.4) 11 (39.3) 4(14.3)
< Primary education 80 (36.4) 107 (48.6) 33 (15.0)

Income per month: 0.528
> 15,000 Thai BAHT 3(42.9) 4 (57.1) 0
< 15,000 Thai BAHT 90 (37.5) 113 (47.1) 37 (15.4)

Dental health insurance: 0.678
Yes 91 (37.8) 113 (46.9) 37 (15.4)

No 2 (25.0) 5(62.5) 1(12.5)



Systemic diseases:
No

Yes

Toothbrushing frequency:

> twice daily

< twice daily

Toothbrushing duration:

> 2 minutes

< 2 minutes
Toothbrushing before
bedtime:

Yes

No
Types of toothbrush
bristle:

Soft / Medium

Hard
Sweet consumption

< Once a day

> Once a day
Vegetables and fruits
consumption

> 5 days a week

< 4 days a week
Regular dental care:

Yes

No

28 (36.4)

65 (37.8)

81 (37.2)

12 (38.7)

77 (37.0)

16 (39.0)

77 (37.2)

16 (39.0)

84 (38.0)

9 (32.1)

71 (42.8)

22 (26.5)

89 (36.6)

4 (66.7)

5 (55.6)

88 (36.7)

39 (50.6)

79 (45.9)

107 (49.1)

11 (35.5)

100 (48.1)

18 (43.9)

101 (48.8)

17 (41.5)

103 (46.6)

15 (53.6)

69 (41.6)

49 (59.0)

117 (48.1)

1(16.7)

2(22.2)

116 (48.3)

10 (13.0)

28 (16.3)

30 (13.8)

8 (25.8)

31 (14.9)

7(17.1)

29 (14.0)

8 (19.5)

34 (15.4)

4(14.3)

26 (15.7)

12 (14.5)

37 (15.2)

1(16.7)

2(22.2)

36 (15.0)

0.720

0.161

0.874

0.574

0.778

0.023

0.266

0.305
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Smoking: 0.493
No 87 (37.3) 112 (48.1) 34 (14.6)

Yes 6 (37.5) 6 (37.5) 4 (25.0)

Drinking alcohol: 0.893
No 88 (37.6) 110 (47.0) 36 (15.4)

Yes 5(33.3) 8 (53.3) 2(13.3)

Self-reported oral health: 0.121
Good / Fair 86 (37.4) 106 (46.1) 38 (16.5)

Poor 7 (36.8) 12 (63.2) 0

Chewing ability: 0.779
Comfortable / Fair 86 (37.9) 106 (46.7) 35 (15.4)
Uncomfortable 7(31.8) 12 (54.5) 3(13.6)

Speaking ability: 0.670
Comfortable / Fair 91 (37.1) 116 (47.3) 38 (15.5)
Uncomfortable 2 (50.0) 2 (50.0) 0

Swallowing ability: 0.062
Comfortable / Fair 93 (37.5) 118 (47.6) 37 (14.9)
Uncomfortable 0 0 1 (100)

Note:

? P-value from Pearson’s Chi-Squared Tests

Table 7 presents factors associated with the ‘lips scores’ of the Oral Health

Assessment Tool (OHAT) of the study participants. Pearson’s Chi-Square tests

revealed that there were statistically significant association between ‘lips scores’ and

age (p-value = 0.017) and sweet consumption (p-value

0.023). There was no

statistically significant association between ‘lips scores’ and gender, marital status,
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employment, educational level, income per month, dental health insurance,
systemic diseases, toothbrushing frequency, toothbrushing duration, toothbrushing
before bedtime, types of toothbrush bristle, vegetables and fruits consumption,
regular dental care, smoking habit, drinking alcohol habit, self-reported oral health,

chewing ability, speaking ability, swallowing ability

Table 8 Factors associated with the ‘Tongue scores’ of the Oral Health

Assessment Tool (OHAT) of the study participants

Variables ‘Tongue scores’ P-value @

Score 0 Score 1 Score 2

(Healthy) (Oral changes) (Unhealthy)

Age: years 0.743
60-67 67 (48.6) 64 (46.4) 7(5.1)
> 67 54 (49.1) 48 (43.6) 8(7.3)

Gender: 0.957
Female 94 (49.0) 86 (44.8) 12 (6.3)
Male 27 (48.2) 26 (46.4) 3(5.4)

Marital Status: 0.302
Married 92 (51.1) 76 (42.2) 12(6.7)
Others 29 (42.6) 36 (52.9) 3 (4.4)

Employment: 0.132
Employed 15 (42.9) 20 (57.1) 0
Unemployed 106 (49.8) 92 (43.2) 15(7.0)

Educational level: 0.589
> Primary education 16 (57.1) 11 (39.3) 1(3.6)

< Primary education 104 (47.5) 101 (46.1) 14 (6.4)



Income per month:

> 15,000 Thai BAHT 3(42.9) 3(42.9)

< 15,000 Thai BAHT 118 (49.4) 107 (44.8)
Dental health insurance:

Yes 114 (47.5) 111 (46.3)

No 7(87.5) 1(12.5)
Systemic diseases:

No 44 (57.1) 30 (39.0)

Yes 77 (45.0) 82 (48.0)
Toothbrushing frequency:

> twice daily 105 (48.4) 99 (45.6)

< twice daily 16 (51.6) 13 (41.9)
Toothbrushing duration:

> 2 minutes 106 (51.2) 88 (42.5)

< 2 minutes 15 (36.6) 24 (58.5)

Toothbrushing before

bedtime:
Yes 102 (49.5) 92 (44.7)
No 19 (46.3) 19 (46.3)

Types of toothbrush

bristle:
Soft / Medium 102 (46.4) 105 (47.7)
Hard 19 (67.9) 7 (25.0)

Sweet consumption
< Once a day 79 (47.9) 76 (46.1)

> Once a day 42 (50.6) 36 (43.4)

1(14.3)

14 (5.9)

15(6.3)

3(3.9)

12 (7.0)

13 (6.0)

1(6.5)

13 (6.3)

2(4.9)

17 (5.8)

3(7.3)

13(5.9)

2(7.1)

10 (6.1)

5(6.0)

0.652

0.082

0.182

0.928

0.169

0.897

0.072

0.917
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Vegetables and fruits 0.512

consumption
> 5 days a week 118 (48.8) 110 (45.5) 14 (5.8)
< 4 days a week 3 (50.0) 2(33.3) 1(16.7)

