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ABSTRACT

Objective: To assess the oral health knowledge, attitude, behaviour, and its association with
sociodemographic and habitual factors among South Indian Population. Material and Methods: A total of
288 adults living in a residential community situated in Chennai were selected by systematic random
sampling method participated in this cross-sectional study. Data collection was carried out using a validated
questionnaire. Results: About 97.9% of the participants in our study had good knowledge, 83.3% had a
positive attitude and 48.2% had adequate oral health behaviour. Sociodemographic and habitual factors like
diet (p=0.006), education (p=0.009), and employment (p=0.003) were significantly associated with
knowledge. On the other hand, diet (p=0.012) was the only factor significantly associated with attitude.
Ownership of house (p= 0.030) was significantly associated with behaviour and no factor was associated
with all three KAB profiles. Absence of correlation were identified between Knowledge-Attitude (r=0.11,
p=0.23), Knowledge-Behaviour (r=-0.087, p= 0.68) and Attitude-Behaviour (r =0.01, p=0.94). Conclusion:
It has been found a massive number of participants possessed a high knowledge level towards oral health.
On the other hand, less than half of the participants had a positive attitude and adequate behaviour towards
oral health. No positive linear correlation was seen among knowledge, attitude, and behaviour towards oral
health.
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Introduction

Oral health-related conditions among Indian population have been a big issue in every Indian state for
the past 10 years. Even basic oral health education has become unachievable to major Indian population [17.
From the global population, 17.81% comprises Indian individuals, where one out of six people of the global
population live in India. It has been evident that people of India have a significant disparity in oral health care,
95% of Indians have dental-related conditions [27. India is a fast-developing vast nation, where people of India
give slightest importance towards oral health with increased oral conditions presence [17]. Various external
factors like sociodemographic factors like age, gender, ethnicity, marital status and religion play a major role in
oral hygiene and oral conditions among Indian adults. In addition, it has been stated that socioeconomic status
of an individual also end up in poor oral hygiene. An individual’s income and education determine the level of
importance a person gives towards oral hygiene. Habitual factors like smoking and alcohol consumptions play
a significant role in an individual’s oral hygiene; though these relationships between various modifiable factors
of south Indian adults on oral health have been studied earlier, there is a need for assessment in a vast manner

Adequate oral hygiene of an individual helps enhance the self-esteem of an individual, leading to a
better quality of life [47. Individuals’ oral health concern depends on an individual’s awareness and strongly
influence the effect on oral health status [57] and it has been reported that majority (75.6 %) of Indian adults
possess good oral health knowledge level, less than half (44.78 %) had a positive attitude towards oral health
and nearly half (47.56%) of the participants had adequate behaviour towards oral health [67.

Oral health information is still very much restricted among Indian people [7]. However, it is well
known that major oral health-related conditions can be restrained with suitable awareness [87. Therefore,
dental professionals can act as oral health educators and play an ideal role in educating every individual about
oral health that might influence individual and community levels. Nevertheless, prior to educating the
individuals, it is good to know the individual’s oral health knowledge level, attitude, and behaviour [97.

For a developing nation like India, the rate of general language literacy is relatively low and
awareness towards oral health is much lower [107]. Health education based oral health promotion strategy will
be an ideal choice for India instead of endorsing conventional oral health promotion methods, which are
unsuccessful to attain alteration that is being followed among developed nations [117.

Substandard maintenance of oral hygiene of an individual is mainly because of poor knowledge or
carelessness. Individuals who have gained relevant instructions on oral hygiene, consistently following it
manifest positive signs [127]. Individuals who have recognized the knowledge of their personal control over
oral health have a high possibility of taking up self-care behaviour. Attitude towards oral health of an
individual impacts oral self-care habits and affects the ability of an individual's care towards teeth [187. As
dentists play a vital role in educating community on oral hygiene, it is essential to know the oral health
knowledge, attitude, and behaviour at the community level. Our study aimed to assess the oral health
knowledge, attitude, behaviour, and its association with sociodemographic and habitual factors of South Indian

Population.

