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Abstract:- The oral cavity is the pathway to the rest of the body, so any problems in the oral cavity can profoundly affect appetite and
ultimately dietary intake. The aim of the study was to assess the Knowledge, attitude and practice of dietary habits on oral health
among the rural and urban study subjects. A cross sectional study was conducted among 200 study subjects (100 urban and 100
rural). The data was collected by administrating a self- structured questionnaire to the respondents. Statistically significance
difference at 5% level was observed between the urban and rural study subjects (82.9% and 72.6%) regarding the overall mean
knowledge on acidic foods related to oral health. The overall mean attitude towards micronutrient consumption between the urban
(90.4%) and rural (80.9%) study subjects was found to have statistical significance (p<0.05). Higher adequacy was seen in rural study
subjects in consumption of Vitamin-D (80.4%) and phosphorus (56.2%) as compared to that of urban study subjects vitamin-D
(58.9%) and phosphorus (55.6%0) consumption respectively. A higher number of rural respondents (75%) had better oral health
status as compared to the urban (65%) study subjects. The study indicated that the rural study subjects had a lack of sufficient
knowledge, attitude of oral health and dietary habits as compared to the urban study subjects.
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I. INTRODUCTION
According to WHO 2012, Oral health is defined as “being free of chronic mouth and facial pain, oral and throat cancer, oral
sores, birth defects such as cleft lip and palate, periodontal (gum) disease, tooth decay and tooth loss, and other diseases and
disorders that affect the mouth and oral cavity.” The most common and prevalent chronic disease worldwide is dental caries.
The management of dental caries can be done by preventing the risk factor’s and treatment according to the patient’s profile.
The diet high in sugar products, absence of balanced diet also leads to demineralization of teeth. Nutrition being a significant
component of oral health, clearly explains the synergism between nutrition and oral health. The oral cavity is the pathway to the
rest of the body, so any problems in the oral cavity can profoundly affect appetite and ultimately diet. Diet influences the health
of the oral cavity, conditioning the onset of caries, the development of the enamel, the onset of dental erosion, the state of
periodontal health, and of the oral mucous in general [15]. Many Studies have shown that there are greater risk of health
conditions like type 2 diabetes, heart diseases, and obesity due to lower, or acidic, pH levels. Whereas studies have also shown
that the improvement in memory and cognition, reduced pain, healthy oral health and lower risk of hypertension, and stroke is
due to higher, or alkaline, pH levels. Health of teeth’s and gums are directly affected due to the pH level in the mouth.
The diet plays an important role in the oral health. The growth, development, maintenance and repair of healthy oral teeth
depend upon the proper availability of proper nutrients. The vitamins, which are relevant to oral health, are folate, Vitamin B
complex, Vitamin A, C, and D. Both the soluble and insoluble vitamins are important for oral health, maturation of teeth and
oral tissues. Vitamin A is important for the development of teeth, especially in the formation of enamel and dentin.
Overall objective was to study the impact of dietary habits on oral health in urban and rural adults and to know their KAP
regarding food habits leading to poor oral health.

I.LMETHODOLOGY
Dental caries is the most common chronic disease globally and have a significant impact on an individual’s social life. The
development of caries and periodontal related problems are influenced by various factors such as oral hygiene, nutrition, dietary
habits and substance abuse. Chronic diseases like periodontitis lead to tooth loss, which in turn impacts the individual
physically, emotionally and financially. Hence, the overall aim of the study was to assess the knowledge, attitude and practice of
dietary habits and its imp act on dental health.
The present study was a cross sectional study for which the subjects were chosen on the basis of purposive random sampling. A
total of 200 subjects were selected of which 100 were from the rural population and 100 from the urban population. Subjects
were selected from different parts of Bangalore and Devanhalli village. Inclusion criteria includes adults between the age limit
of 21-65 years and both males and females who were willing to participate in the study.
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A pre-designed questionnaire was used to collect data on the knowledge, attitude and practice on oral health and nutritional
status in the adult population. It was also used to collect data on the food consumption pattern of the subjects to study the
micronutrient intake. The questionnaire comprised of 4 components:
General Information consisted of their name, age, gender, and educational qualification, place of residence, occupation and
socio-economic status. Food Habits section was designed to seek information on their knowledge and attitude towards acidic
and alkaline foods, questions aimed at understanding their knowledge of micronutrients and their sources.The 24-h dietary
recall is an open-ended method intended to report detailed information about all foods and beverages consumed by a
respondent, in the preceding 24 h or over the previous day [1]. This section aimed at gathering information about the
respondent’s dietary consumption in the past 24 hours.Food frequency questionnaire included frequency of consumption of all
the five food groups i.e. Cereals, Pulses, Fruits and Vegetables, Milk and Meat Products and Fats and Oils was captured. In
addition to these, the frequency of consumption of processed foods, sweets and bakery products were also included. The oral
health assessment tool is the first step in helping to maintain a resident’s oral health. The tool was designed by [3]. It consists of
a visual inspection using 8 categories of oral health: Lips, tongue, gums and tissues, saliva, natural teeth, dentures, oral
cleanliness, dental pain.
I1I.LRESULTS AND DISCUSSION

The overall aim of the study was to assess the knowledge, attitude and practice of both the urban and rural study subjects on oral
health. The data was collected from 200 study subjects of which 100 were from rural and 100 from the urban area belonging to
the age group of 21-65 years.