Regular dental care: 0.721
Yes 5 (55.6) 4 (44.4) 0
No 116 (48.5) 108 (45.2) 15(6.3)

Smoking: 0.993
No 113 (48.7) 105 (45.3) 14 (6.0)

Yes 8 (50.0) 7(43.8) 1(6.3)

Drinking alcohol: 0.184
No 116 (49.8) 102 (43.8) 15 (6.4)

Yes 5(33.3) 10 (66.7) 0

Self-reported oral health: 0.265
Good / Fair 114 (49.6) 101 (43.9) 15 (6.5)

Poor 7(38.9) 11 (61.1) 0

Chewing ability: 0.388
Comfortable / Fair 113 (50.0) 99 (43.8) 14 (6.2)
Uncomfortable 8 (36.4) 13 (59.1) 1(4.5)

Speaking ability: 0.875
Comfortable / Fair 119 (48.8) 110 (45.1) 15 (6.1)
Uncomfortable 2 (50.0) 2 (50.0) 0

Swallowing ability: 0.544
Comfortable / Fair 121 (49.0) 111 (44.9) 15 (6.1)
Uncomfortable 0 1 (100) 0

Note:

¢ P-value from Pearson’s Chi-Squared Tests
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Table 8 presents factors associated with the ‘tongue scores’ of the Oral
Health Assessment Tool (OHAT) of the study participants. Pearson’s Chi-Square tests
revealed that there was no statistically significant association between ‘tongue
scores’ and all variables (age, gender, marital status, employment, educational level,
income per month, dental health insurance, systemic diseases, toothbrushing
frequency, toothbrushing duration, toothbrushing before bedtime, types of
toothbrush bristle, sweet consumption, vegetables and fruits consumption, regular
dental care, smoking habit, drinking alcohol habit, self-reported oral health, chewing

ability, speaking ability, swallowing ability).

Table 9 Factors associated with the ‘Gums and tissues scores’ of the Oral

Health Assessment Tool (OHAT) of the study participants

Variables ‘Gums and tissues scores’ P-value ?

Score 0 Score 1 Score 2

(Healthy) (Oral changes) (Unhealthy)

Age: years < 0.001
60-67 85 (61.2) 16 (11.5) 38 (27.3)
> 67 33 (30.0) 19 (17.3) 58 (52.7)

Gender: 0.001
Female 102 (52.8) 28 (14.5) 63 (32.6)
Male 16 (28.6) 7(12.5) 33 (58.9)

Marital Status: 0.509
Married 86 (47.5) 28 (15.5) 67 (37.0)
Others 32(47.1) 7(10.3) 29 (42.6)

Employment: 0.392
Employed 20 (57.1) 5(14.3) 10 (28.6)

Unemployed 98 (45.8) 30 (14.0) 86 (40.2)



Educational level:
> Primary education
< Primary education
Income per month:
> 15,000 Thai BAHT
< 15,000 Thai BAHT
Dental health insurance:
Yes
No
Systemic diseases:
No

Yes

Toothbrushing frequency:

> twice daily

< twice daily
Toothbrushing duration:

> 2 minutes

< 2 minutes
Toothbrushing before
bedtime:

Yes

No
Types of toothbrush
bristle:

Soft / Medium

Hard

19 (67.9)

99 (45.0)

2 (28.6)

115 (47.9)

115 (47.7)

3 (37.5)

37 (48.1)

81 (47.1)

104 (47.7)

14 (45.2)

97 (46.6)

21 (51.2)

98 (47.3)

20 (48.8)

105 (47.5)

13 (46.4)

3 (10.7)

32 (14.5)

3(42.9)

32 (13.3)

35 (14.5)

8 (10.4)

27 (15.7)

31(14.2)

4(12.9)

33 (15.9)

2(4.9)

29 (14.0)

6 (14.6)

30 (13.6)

5(17.9)

6 (21.4)

89 (40.5)

2 (28.6)

93 (38.8)

91 (37.8)

5(62.5)

32 (41.6)

64 (37.2)

83 (38.1)

13 (41.9)

78 (37.5)

18 (43.9)

80 (38.6)

15 (36.6)

86 (38.9)

10 (35.7)

0.069

0.086

0.278

0.512

0.916

0.178

0.969

0.820
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Sweet consumption
< Once a day
> Once a day
Vegetables and fruits
consumption
> 5 days a week
< 4 days a week
Regular dental care:
Yes
No
Smoking:
No
Yes
Drinking alcohol:
No

Yes

Self-reported oral health:

Good / Fair
Poor
Chewing ability:
Comfortable / Fair
Uncomfortable
Speaking ability:
Comfortable / Fair

Uncomfortable

84 (50.6)

34 (41.0)

116 (47.7)

2(33.3)

5 (55.6)

113.(47.1)

113 (48.5)

5(31.3)

112 (47.9)

6 (40.0)

110 (47.8)

8(42.1)

106 (46.7)

12 (54.5)

114 (46.5)

4 (100.0)

22 (13.3)

13 (15.7)

35 (14.4)

1(11.1)

34 (14.2)

34 (14.6)

1(6.3)

33(14.1)

2(13.3)

31 (13.5)

4(21.1)

31 (13.7)

4(18.2)

35(14.3)

0

60 (36.1)

36 (43.4)

92 (37.9)

4 (66.7)

3(33.3)

93 (38.8)

86 (36.9)

10 (62.5)

89 (38.0)

7(46.7)

89 (38.7)

7(36.8)

90 (39.6)

6 (27.3)

96 (39.2)

0

0.356

0.304

0.880

0.121

0.794

0.653

0.509

0.105

53



54

Swallowing ability: 0.449
Comfortable / Fair 118 (47.6) 35 (14.1) 95 (38.3)
Uncomfortable 0 0 1 (100)

Note:

* P-value from Pearson’s Chi-Squared Tests

Table 9 presents factors associated with the ‘gums and tissues scores’ of the
Oral Health Assessment Tool (OHAT) of the study participants. Pearson’s Chi-Square
tests revealed that there were statistically significant association between ‘gums and
tissues scores’ and age (p-value < 0.001) and gender (p-value = 0.001). There was no
statistically significant association between ‘gums and tissues scores’ and marital
status, employment, educational level, income per month, dental health insurance,
systemic diseases, toothbrushing frequency, toothbrushing duration, toothbrushing
before bedtime, types of toothbrush bristle, vegetables and fruits consumption,
regular dental care, smoking habit, drinking alcohol habit, self-reported oral health,

chewing ability, speaking ability, swallowing ability.