Material and Methods
Study Design

This cross-sectional study was carried out among adults from South India who live in Chennai.
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Sample Size and Sampling Design

A total of 288 adults took part in our study and were selected by systematic random sampling method.
The interval of samples was obtained by dividing the total size of the population by the desired sample size
needed for the study. Based on a recommendation by Selvaraj et al., sample size was estimated in our study
[147. The participants resided in a residential community in Chennai, and those who fulfilled the inclusion
criteria were considered. Individuals above the age of 18, individuals who can read and write English, and
volunteered themselves to be a part of our research were included. Study samples were picked in a fixed
manner. To add upon, individuals who were physically, mentally, or legally incapacitated, so that informed

consent to treat cannot be obtained were not included in our study.

Data Collection Procedures

Data collection was carried out in February 2021. As the world is going through a pandemic situation
due to COVID-19, dentists have a high potential to get COVID-19 [15] as oral cavity acts as a pool for
various respiratory pathogens [167]. Data collection was done by utilizing proper protective equipment like a
face mask, face shield, and SOP guidelines given by the health department of Tamil Nadu government was
followed in a rightful manner. Then, the individuals were asked to answer the validated questionnaire [147]. It

took nearly 10 minutes to complete the questionnaire.

Content of the Questionnaire

A new questionnaire was developed in our study to satisfy the quality, attain the objective of our
study, and make the study eftective. Firstly, exploratory factor analysis was carried out in our previous study
to validate our questionnaire. Furthermore, confirmatory factor analysis of our oral health KAB questionnaire
had ideal goodness-of-fit values and had good convergent and discriminant validity. The results of our
confirmatory factor analysis had statistically significant values [14].

The validated questionnaire comprised of 26 items to assess knowledge (Aetiology, clinical
manifestation, treatment, symptoms, preventive measures on oral health), attitude (Individuals’ attitudes
towards oral health based on health belief model), and behaviour (Various actions towards oral hygiene that
might have a good or ill effect on oral health) towards oral health among south Indian adults, contents of the

questionnaire can be found in Table 1.

Table 1. Oral health KAB Questionnaire.
Knowledge (11 Questions) Attitude (8 Questions) Behaviour (7 Questions)
1. There are two sets of teeth during 1. Brushing teeth twice a day improves oral hygiene 1. I give importance to my teeth as

lifetime much as any part of my body
2. Tooth infection causes gum bleeding 2. Keeping your teeth clean and healthy is beneficial 2. I have sensitive teeth

to your health
3. Replacement of missing tooth 3. Improper brushing leads to gum disease 3. I brush my tooth twice daily
improves oral hygiene
4. The dental caries of deciduous teeth 4. Sweet’s retention leads to tooth decay 4. I use teeth to open cap of bottled
need not be treated drink
5. Bacteria is one of the reasons to cause 5. Brushing with fluoridated toothpaste prevent 5. I experience toothache while
gingival problems tooth decay chewing food
6. Fizzy soft drinks affect the teeth 6. Dentists care only about treatment & not 6. I have bleeding gums during
adversely prevention brushing
7. Loss of teeth can interfere with speech 7. Gum bleeding denotes gum infection 7. I do routine dental check-up

8. Irregularly placed teeth can be moved 8. Scaling is harmful for gums
into correct position by dental treatment

9. Decayed teeth can affect the

appearance of a person
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10. Tobacco chewing, or smoking can
cause oral cancer

11. White patches on teeth are called
dental plaque

Knowledge Towards Oral Health

The knowledge part of the questionnaire comprises 11 questions that were based on fundamental
knowledge towards oral health practices and the aim of oral health maintenance. The questions were multiple-
choice and participants were informed to choose the response which they felt was correct. The responses

regarding knowledge were given a score of 1 for the right answer and 0 (zero) for the wrong answer.