Table 1: Socio demographic characteristics of the study subjects

Characteristics Category Respondents 2!
Urban (n =100) Rural (n=100) Total (n=200) Test
N % N % N %
Age group (years) 21.25 30 30.0 28 28.0 58 29.0
26-35 41 41.0 25 25.0 66 33.0
36-45 13 13.0 22 22.0 35 17.5 8.24*
46-65 16 16.0 25 25.0 41 20.5
Gender Male 50 50.0 50 50.0 100 50.0
Female 50 50.0 50 50.0 100 50.0 0.00Ms
Food habit Vegetarian 22 22.0 1 1.0 23 11.5 1.89 NS
Ovo-vegetarian 20 20.0 2 2.0 22 11.0
Mixed diet 58 58.0 97 97.0 155 77.5
Socio economic status Upper 18 18.0 5 5.0 23 11.5
Upper middle 60 60.0 36 36.0 96 48.0
Middle 11 11.0 17 17.0 28 14.0 32.77*
Lower middle 11 11.0 42 42.0 53 16.5
* Significant at 5% level, NS: Non-significant

Table (1) depicts the socio-demographic characteristics of the study subjects participating in the present study. Majority of the
subjects (41%) belonged to the age group of 26-35 years in urban study subjects whereas, in rural area majority of the subjects
(28%) belonged to 21-25 years. Least number of respondents belonged to 36-45 yrs age group 13% and 22% in the urban and
rural study subjects respectively. Predominantly 58% of the study subjects were found to be following mixed diet whereas only
22% of the study subjects were vegetarian in the urban subjects. On the other hand 97% of the study subjects followed mixed
diet and only 1% of the study subjects followed vegetarian diet in rural subjects. The socio economic status based on
Kuppuswamy's classification [5] in urban subjects showed that maximum (60%) study subjects belonged to the upper middle
class and only 11% study subjects belonged to the middle and lower middle class whereas in rural study subjects, 42% study
subjects belonged to the lower middle class and only 5% subjects belong to upper class. A similar study conducted in Chennai
with total sample size of 266 between the age group of 21-60 years [5] showed that the socio economic status based on
Kuppuswamy's classification in urban areas. Result shows that 52.3% study subjects belonged to the upper lower class, 19.5%
study subjects belonged to the lower middle class, 11.7% study subjects belonged to the upper middle class, 9.4% study subjects
belonged to the lower class and only 7 % study subjects belonged to the upper class.

Table 2 :Statement wise Response on Knowledge on Micronutrients

No. STATEMENT Response (%) 't' Test
Urban (n=100) Rural (n=100)
Mean SD Mean SD

a. Calcium is important for oral health. 97.5 13.1 86.5 28.3 3.53*
b. Vitamin A is important for oral health. 78.0 32.8 85.0 29.7 1.58NS
C. Drinking adequate water is essential for oral health. 89.0 26.2 88.5 274 0.13"s
d. Milk and milk products are rich in calcium. 96.5 14.7 85.5 29.6 3.33*
e. Phosphorus and magnesium along with calcium are important for

dental health. 86.5 24.5 71.0 36.4 3.54*
f. Too much of tobacco doesn’t lead to oral cancer. 36.0 44.4 59.5 41.9 3.85*
* Significant at 5% level, NS Non-significant,
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Table 3 : Overall Mean Knowledge scores of Respondents on Micro nutrients

Respondents Sample Statements Max. Score Knowledge Scores 't' Test
Mean SD Mean SD(%)
(%)
Urban 100 6 12 9.67 1.78 80.6 14.8 0.46 NS
Rural 100 6 12 9.52 2.88 79.3 24.0