Table 10 Factors associated with the ‘Saliva scores’ of the Oral Health

Assessment Tool (OHAT) of the study participants

Variables ‘Saliva scores’ P-value ?

Score 0 Score 1 Score 2

(Healthy) (Oral changes) (Unhealthy)

Age: years 0.909
60-67 59 (42.4) 78 (56.1) 2(1.49)
> 67 44 (40.0) 64 (58.2) 2(1.8)

Gender: 0.838
Female 78 (40.4) 112 (58.0) 3(1.6)

Male 25 (44.6) 30 (53.6) 1(1.8)



Marital Status:

Married

Others
Employment:

Employed

Unemployed
Educational level:

> Primary education

< Primary education
Income per month:

> 15,000 Thai BAHT

< 15,000 Thai BAHT

Dental health insurance:

Yes
No

Systemic diseases:
No

Yes

Toothbrushing frequency:

> twice daily

< twice daily
Toothbrushing duration:

> 2 minutes

< 2 minutes

74 (40.9)

29 (42.6)

12 (34.3)

91 (42.5)

14 (50.0)

89 (40.5)

3(42.9)

99 (41.3)

101 (41.9)

2 (25.0)

32 (41.6)

71 (41.3)

92 (42.2)

11 (35.5)

87 (41.8)

16 (39.0)

103 (56.9)

39 (57.4)

23 (65.7)

119 (55.6)

13 (46.4)

128 (58.2)

3 (42.9)

57.5 (141)

136 (56.4)

6 (75.0)

44 (57.1)

98 (57.0)

123 (56.4)

19 (61.3)

119 (57.2)

23 (56.1)

4(2.2)

4(1.9)

1(3.6)

3(1.4)

1(14.3)

1.3(4)

4 (1.7)

1(1.3)

3(1.7)

3(1.4)

1(3.2)

2(1.0)

2 (4.9)

0.463

0.430

0.387

0.025

0.567

0.967

0.611

0.188
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Toothbrushing before
bedtime:
Yes
No
Types of toothbrush
bristle:
Soft / Medium
Hard
Sweet consumption
< Once a day
> Once a day
Vegetables and fruits
consumption
> 5 days a week
< 4 days a week
Regular dental care:
Yes
No
Smoking:
No
Yes
Drinking alcohol:
No

Yes

Self-reported oral health:

Good / Fair

Poor

87 (42.0)

16 (39.0)

92 (41.6)

11 (39.3)

77 (46.4)

26 (31.3)

101 (41.6)

2(33.3)

6 (66.7)

97 (40.4)

93 (39.9)

10 (62.5)

97 (41.5)

6 (40.0)

98 (42.6)

5(26.3)

117 (56.5)

24 (58.5)

126 (57.0)

16 (57.1)

85 (51.2)

57 (68.7)

138 (56.8)

4 (66.7)

3 (33.3)

139 (57.9)

137 (58.8)

5(31.3)

133 (56.8)

9 (60.0)

128 (55.7)

14 (73.7)

3(1.4)

1(2.4)

3(1.4)

1(3.6)

4(2.4)

4(1.6)

4(1.7)

3(1.3)

1(6.3)

4(1.7)

4(1.7)

0.858

0.673

0.018

0.863

0.284

0.047

0.866

0.293
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Chewing ability: 0.126
Comfortable / Fair 98 (43.2) 125 (55.1) 4(1.8)
Uncomfortable 5(22.7) 17 (77.3) 0

Speaking ability: 0.216
Comfortable / Fair 103 (42.0) 138 (56.3) 4(1.6)
Uncomfortable 0 4 (100) 0

Swallowing ability: 0.685
Comfortable / Fair 103 (41.5) 141 (56.9) 4(1.6)
Uncomfortable 0 1.(100) 0

Note:

? P-value from Pearson’s Chi-Squared Tests

Table 10 presents factors associated with the ‘saliva scores’ of the Oral
Health Assessment Tool (OHAT) of the study participants. Pearson’s Chi-Square tests
revealed that there were statistically significant association between ‘saliva scores’
and Income per month (p-value = 0.025), Sweet consumption (p-value = 0.018) and
smoking habit (p-value = 0.047). There was no statistically significant association
between ‘saliva scores’ and age, gender, marital status, employment, educational
level, dental health insurance, systemic diseases, toothbrushing frequency,
toothbrushing duration, toothbrushing before bedtime, types of toothbrush bristle,
vegetables and fruits consumption, regular dental care, drinking alcohol habit, self-

reported oral health, chewing ability, speaking ability, swallowing ability.
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Table 11 Factors associated with the ‘Natural teeth scores’ of the Oral Health

Assessment Tool (OHAT) of the study participants

Variables ‘Natural teeth scores’ P-value °
Score 0 Score 1 Score 2
(Healthy) (Oral changes) (Unhealthy)
Age: years < 0.001
60-67 1(0.7) 51 (37.0) 86 (62.3)
> 67 6 (5.5) 16 (14.5) 88 (80.0)
Gender: 0.458
Female 6 (3.1) 55 (28.6) 131 (68.2)
Male 1(1.8) 12 (21.4) 43 (76.8)
Marital Status: 0.952
Married 5(2.8) 48 (26.5) 128 (70.7)
Others 2sle5:6)) 19 (28.4) 46 (68.7)
Employment: 0.199
Employed 0 6 (17.6) 28 (82.4)
Unemployed s 61 (28.5) 146 (68.2)
Educational level: 0.546
> Primary education 0 9(32.1) 19 (67.9)
< Primary education 7(3.2) 58 (26.5) 154 (70.3)
Income per month: 0.168
> 15,000 Thai BAHT 0 4 (57.1) 3(42.9)
< 15,000 Thai BAHT 7(2.9) 61 (25.5) 171 (71.5)
Dental health insurance: 0.540
Yes 7(2.9) 66 (27.5) 167 (69.6)
No 0 1(12.5) 7 (87.5)



Systemic diseases:
No

Yes

Toothbrushing frequency:

> twice daily

< twice daily

Toothbrushing duration:

> 2 minutes

< 2 minutes
Toothbrushing before
bedtime:

Yes

No
Types of toothbrush
bristle:

Soft / Medium

Hard
Sweet consumption

< Once a day

> Once a day
Vegetables and fruits
consumption

> 5 days a week

< 4 days a week
Regular dental care:

Yes

No

2(2.6)

5(2.9)

6 (2.8)

1(3.3)

5(2.4)

2 (5.0)

6 (2.9)

1(2.5)

6 (2.7)

1(3.6)

6 (3.6)

1(1.2)

7(2.9)

7(2.9)

23 (29.9)

44 (25.7)

59 (27.1)

8 (26.7)

55 (26.4)

12 (30.0)

55 (26.6)

12 (30.0)

60 (27.3)

7 (25.0)

47 (28.3)

20 (24.9)

66 (27.3)

1(16.7)

6 (66.7)

61 (25.5)

52 (67.5)

122 (71.3)

153 (70.2)

21 (70.0)

148 (71.2)

28 (65.0)

146 (70.5)

27 (67.5)

154 (70.0)

20 (71.4)

113 (68.1)

61 (74.4)

169 (69.8)

5(83.3)

3(33.3)

171 (71.5)

0.792

0.984

0.566

0.901

0.943

0.419

0.752

0.023

59



60

Smoking: 0.740
No 7(3.0) 62 (26.7) 163 (70.3)

Yes 0 5(31.3) 11 (68.8)

Drinking alcohol: 0.127
No 7(3.0) 66 (28.3) 160 (68.7)

Yes 0 1(6.7) 14 (93.3)

Self-reported oral health: 0.648
Good / Fair 7(3.0) 61 (26.5) 162 (70.4)

Poor 0 6 (33.3) 12 (66.7)

Chewing ability: 0.010
Comfortable / Fair 6 (2.6) 63 (27.8) 158 (69.6)
Uncomfortable 1(4.5) 4(18.2) 16 (72.7)

Speaking ability: < 0.001
Comfortable / Fair 7(2.9) 66 (26.9) 172 (70.2)
Uncomfortable 0 1 (25.0) 2 (50.0)

Swallowing ability: 0.933
Comfortable / Fair 7(2.8) 67 (27.0) 173 (69.8)
Uncomfortable 0 0 1 (100)

Note:

? P-value from Pearson’s Chi-Squared Tests

Table 11 presents factors associated with the ‘natural teeth scores’ of the

Oral Health Assessment Tool (OHAT) of the study participants. Pearson’s Chi-Square

tests revealed that there were statistically significant association between ‘natural

teeth scores’ and age (p-value < 0.001), regular dental care (p-value

= 0.023),

chewing ability (p-value = 0.010) and speaking ability (p-value < 0.001). There was no

statistically significant association between ‘natural teeth scores’ and gender, marital
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status, employment, educational level, income per month, dental health insurance,
systemic diseases, toothbrushing frequency, toothbrushing duration, toothbrushing
before bedtime, types of toothbrush bristle, sweet consumption, vegetables and
fruits consumption, smoking habit, drinking alcohol habit, self-reported oral health,

swallowing ability.

Table 12 Factors associated with the ‘Dentures scores’ of the Oral Health

Assessment Tool (OHAT) of the study participants

Variables ‘Dentures scores’ P-value ?

Score 0 Score 1 Score 2

(Healthy) (Oral changes) (Unhealthy)

Age: years 0.737
60-67 5 (62.5) 2 (25.0) 1(12.5)
> 67 7(77.8) 1(11.1) 1(11.1)

Gender: 0.070
Fermale 8 (72.7) 3(27.3) 0
Male 4.(66.7) 0 2 (33.3)

Marital Status: 0.336
Married 8 (61.5) 3(23.1) 2(15.4)
Others 4 (100) 0 0

Employment: 0.417
Employed 1 (50.0) 1 (50.0) 0
Unemployed 11 (73.3) 2(13.3) 2(13.3)

Educational level: 0.046
> Primary education 3 (60.0) 0 2 (40.0)

< Primary education 9 (75.0) 3(25.0) 0



Income per month:
> 15,000 Thai BAHT
< 15,000 Thai BAHT
Dental health insurance:
Yes
No
Systemic diseases:
No
Yes
Toothbrushing frequency:
> twice daily
< twice daily
Toothbrushing duration:
> 2 minutes
< 2 minutes
Toothbrushing before
bedtime:
Yes
No
Types of toothbrush
bristle:
Soft / Medium
Hard
Sweet consumption
< Once a day

> Once a day

12 (75.0)

12 (70.6)

4 (57.1)

8 (80.0)

11 (78.6)

1(33.3)

10 (83.3)

2 (40.0)

2 (80.0)

4(57.1)

12 (75.0)

0

7(77.8)

5(62.5)

3(18.8)

3(17.6)

1(14.3)

2(20.0)

2(14.3)

1(33.3)

1(8.3)

2(40.0)

2 (20.0)

1(14.3)

3(18.8)

1(11.1)

2 (25.0)

1(100)

1(6.3)

2(11.8)

2 (28.6)

1(7.1)

1(33.3)

1(8.3)

1(20.0)

2 (28.6)

1(6.3)

1 (100)

1(11.1)

1(12.5)

0.019

N/A

0.198

0.264

0.187

0.198

0.019

0.737
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Vegetables and fruits N/A

consumption
> 5 days a week 12 (70.6) 3(17.6) 2(11.8)
< 4 days a week 12 (70.6) 3(17.6) 2(11.8)

Regular dental care: 0.801
Yes 1 (100) 0 0
No 11 (68.8) 3(18.8) 2(12.5)

Smoking: 0.187
No 11 (73.3) 3(20.0) 1(6.7)

Yes 1 (50.0) 0 1 (50.0)

Drinking alcohol: 0.801
No 11 (68.8) 3(18.8) 2 (12.5)

Yes 1 (100) 0 0

Self-reported oral health: 0.019
Good / Fair 12 (75.0) 3(18.8) 1(6.3)

Poor 0 0 1 (100)

Chewing ability: 0.417
Comfortable / Fair 11 (73.3) 2 (13.3) 2 (13.3)
Uncomfortable 1 (50.0) 1 (50.0) 0

Speaking ability: N/A
Comfortable / Fair 12 (70.6) 3(17.6) 2(11.8)
Uncomfortable 0 0 0

Swallowing ability: 0.801
Comfortable / Fair 11 (68.8) 3(18.8) 2 (12.5)
Uncomfortable 1 (100) 0 0

Note:

¢ P-value from Pearson’s Chi-Squared Tests
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Table 12 presents factors associated with the ‘dentures scores’ of the Oral
Health Assessment Tool (OHAT) of the study participants. Pearson’s Chi-Square tests
revealed that there were statistically significant association between ‘dentures
scores’ and educational level (p-value = 0.046), income per month (p-value = 0.019),
types of toothbrush bristle (p-value = 0.019) and self-reported oral health (p-value =
0.019). There was no statistically significant association between ‘dentures scores’
and age, gender, marital status, employment, dental health insurance, systemic
diseases, toothbrushing frequency, toothbrushing duration, toothbrushing before
bedtime, sweet consumption, vegetables and fruits consumption, regular dental care,
smoking habit, drinking alcohol habit, chewing ability, speaking ability, swallowing

ability.