Attitude Towards Oral Health

The questionnaire's attitude part comprises eight questions based on the attitude towards oral health
maintenance. First, five-response categories were assigned to the statements associated with the attitude:
strongly agree, agree, no opinion, disagree, and strongly disagree. The categories strongly agree and agree
were combined to yield the measure of agreement. In contrast, the categories no opinion, disagree, and
strongly disagree were combined to yield the measure of disagreement. Then, considering positive attitude
(score 1) and negative attitude (score 0) for each statement, a sum score of attitudes was calculated for each

participant.

Behaviour Towards Oral Health

The questionnaire's behaviour part comprises seven questions based on the fundamental behaviour or
actions that the adults take to maintain their oral health. First, five-response categories were assigned to the
statements associated with the behaviour: never, seldom, occasionally, very often, and always. The categories
seldom, occasionally, very often, and always were combined to yield the measure of agreement, whereas the
category never was considered the measure of disagreement. Then, considering adequate behaviour (score 1)
and inadequate behaviour (score 0) for each statement, a sum score of behaviour was calculated for each

participant.

Statistical Analysis

Descriptive analysis was carried out to calculate the frequency and percentages of the variables to
assess the sociodemographic and habits profile. As our data did not meet the assumptions, Mann-Whitney U
test and Kruskal Wallis test were carried out to investigate the association of sociodemographic and habitual
factors with oral health knowledge, attitude, and behaviour profile. Spearman’s rank correlation analysis was
carried out to identify the correlation coefficient between knowledge, attitude, and behaviour towards oral

health. The p-value of <0.05 was taken statistically significant.

Ethical Clearance

Ethics approvals for our study were received from the University Sultan Zainal Abidin Human
Research Ethics Committee (Protocol No: UniSZA/UHREC/2020/197) and RIPON independent ethics
committee from India (Protocol No: RIPON/NOV30/2020/800). Informed consent was obtained prior to
collecting the data from the participants of the study. A brief explanation was given to the participants about

the purpose of our study, procedures and confidentiality of the data collected.
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Results
A total of 288 participants were included in this study, of which 147 (51%) were male. The majority of
the participants belong to 85-44. years 84 (29.1%) and 66.7% were married. In addition, 237 (82.2%)

participants belong to Hindu religion (Table 2).

Table 2. Sociodemographic and habits profile of the adult population.

Variables N %

Gender

Male 147 51.0

Female 141 49.0
Age (in Years)

18-24 68 23.6

25-84 65 22.6

35-44 84 29.1

> 45 71 24.7
Marital Status

Married 192 66.7

Single 96 83.3
Religion

Hindu 237 82.2

Muslim 15 5.2

Christian 30 10.6

Others 6 2.0
Ethnicity

Tamil 264 91.6

Others 24 8.4
Diet

Vegetarian 32 11.1

Non-Vegetarian 52 18.2

Mixed 204 70.7
Smoking

Yes 40 18.9

No 248 86.1
Alcohol consumption

Yes 35 12.2

No 253 87.8
Education

Illiterate 7 2.6

Primary 12 4.7

High school 93 31.6

University 176 61.1
Employment status

Employed 186 64.6

Unemployed 23 8.0

Student 46 16.0

Homemaker 33 11.4

Income

Below 10K 98 34.1

10KR - 20KR 50 17.3

20KR - 30K? 72 25.0

Above 30KR 68 23.6
House Ownership

Owned 178 61.8

Rented 110 38.2
Own Vehicle

Yes 180 62.5

No 108 37.5
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The distribution of knowledge of participation listed in Table 8 indicates the majority of the
participants had fair knowledge about oral health. Among the participants, a positive attitude towards oral
health and hygiene was comparatively less. Only 18.4% thought keeping teeth clean and healthy is beneficial to
overall health and 92% felt that scaling is harmful for gums. Majority of participants (83%) had an attitude that
dentists only care for treatment and not prevention. Most participants (68% vs. 32%) knew sweet retention
results in tooth decay. Almost half of the study population had answered correctly to the behaviour
questionnaire. Only 31.9% had experienced bleeding gums during brushing. Maximum participants (69.1%) did
routine dental check-ups. Most participants brushed teeth twice a day (65.9%) and gave importance to teeth as
much as any part of the body (69.4%). Fifty-six percent did not have sensitive teeth (Table 3).