NS : Non-Significant,

The above table (2&3) represents the knowledge of study subjects regarding micronutrients. Majority of the urban study
subjects knew that calcium is important for oral health (97.5%) and milk and milk products are rich in calcium (96.5%).
Approximately 85% of the rural subjects had knowledge regarding the same. As compared to calcium, lesser study subjects
(86.5% in urban and 71% in rural) knew that phosphorus and magnesium are also important. Surprisingly, 36% of the urban
subjects and 59.5% of the rural subjects did not know that excessive tobacco consumption leads to oral cancer. A significant
difference (p < 0.05) was observed in the knowledge of urban and rural study subjects regarding these statements. The overall
mean knowledge of the micronutrient in both the urban and rural study subjects was found Non-significant. The knowledge of
the micronutrient related to oral health was higher in urban (80.6%) than that of rural (79.35) study subjects. Similar study
conducted [11] with the total study subjects of 51 showed that the one who weren’t taking vitamin D and calcium
supplementation had fewer bleeding sites, lower gingival index value. A study conducted by Lian et al., in Kuching, Sarawak
with the total population of 209 students showed that 52.2% of the study subjects (32.1% female & 20.1% male) visit the dentist
only when they have dental pain. Only 4.3% (1.9% female & 2.4% male) responded that they never visited dentist [8].

Table 4 : Statement wise Response on Attitude on Micronutrients

No. STATEMENT Response (%) 't
Test
Urban Rural
Mean SD Mean SD

a. Do you think 4-5 meals per day is essential for good health? 78.5 39.7 50.0 43.2 4.85*
b. Do you think that regular meal timing should be followed? 96.5 16.3 90.0 27.5 2.03*
C. Do you think that micronutrients are important for oral health? 97.0 11.9 85.5 32.0 3.37*
d. Do you think water plays an important role in maintaining oral health? 94.0 17.8 89.5 27.8 1.36"
e. Do you think that milk and milk products are rich in calcium? 95.5 144 84.0 325 3.24*
f. Do you think phosphorus and magnesium plays an important role along with

the calcium in maintaining the oral health? 87.0 25.2 78.0 33.6 2.14*
g. Do you think too much of tobacco leads to oral cancer? 84.5 31.5 89.5 27.8 1.19M

* Significant at 5% level,

NS Non-significant

Table 5 : Overall Mean Attitude scores of Respondents on Micro nutrients

Respondents Sample Statements Max. Score Knowledge Scores 't Test
Mean SD Mean SD(%)
(%)
Urban 100 7 14 12.66 1.78 90.4 12.7 3.49*
Rural 100 7 14 11.33 3.37 80.9 24.1

* Significant at 5% level,

The above table (4 &5) depicts the attitude of study subjects regarding micronutrients. More than half of the study subjects
(78.5% of urban and 50% of rural) felt that 4-5 meals per day are essential for good health. About 97% of the urban and 85.5%
of the rural study subjects thought that micronutrients are important for oral health. Furthermore, 87% of the urban and 78% of
the rural study subjects thought that phosphorus and magnesium plays an important role along with the calcium in maintaining
the oral health. Statistically, significance difference was observed in urban and rural study subjects regarding the attitude of the
micronutrients related to dental health (p<0.05). The overall mean attitude score of micronutrient between the urban and rural
study subjects was found to be statistically significant (p<0.05). The attitude percentage was higher in urban (90.4%) than that
of rural (80.9%) study subjects. Similar study conducted with 2058 Japanese students showed that a high intake of yogurt may
be associated with a lower prevalence of dental caries in young children [14]. A similar study conducted by Priya et al [2] in
Chennai with the total population of 592 children showed that 41% of the subjects were not aware about bleeding gums, only
35.60% were aware that bleeding gums meant inflamed gums. Another similar study conducted in school of rural south India
with the total population of 200 within the age of 13 years showed that 36% of the study subjects responded that dental health
can affect general health and equal number of study subjects believed it did not [5].

A similar study conducted in Beijing, China with total sample size of 1,557 schoolchildren, 1,132 parents, and 352
schoolteachers showed that the percentage of schoolchildren, parents, and schoolteachers who actually used fluoride toothpaste
was 88%, 86%, and 87%, respectively, and 73% of parents, and 74% of schoolteachers confirmed the caries preventive effect of
fluoride toothpaste [9]. Similar study conducted in Sweden stated that several respondents lacked knowledge regarding, the use
of fluoride toothpaste and the role of fluoride in the caries process [7]. Study suggests that chronic oral infections can pose a risk
of diabetes, cardiovascular diseases like stroke, respiratory disease, low birth weight, preterm births [15].
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Table 6: Mean consumption of Nutrients and its comparison with RDA

Nutrients RDA Urban (n=100) Std Rural (n=100) Std

Consumption Adequacy t Consumption Adequacy t

Mean SD (%) Test Mean ) (%) Test
Vitamin-A 600 451.2 96.1 75.2 10.95* 385.3 68.4 64.2 22.18*
Vitamin-D 600 353.2 59.5 58.9 29.31* 3215 52.7 80.4 37.34*
Calcium 400-800 471.0 50.0 78.5 18.25* 437.1 55.3 72.9 20.83*
Phosphorous 700 389.0 57.8 55.6 37.47* 393.4 40.0 56.2 54.18*