Table 13 Factors associated with the ‘Oral cleanliness scores’ of the Oral Health

Assessment Tool (OHAT) of the study participants

Variables ‘Oral cleanliness scores’ P-value ?

Score 0 Score 1 Score 2

(Healthy) (Oral changes) (Unhealthy)

Age: years 0.090
60-67 8(5.8) 49 (35.3) 82 (59.0)
> 67 6 (5.5) 25 (22.7) 79 (71.8)

Gender: 0.847
Female 11 (5.7) 59 (30.6) 123 (63.7)
Male 3(5.4) 15 (26.8) 38 (67.9)

Marital Status: 0.299
Married 8 (4.4) 52 (28.7) 121 (66.9)

Others 6 (8.8) 22 (32.4) 40 (58.8)



Employment:
Employed
Unemployed

Educational level:
> Primary education
< Primary education

Income per month:
> 15,000 Thai BAHT

< 15,000 Thai BAHT

Dental health insurance:

Yes
No

Systemic diseases:
No

Yes

Toothbrushing frequency:

> twice daily

< twice daily
Toothbrushing duration:

> 2 minutes

< 2 minutes
Toothbrushing before
bedtime:

Yes

No

3(8.6)

11 (5.1)

2(7.1)

12 (5.5)

1(14.3)

13.(5.4)

12 (5.0)

2 (25.0)

6 (7.8)

8 (4.7)

12 (5.5)

2(6.5)

10 (4.8)

4(9.8)

12 (5.8)

2(4.9)

10 (28.6)

64 (29.9)

12 (42.9)

61 (27.7)

4.(57.1)

69 (28.7)

73 (30.3)

1(12.5)

18 (23.4)

56 (32.6)

63 (28.9)

11 (35.5)

56 (26.9)

18 (43.9)

57 (27.5)

17 (41.5)

22 (62.9)

139 (65.0)

14 (50.0)

147 (66.8)

2 (28.6)

158 (65.8)

156 (64.7)

5(62.5)

53 (68.8)

108 (62.8)

143 (65.6)

18 (58.1)

142 (68.3)

19 (46.3)

138 (66.7)

22 (53.7)

0.716

0.208

0.119

0.042

0.254

0.713

0.025

0.205
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Types of toothbrush
bristle:
Soft / Medium
Hard
Sweet consumption
< Once a day
> Once a day
Vegetables and fruits
consumption
> 5 days a week
< 4 days a week
Regular dental care:
Yes
No
Smoking:
No
Yes
Drinking alcohol:
No

Yes

Self-reported oral health:

Good / Fair
Poor

Chewing ability:
Comfortable / Fair

Uncomfortable

13(5.9)

1(3.6)

9(5.4)

5(6.0)

14 (5.8)

1(11.1)

13 (5.4)

13 (5.6)

1(6.3)

14 (6.0)

13.(5.7)

1(5.3)

12 (5.3)

2(9.1)

64 (29.0)

10 (35.7)

53 (31.9)

21 (25.3)

73 (30.0)

1(16.7)

3(33.3)

71 (29.6)

72(30.9)

2 (12.5)

68 (29.1)

6 (40.0)

66 (28.7)

8 (42.1)

67 (29.5)

7(31.8)

144 (65.2)

17 (60.7)

104 (62.7)

57 (68.7)

156 (64.2)

5(83.3)

5 (55.6)

156 (65.0)

148 (63.5)

13 (81.3)

152 (65.0)

9 (60.0)

151 (65.7)

10 (52.6)

148 (65.2)

13 (59.1)

0.707

0.559

0.598

0.719

0.294

0.468

0.466

0.716
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Speaking ability: 0.237
Comfortable / Fair 13 (5.3) 73 (29.8) 159 (64.9)
Uncomfortable 1 (25.0) 1 (25.0) 2 (50.0)

Swallowing ability: 0.760
Comfortable / Fair 14 (5.6) 74 (29.8) 160 (64.5)
Uncomfortable 0 0 1 (100)

Note:

? P-value from Pearson’s Chi-Squared Tests

Table 13 presents factors associated with the ‘oral cleanliness scores’ of the
Oral Health Assessment Tool (OHAT) of the study participants. Pearson’s Chi-Square
tests revealed that there were statistically significant association between ‘oral
cleanliness scores’ and dental health insurance (p-value = 0.042), and toothbrushing
duration (p-value = 0.025). There was no statistically significant association between
‘oral cleanliness scores’ and age, gender, marital status, employment, educational
level, income per month, systemic diseases, toothbrushing frequency, toothbrushing
before bedtime, types of toothbrush bristle, sweet consumption, vegetables and
fruits consumption, regular dental care, smoking habit, drinking alcohol habit, self-

reported oral health, chewing ability, speaking ability, swallowing ability.