Table 3. Distribution of oral health knowledge, attitude and behaviour scores of the adult population.

Variables Correct Response Incorrect Response /
I do not know
N (%) N (%)
Knowledge
1. There are two sets of teeth during lifetime 252 (87.5) 36 (12.5)
2. Tooth infection causes gum bleeding. 237 (82.3) 51(17.7)
3. Replacement of missing tooth improves oral hygiene. 231 (80.2) 57 (19.8)
4. Dental caries of deciduous teeth need not be treated 204 (70.8) 84:(29.2)
5. Bacteria is one of the reasons to cause gingival problems. 201 (69.8) 87 (80.2)
6. Fizzy soft drinks affect the teeth adversely 217 (75.4) 71 (24.6)
7. Loss of teeth can interfere with speech 229 (80.0) 59 (20.0)
8. Irregularly placed teeth can be moved into correct position 230 (80.1) 58 (19.9)
9. Decayed teeth can affect appearance 231(80.2) 57 (19.8)
10. Tobacco chewing or smoking cause oral cancer 253 (87.8) 35 (12.2)
11. White patch are called dental plaque 243 (84.3) 45 (15.7)
Attitude Positive Negative
1. Keeping your teeth clean and healthy is beneficial to your health 53 (18.4) 235 (81.6)
2. Scaling is harmful for gums 23 (8.0) 265 (92.0)
3. Dentist care only about treatment and not prevention 49 (17.0) 239 (83.0)
4. Sweet retention leads to tooth decay 196 (68.0) 92 (82.0)
5. Brushing with fluoridated toothpaste prevent tooth decay 217 (75.3) 71 (24.7)
6. Brushing teeth twice a day improves oral hygiene 199 (69.1) 89 (30.9)
7. Gum bleeding denotes gum infection 196 (68.1) 92 (31.9)
8. Improper brushing leads to gum disease 208 (72.2) 80 (27.8)
Behaviour Adequate Inadequate
1. I have bleeding gums during brushing 92 (31.9) 196 (68.1)
2. I do routine dental check-up 199 (69.1) 89 (30.9)
3.1 give importance to my teeth as much as any part of my body 200 (69.4) 88 (30.6)
4. I brush my tooth twice daily 190 (65.9) 98 (84.1)
5. 1 use teeth to open cap of bottled drink 122 (42.4) 166 (57.6)
6. I have sensitive teeth 126 (43.7) 162 (56.3)
7. I experience toothache while chewing food 141 (48.9) 147 (51.1)

According to Table 4, only 2.1% had poor knowledge and 97.9% had good oral hygiene knowledge.
Overall, 66.7% had a negative attitude, 33.3% had a positive attitude and 48.2% had adequate behaviour
towards oral health (Table 4.

The association of sociodemographic and habitual factors with knowledge, attitude and behaviour
(KAB) is presented in Table 5. Knowledge concerning education, diet, and employment was statistically
significant (p<0.05). In addition, behaviour concerning diet and ownership of house for attitude was seen

statistically significant.
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Table 4. Distribution of overall oral health knowledge, attitude,
behaviour scores of adult population.

Variables N (%)

Knowledge

Good 282 (97.9)

Poor 8(2.1)
Attitude

Positive 96 (33.3)

Negative 192 (66.7)
Behaviour

Adequate 139 (48.2)

Inadequate 149 (51.8)

Table 5. Association of sociodemographic and habitual factors with oral health knowledge, attitude,
and behaviour of adult population.