* Significant at 5% level,

The mean micro nutrient intake of both the urban and rural study subjects compared with RDA is depicted in table (6).More
than 50% adequacy was found in all of the micronutrients in both the urban and rural study subjects. Percentage adequacy of
Vitamin-A in both the urban and rural study subjects was 75.2% and 64.2% respectively. The calcium adequacy reaches to the
fair percentage of 78.5% in urban and 72.9% in rural study subjects. Higher adequacy was seen in rural study subjects in case of
Vitamin-D (80.4%) and phosphorus (56.2%) as compared to that of urban study subjects vitamin-D (58.9%) and phosphorus
(55.6%) respectively. Significance difference at 5% was very clearly observed between the nutrient intake and RDA of all the
micronutrients in both the urban and rural study subjects (p<0.05). A similar study conducted by Bhat et al., in urban
community in Mangalore [2] with the total 858 students stated that most of the study subjects (78%) were not aware whether
they used toothpaste containing fluoride.

Table 7: Classification of Urban and Rural by Overall Oral health assessment tool level

Oral health assessment level Scores Respondents "y2!
Urban Rural Total Test
N % N % N %
Healthy 0 35 35.0 19 19.0 54 27.0
Changes 1-8 65 65.0 78 78.0 143 715 8.92*
Unhealthy 9-16 0 0.0 3 3.0 3 15
Total 100 100.0 100 100.0 200 100.0
* Significant at 5% level, %2 (0.05,2df) = 5.991

*Healthy score 0= Lips, Tongue, Gums and tissue, Saliva, Natural teeth, Dentures, oral cleanliness, Dental pain.

*Changes 1= Lips, Tongue, Gums and tissue, Saliva, Natural teeth, Dentures, oral cleanliness, Dental pain.

*Unhealthy 2= Lips, Tongue, Gums and tissue, Saliva, Natural teeth, Dentures, oral cleanliness, Dental pain.

The above table (7) represents the overall oral health of both the urban and rural study subjects. It was observed that 35% of the
urban and 19% of the rural study subjects had good oral health. A higher number of respondents in the rural (78%) showed
some changes as compared to the urban (65%) study subjects. The difference was observed in the overall score of the urban and
rural study subjects regarding oral health assessment was statistically significant (P<0.05). Similar study conducted in rural
areas of kanchipuram showed that a greater number (44%) of students brushed their teeth twice daily [13]. Another similar
study conducted in Panchkula, India with the total population of 440 within the age of 12 years showed that majority (82.3%) of
the participants felt t hat daily cleaning of teeth can prevent dental caries [10]. A study conducted by Lian et al., in Kuching,
Sarawak stated that most of the study subjects practiced tooth brushing in the morning (80.4%) and before going to bed.(80.4%)
and only one third responded that they brush their teeth in the noon [8].

Table 8: Correlation between Micronutrient and overall Oral health.

No. Nutrients Correlation coefficient ( r) with Oral health
Urban Rural
1 Vitamin-A -0.016 - 0.259
2 Vitamin-D +0.098 - 0.051
3 Calcium +0.059 - 0.159
4 Phosphorous +0.057 +0.047

The above table (8) depicts the association between micronutrient consumption levels with oral health. It is evident that there
exists a higher positive correlation for consumption of vitamin D( r=+0.098), calcium (r=+0.059) and phosphorous (r=+0.057)
in the urban when compared to rural population. There was a negative correlation of existing between the consumption of
Vitamin-A or Oral health in urban (r=-0.016) and rural (r=-0.259) study subjects. As far as Vitamin D is concerned, Result
showed that there was a positive correlation existing in the consumption of Vitamin D among urban (r=+0.098) but there was a
negative correlation showed among the rural (r=-0.051) study subjects. The phosphorus level showed the positive correlation
among the urban (r=+0.05) and rural (r=+0.047) study subjects. A study conducted in school of rural south India with the total
population of 200 within the age of 13 years showed that majority of the participants thought that oral health did impact daily
activities. Eating (p=0.001), Cleaning teeth (p=0.007) Speaking (p=0.001), Smiling (p=0.0011) were the significant ones [4].

IV.CONCLUSION
Diet is a major causative factor for caries and enamel erosion. The nutritional status impacts oral health and also the resistance
to many oral conditions, including periodontal diseases and oral cancer. More than 50% adequacy was found in all of the
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micronutrients in both the urban and rural study subjects. It can be concluded from the study that there was a higher positive
correlation between consumption of vitamin D, calcium and phosphorous and oral health in the urban when compared to rural
population. Interestingly, a higher positive correlation exists among the urban population with respect to consumption of
phosphorous in their diets. It was observed that the overall Oral health of the urban study subjects was healthier as compared to
the rural study subjects.
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