Table 14 Factors associated with the ‘Dental pain scores’ of the Oral Health

Assessment Tool (OHAT) of the study participants

Variables ‘Dental pain scores’ P-value ®

Score 0 Score 1 Score 2

(Healthy) (Oral changes) (Unhealthy)

Age: years 0.008
60-67 116 (83.5) 14 (10.1) 9 (6.5)

> 67 75 (68.2) 27 (24.5) 8(7.3)



Gender:
Female
Male
Marital Status:
Married
Others
Employment:
Employed
Unemployed
Educational level:
> Primary education
< Primary education
Income per month:
> 15,000 Thai BAHT

< 15,000 Thai BAHT

Dental health insurance:

Yes
No

Systemic diseases:
No

Yes

Toothbrushing frequency:

> twice daily

< twice daily
Toothbrushing duration:

> 2 minutes

< 2 minutes

149 (77.2)

42 (75.0)

141 (77.9)

50 (73.5)

25 (71.4)

166 (77.6)

23 (82.1)

168 (76.4)

5(71.4)

185 (77.1)

185 (78.8)

6 (75.0)

61 (79.2)

130 (75.6)

167 (76.6)

24 (77.4)

161 (77.4)

30 (73.2)

34 (17.6)

7(12.5)

28 (15.5)

13 (19.1)

5(14.3)

36 (16.8)

3 (10.7)

37 (16.8)

2(28.6)

38 (15.8)

39 (16.2)

2 (25.0)

9 (11.7)

32 (18.6)

36 (16.5)

5(16.1)

34 (16.3)

7(17.1)

10(5.2)

7(12.5)

12 (6.6)

5(7.4)

5(14.3)

12 (5.6)

2(7.1)

15(6.8)

17(7.1)

17(7.1)

7(9.1)

10 (5.8)

15(6.9)

2 (6.5)

13 (6.3)

4(9.8)

0.127

0.756

0.167

0.710

0.547

0.627

0.290

0.994

0.702
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Toothbrushing before
bedtime:
Yes
No
Types of toothbrush
bristle:
Soft / Medium
Hard
Sweet consumption
< Once a day
> Once a day
Vegetables and fruits
consumption
> 5 days a week
< 4 days a week
Regular dental care:
Yes
No
Smoking:
No
Yes
Drinking alcohol:
No

Yes

Self-reported oral health:

Good / Fair

Poor

159 (76.8)

31 (75.6)

167 (75.6)

24 (85.7)

129 (77.7)

62 (74.7)

188 (77.4)

3 (50.0)

6 (66.7)

185 (77.1)

179 (76.8)

12 (75.0)

179 (76.5)

12 (80.0)

179 (77.8)

12 (63.2)

34 (16.4)

7(17.1)

39 (17.6)

2(7.1)

28 (16.9)

13 (15.7)

38 (15.6)

3 (50.0)

3 (33.3)

38 (15.8)

40 (17.2)

1(6.3)

39 (16.7)

2(13.3)

38 (16.5)

3(15.8)

14 (6.8)

3(7.3)

15(6.8)

2(7.1)

9 (5.4)

8 (9.6)

17 (7.0)

17(7.1)

14 (6.0)

3(18.8)

16 (6.8)

1(6.7)

13 (5.7)

4(21.1)

0.985

0.367

0.459

0.075

0.305

0.098

0.943

0.037
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Chewing ability: 0.023
Comfortable / Fair 179 (78.9) 33 (14.5) 15 (6.6)
Uncomfortable 12 (54.5) 8 (36.4) 2(9.1)

Speaking ability: 0.539
Comfortable / Fair 187 (76.3) 41 (16.7) 17 (6.9)
Uncomfortable 4 (100) 0 0

Swallowing ability: 0.078
Comfortable / Fair 191 40 17
Uncomfortable 0 1(100) 0

Note:

? P-value from Pearson’s Chi-Squared Tests

Table 14 presents factors associated with the ‘dental pain scores’ of the Oral
Health Assessment Tool (OHAT) of the study participants. Pearson’s Chi-Square tests
revealed that there were statistically significant association between ‘dental pain
scores’ and age (p-value = 0.008), self-reported oral health (p-value = 0.037) and
chewing ability (p-value = 0.023). There was no statistically significant association
between ‘dental pain scores’ and gender, marital status, employment, educational
level, income per month, dental health insurance, systemic diseases, toothbrushing
frequency, toothbrushing duration, toothbrushing before bedtime, types of
toothbrush bristle, sweet consumption, vegetables and fruits consumption, regular

dental care, smoking habit, drinking alcohol habit, speaking ability, swallowing ability.
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Table 15 Factors associated with the total OHAT scores of the study participants

Variables The total OHAT scores P-value ?

Score 0-3 Score 4-8 Score 9-16

(Healthy) (Oral changes) (Unhealthy)

Age: years < 0.001
60-67 14 (10.1) 115 (82.7) 10 (7.2)
> 67 5(4.5) 76 (69.1) 29 (26.4)
Gender: 0.092
Female 18 (9.3) 148 (76.7) 27 (14.0)
Male 1(1.8) 43 (76.8) 12 (21.4)
Marital Status: 0.233
Married 14 (7.7) 143 (79.0) 24 (13.3)
Others 5(7.4) 48 (70.6) 15 (22.1)
Employment: 0.186
Employed 0 29 (82.9) 6 (17.1)
Unemployed 19 (8.9) 162 (75.6) 33 (15.4)
Educational level: 0.058
> Primary education 5(17.9) 21 (75.0) 2(7.1)
< Primary education 14 (6.4) 170 (77.3) 36 (16.4)
Income per month: 0.452
> 15,000 Thai BAHT 1(14.3) 4 (57.1) 2 (28.6)
< 15,000 Thai BAHT 18 (7.5) 186 (77.5) 36 (15.0)
Dental health insurance: 0.667
Yes 19 (7.9) 184 (76.3) 38 (15.8)

No 0 7(87.5) 1(12.5)



Systemic diseases:
No

Yes

Toothbrushing frequency:

> twice daily

< twice daily

Toothbrushing duration:

> 2 minutes

< 2 minutes
Toothbrushing before
bedtime:

Yes

No
Types of toothbrush
bristle:

Soft / Medium

Hard
Sweet consumption

< Once a day

> Once a day
Vegetables and fruits
consumption

> 5 days a week

< 4 days a week
Regular dental care:

Yes

No

8 (10.4)

11 (6.4)

18 (8.3)

1(3.2)

15 (7.2)

4(9.8)

17(8.2)

2(4.9)

17 (7.7)

2(7.1)

15(9.0)

4 (4.8)

18 (7.4)

1(16.7)

3(33.3)

16 (5.7)

58 (75.3)

133 (77.3)

169 (77.5)

22 (71.0)

163 (78.4)

28 (68.3)

161 (77.8)

30 (73.2)

170 (76.9)

21 (75.0)

128 (77.1)

63 (75.9)

188 (77.4)

3 (50.0)

5 (55.6)

186 (77.5)

11 (14.3)

28 (16.3)

31(14.2)

8 (25.8)

30 (14.4)

9 (22.0)

29 (14.0)

9 (22.0)

34 (15.4)