Variables Categories N Knowledge p-value Attitude p-value Behaviour p-value
Median (IQR) Median (IQR) Median (IQR)
Gender* Male 167 9 (7.5,10) 0.96 4.(8,5) 0.59 4.(8,5) 0.69
Female 121 9 (8,10) 4.(8,5) 4.(8,5)
Age Group**  18-24 Years 68 9 (8,10) 0.27 4(8,5) 0.76 3.5 (8,5) 0.85
25-34 Years 65 9 (7,10) 4.(8,5) 4.(8,5)
85-44 Years 84 8.5 (7,10) 4.(8,5) 4.(8,5)
> 45 Years 71 9 (7.5,10) 4.(8,5) 4.(8,5)
Smoking*  No 248 9 (7.7,10) 0.16 4.(3,5) 0.42 3 (3,4) 0.29
Yes 40 9 (8,10) 4.(8,5) 4.(8,5)
Alcohol* No 248 9 (8,10) 0.92 4.(3,5) 0.40 4.(8,5) 0.56
Yes 40 9 (8,10) 4.(8,5) 4(8,4)
Marital Status* Yes 192 9 (7,10) 0.28 4.(3,5) 0.65 4.(8,5) 0.17
No 96 9 (8,10) 4.(8,5) 3(3,5)
Religion**  Hindu 237 9 (8,10) 0.49 4.(3,5) 0.81 4.(8,5) 0.99
Muslim 15 8 (6.5,9.5) 4.(8,5) 3 (3,5)
Christian 30 9 (8,9) 4(2.2,5) 4.(8,5)
Others 6 9 (7.5,9.7) 5 (5,5) 1(3.2,4)
Ethnicity* ~ Tamil 264 9 (8,10) 0.19 4.(3,5) 0.95 4.(8,5) 1.00
Others 24 9 (6.7,9) 4(3,5) 4(3,4.2)
Diet** Vegetarian 37 8 (6,9) 0.006% 4(8,5) 0.012# 4(8,5) 0.38
Non-vegetarian 47 9 (7,10) 3(2,5) 3(8,4.5)
Mixed 204 9 (8,10) 4.(3,5) 4.(8,5)
Education**  Tlliterate 7 8(8,9) 0.009% 5(2.5,5) 0.52 4(2.5,4) 0.59
Primary 12 8(5.7,8.2) 4(3,4) 3(2,4)
High school 93 9 (8,10) 4(3,5) 4(8,5)
University 176 9 (7,10) 4(8,5) 4(8,5)
Employment** Employed 186 9 (7,10) 0.003%# 4(3,5) 0.71 4(3,5) 0.81
Unemployed 23 9(7,9.5) 4 (4,5) 4(8,5)
Student 46 9.5 (9,10) 4.(8,5) 3 (3,4)
Homemaker 33 8(7,9) 4(2,5) 4(8,5)
Income** Below 10K2 98 9 (8,10) 0.65 4.(8,5) 0.65 4.(8,5) 0.10
10K2 - 20K 50 9 (8,10) 4(8,5) 3 (2,4)
20K2 - 30K 72 9(7,9.2) 4(3,5) 4(8,5)
Above 30K3 68 9 (7,10) 4.(3,5) 4.(8,5)
House* Owned 178 9 (7,10) 0.43 4.(8,5) 0.77 4.(8,5) 0.03#
Rented 109 9 (8,10) 4.(3,5) 4.(8,5)
Vehicle* Yes 182 9 (8,10) 0.85 4.(8,5) 0.13 4.(8,5) 0.98
No 106 9 (7,10) 4.(3,5) 4.(8,5)

*Kruskal Wallis Test; #*Mann Whitney Test; IQR: Interquartile Range; #Statistically Significant.

There was a poor/ weak correlation between KAB scores, and the correlation was not statistically

significant (Table 6).
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Table 6. Correlation between oral health knowledge, attitude, and behaviour
scores of adult population.

Variables Correlation Coefficient p-value
Knowledge-Attitude 0.11 0.23
Knowledge-Behaviour -0.037 0.68
Behaviour-Attitude 0.01 0.94

Discussion

Among 288 patients, the majority of the participants exhibited fairly higher knowledge on oral health
and general facts. A total of 98% of participants belonged to the high knowledge group. Wahengbam et al.
[177] reported that 90% of study population in Manipur had high knowledge, whereas, in a study of 858 school
children in Mangalore, India, reported only 46% belonging to the high knowledge group [187]. Though the
present study population exhibited a high knowledge of oral health, it did not correspond to the positive
attitude and adequate oral health and hygiene behaviour. Among 288 participants, only 83% had a positive
attitude and 48% proper behaviour, which proves that the mindfulness of oral health does not necessarily
influence positive attitude and adequate behaviour among people. Among 288 participants, maximum
participants brushed teeth twice a day (65.9%) and gave importance to teeth as much as any part of the body
(69.4%) and 69.1% of participants had regular oral checkups. This explains the lesser oral problems in the
study population. Only 81.9% of participants had experienced bleeding gums during brushing.

In the study, only 18% considered keeping teeth clean and healthy as beneficial to overall health. But
in different studies, 81% of Manipur study population, 76% of Nepal children, and 93% of Iranian children had
believed that keeping teeth clean and healthy is beneficial to overall health [17,19,207.

Regarding sociodemographic and habitual variables, age, gender, and lifestyle (smoking, consuming
alcohol, religion, and ethnicity) did not affect the participants' knowledge, attitude, and behaviour. On the other
hand, earlier studies had reported females showed better oral care practice than males; however, the knowledge
and attitude were not affected by gender significantly [17,21,227. Diet of the participants did significantly
affect the knowledge and behaviour score with greater scores for participants with mixed diets and lesser
scores for a vegetarian diet.

Nevertheless, it did not affect the behaviour of the participants significantly. Education and
employment of the participants had shown a significant effect on the knowledge score of participants.
Participants with high school and university levels of education had higher knowledge scores than participants
who were illiterates. This specifies the importance and role of education in oral health. Similar findings were
reported in several other studies [17,23-257.

It was also seen that student and employed participants had statistically significantly higher
knowledge scores than homemakers and unemployed participants. Homemakers had comparatively lower
knowledge scores. The correlation revealed non-significant weak correlations between knowledge-attitude
(r=0.11, p<0.21) knowledge-behaviour (r=-0.087, p<0.68) and attitude-behaviour (r =0.01 p<0.91). The
correlation assessment indicates that the mere knowledge of oral health does not necessarily influence people's
positive attitudes and adequate behaviour.

Our current study has some limitations. As our study is cross-sectional, it is difficult to identify the
causal direction of oral health knowledge, attitude, and behaviour towards oral health. In addition, contextual
variables were not taken into account as study participants changed of address. To add upon, individuals who
were physically, mentally, or legally incapacitated, so that informed consent to treat cannot be obtained were

not included in our study. Exploring the level of oral health knowledge, attitude, and behaviour at the proper
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time frame would help achieve an ideal improvement of oral hygiene among the population by establishing a

better oral health care promotion and policy based on the study outcome.

Conclusion

Although individuals with a good level of knowledge towards oral health had inadequate attitude and
behaviour towards oral health, which is basically due to least importance they give towards their oral health.
Our findings shed light on the imbalance of oral health attitude and behaviour, regardless of better oral health
knowledge. Furthermore, we insist the concerned authorities develop ideal oral health promotion and services
that would help provide a better insight into the importance of oral health among individuals to maintain
better oral hygiene. Our study findings might fill the vacuum and help to give a proper idea to formulate
evidence-based oral health reinforcement programs to minimize the disparity between knowledge, attitude, and

behaviour towards oral health.
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