5(17.9)

23 (13.9)

16 (19.3)

37 (15.2)

2(33.3)

1(11.1)

38 (15.8)

0.529

0.185

0.371

0.368

0.942

0.311

0.293

0.013
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Smoking: 0.208
No 18 (7.7) 181 (77.7) 34 (14.6)

Yes 1(6.3) 10 (62.5) 5(31.3)

Drinking alcohol: 0.477
No 19 (8.1) 178 (76.1) 37 (15.8)

Yes 0 13 (86.7) 2(13.3)

Self-reported oral health: 0.374
Good / Fair 19 (8.3) 176 (76.5) 35(15.2)

Poor 0 15 (78.9) 4(21.1)

Chewing ability: 0.088
Comfortable / Fair 18 (7.9) 177 (78.0) 32 (14.1)
Uncomfortable 1(4.5) 14 (63.6) 7(31.8)

Speaking ability: 0.764
Comfortable / Fair 19 (7.8) 188 (76.7) 38 (15.5)
Uncomfortable 0 3(75.0) 1 (25.0)

Swallowing ability: 0.067
Comfortable / Fair 19 (7.7) 191 (77.0) 38 (15.3)
Uncomfortable 0 0 1 (100.0)

Note:

? P-value from Pearson’s Chi-Squared Tests

Table 15 presents factors associated with the total OHAT scores of the study

participants. Pearson’s Chi-Square tests revealed that there were statistically

significant association between the total OHAT scores and age (p-value < 0.001) and

regular dental care (p-value = 0.013). There was no statistically significant association

between the total OHAT scores and gender, marital status, employment, educational

level, income per month, dental health insurance, systemic diseases, toothbrushing
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frequency, toothbrushing duration, toothbrushing before bedtime, types of
toothbrush bristle, sweet consumption, vegetables and fruits consumption, smoking
habit, drinking alcohol habit, self-reported oral health, chewing ability, speaking

ability, swallowing ability.

Table 16 Factors associated with oral health conditions of study participants (N

= 249)

Variables OHAT scores p-value °

0-8 scores 9-16 scores

(Healthy/Changes)  (Unhealthy)

Age: years < 0.001
60-67 129 (92)) 10 (7.2)
> 67 81 (73.) 29 (26.4)

Gender: 0.178
Fermale 166 (86.0) 27 (14.0)
Male 44 (78.6) 12 (21.4)

Marital Status: 0.089
Married 157 (86.7) 24 (13.3)
Others 53 (77.9) 15(22.1)

Employment: 0.795
Employed 29 (82.9) 6 (17.1)
Unemployed 181 (84.6) 33 (15.4)

Educational level: 0.202
> Primary education 26 (92.9) 2(7.1)

< Primary education 184 (83.6) 36 (16.4)



Income per month:
> 15,000 Thai BAHT ($475)
< 15,000 Thai BAHT
Dental health insurance:
Yes
No
Having systemic diseases:
No
Yes
Toothbrushing frequency:
> twice daily
< twice daily
Toothbrushing duration:
> 2 minutes

< 2 minutes

Toothbrushing before bedtime:

Yes
No
Types of toothbrush bristle:
Soft / Medium
Hard
Sweet consumption:
< Once a day

> Once a day

5(71.4)

204 (85.0)

203 (84.2)

7(87.5)

66 (85.7)

144 (83.7)

187 (85.8)

23 (74.2)

178 (85.6)

32 (78.0)

178 (86.0)

32 (78.0)

187 (84.6)

23(82.1)

143 (86.1)

67 (80.7)

2 (28.6)

36 (15.0)

38 (15.8)

1(12.5)

11 (14.3)

28 (16.3)

31(14.2)

8 (25.8)

30 (14.4)

9 (22.0)

29 (14.0)

9 (22.0)

34 (15.4)

5(17.9)

23 (13.9)

16 (19.3)

0.327

0.802

0.689

0.097

0.225

0.197

0.735

0.267
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Vegetables and fruits
consumption:
5-7 days a week
0-4 days a week
Regular dental care:
Yes
No
Smoking:
No
Yes
Drinking alcohol:
No
Yes
Self-reported oral health
Good / Fair
Poor
Chewing ability:
Comfortable / Fair
Uncomfortable
Speaking ability:
Comfortable / Fair
Uncomfortable
Swallowing ability:
Comfortable

Fair / Uncomfortable

206 (84.8)

4 (66.7)

8 (88.9)

202 (84.2)

199 (85.4)

11 (68.8)

197 (84.2)

13 (86.7)

195 (84.8)

15 (78.9)

195 (85.9)

15 (68.2)

207 (84.5)

3 (75.0)

210 (84.7)

0

37 (15.2)

2(33.3)

1(11.1)

38 (15.8)

34 (14.6)

5(31.3)

37 (15.8)

2 (13.3)

35(15.2)

4(21.1)

32 (14.1)

7(31.8)

38 (15.5)

1(25.0)

38 (15.3)

1 (100)

0.228

0.702

0.076

0.798

0.501

0.029

0.604

0.020

76

Note:

¢ P-value from Pearson’s Chi-Squared Tests
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Table 16 presents factors associated with oral health status of the study
participants. Pearson’s Chi-Square tests revealed that there were statistically
significant association between oral health status and age (p-value < 0.001), chewing
ability (p-value = 0.029) and swallowing ability (p-value = 0.020). There was no
statistically significant association between oral health status and gender, marital
status, employment, educational level, income per month, dental health insurance,
systemic diseases, toothbrushing frequency, toothbrushing duration, toothbrushing
before bedtime, types of toothbrush bristle, sweet consumption, vegetables and
fruits consumption, regular dental care, smoking habit, drinking alcohol habit, self-
reported oral health, speaking ability. The independent variables that indicated p-
value < 0.15 in the bivariate analyses were included in binary logistic regression

analyses.

Table 17 Simple bivariate and multivariate binary logistic regression analyses of
Oral Health Assessment of participants on unhealthy oral health status (N =

249)

Variables Unadjusted p-value® Adjusted p-value®
OR (95% CI) OR (95% ClI)
Age: years < 0.001 < 0.001
60-67 1 1
> 67 4.619 (2.137-9.981) 4.744 (2.174-
10.36)
Marital Status: 0.092
Married 1 N/A

Others 1.851 (0.905-3.790)
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Toothbrushing 0.103

frequency:
> twice daily 1 N/A
< twice daily 2.098 (0.862-5.108)

Smoking: 0.086
No 1 N/A
Yes 2.660 (0.870-8.137)

Chewing ability: 0.035 0.033
Comfortable / Fair 1 1
Uncomfortable 2.844 (1.076-7.516) 3.092 (1.098-8.705)

Note:

? p-value from simple bivariate binary logistic regression
® pb-value from multivariate binary logistic regression
Abbreviations:

OR, Odd Ratio; Cl, Confident Interval

Table 17 presents results of simple bivariate and multivariate logistic
regression analyses. The simple bivariate analyses showed p-value < 0.15 between
unhealthy oral health status and age (p-value < 0.001), marital status (p-value
=0.092), toothbrushing frequency (p-value = 0.103), smoking habit (p-value =0.086),
and chewing ability (p-value = 0.035), these variables with p-value < 0.05 were then

included in multivariate logistic regression analysis.

For multivariate analysis, we found statistically significant associations that
indicated participants who had older age (Odd Ratio [OR]) = 4.744, p-value < 0.001)
and uncomfortable chewing (OR = 3.092, p-value = 0.033) were more likely to had

unhealthy oral status.
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CHAPTER 5

DISCUSSION AND CONCLUSION

5.1 Discussion on variables associated with the Oral Health Assessment Tool

(OHAT) scores of the study participants

Factors associated with the lips scores of the Oral Health Assessment Tool
(OHAT) of the study participants. Pearson’s Chi-Square tests revealed that there was
no significant difference between tongue score and all variables. However, there
were statistically significant associations among the following variables: ‘lips scores’
and age (p-value = 0.017) and sweet consumption (p-value = 0.023); ‘eums and
tissues scores’ and age (p-value < 0.001) and gender (p-value = 0.001); ‘saliva scores’
and income per month (p-value = 0.025), sweet consumption (p-value = 0.018) and
smoking habit (p-value = 0.047); ‘natural teeth scores’ and age (p-value < 0.001),
regular dental care (p-value = 0.023), chewing ability (p-value = 0.010) and speaking
ability (p-value < 0.001); ‘dentures scores’” and educational level (p-value = 0.046),
income per month (p-value = 0.019), types of toothbrush bristle (p-value = 0.019)
and self-reported oral health (p-value = 0.019); ‘oral cleanliness scores’ and dental
health insurance (p-value = 0.042), and toothbrushing duration (p-value = 0.025);
‘dental pain scores’ and age (p-value = 0.008), self-reported oral health (p-value =

0.037) and chewing ability (p-value = 0.023).

For multivariate analysis, we found statistically significant associations that
indicated that participants who older were 4.744 times more likely to have unhealthy
oral status (p-value < 0.001). Additionally, participants who reported discomfort
chewing were 3.092 times more likely to have an unhealthy oral status (p-value =

0.033).
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The finding indicated that the age variable is one of the most potential
factors that associated with unhealthy oral health of the study participants. This
study observed that age was associated with ‘lips scores’ (p-value = 0.017), ‘gums
and tissues scores’ (p-value < 0.001), ‘natural teeth scores’ (p-value < 0.001), and
‘dental pain scores’ (p-value = 0.008). These findings are consistent with the previous

studies that mentioned older people had poorer oral health [37, 38].

Furthermore, the finding indicated that participants who reported feeling
uncomfortable chewing were more likely to have poor oral health. There was an
association between chewing ability and with ‘natural teeth scores’ (p-value = 0.010)
and ‘dental pain scores’ (p-value = 0.023. These findings are consistent with the
previous studies that mentioned that chewing ability was associated with poor oral

health [39, 40].

5.2 Limitation of the study

This study was limited to healthy older people living in Phon Thong district,
Roi Et province, Thailand. Therefore, the finding could not be representative of the
whole Thai elderly population and generalization should be considered.
Furthermore, this study excluded those who were disabled or have severe chronic
diseases: hypertension (blood pressure > 160/100 mmHg); liver disease (bleeding
problems); kidney disease (bleeding tendency); blood diseases: hemophilia and
congenital bleeding disorders. These people should be included in future research

for further investigation.
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CONCLUSION

Among the elderly in Phon Thong district, Roi Et province, Thailand. There
were associations between oral health status with older age and chewing ability. This
study explained that those older participants with uncomfortable chewing ability
were more likely to have unhealthy oral health. Especially, regarding health of lips,
gums and tissues, natural teeth and dental pain. Therefore, it is necessary to develop
dental health promotion education programs to improve the quality of routine oral
self-care, which can help the elderly maintain adequate remaining teeth for

comfortable oral functions and achieve good oral health.

Public health significance

Younger participants who reported chewing discomfort were more likely to self-
report poor oral health. In rural areas, nonprofessional health providers can use a
single-item self-reported questionnaire as a simple tool for evaluating oral health
status in older adults. Moreover, dental health education programs are needed to
help older individuals improve their oral self-care, access dental services, and
achieve appropriate oral function. Such programs are essential for promoting good

oral health in this population, particularly among “younger” elders.
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APPENDIX A: Modified Barthel Activities of Daily Living (Thai)

fyliursisalofiuea (Barthel ADL index)
NIUBUNIY NIINTNMTIINAVIWAUMAIRTBYWUAzINTIAMNA THUsgndnninueimsususivanuamisoly
miUsznaunvdasuszdiu avliundisalafuaa (Barthel ADL index)
1. Feeding (GuussmuamisdiawioudsulilviGeusessdomin)
Oo.  Liaunsadnewmsitnly dessiauteuli
01 snenvmeidiwinedicmae wu selitesinesai i eindudnlidrmnia

O2. dnhownsuastiesnesladuund

2. Grooming (@191 wWiny wusaiu Tnuvuia Tusseviian 24 - 28 Falusiikiumn)
Oo. demsautievie

v
-

01 viwedd savisivildiesdinasougunsail ity

3. Transfer (@i niiuey wisvndsslugums)
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4. Toilet use (oni®)
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5. Mobility (Maadaufimeluavioviu)
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6. Dressing (M3anilddern)
Oo. destiruanldly rednewnulilévisliios
01 vwinedduszannuiosar 50 fvdesesiautie
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Thai Version of The Oral Health Assessment Tool (OHAT)

APPENDIX B
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APPENDIX E: Consent form for study participants
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Approval is granted subject to the following conditions: (see back of the approval)
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