INCIDENCE OF DENTAL CARIES IN PERMANENT MANDIBULAR FIRST
MOLAR AMONG NORTH INDIAN POPULATION

ABSTRACT

Dental caries is a multifactorial condition that is influenced by a number of factors, including

nutrition, bacteria, saliva, tooth shape, environment, sex, geography, dietary patterns, and
genetics. Only a small number of research in India have examined the prevalence of dental
caries, particularly in adults. Aim- The purpose of the current study was to ascertain the
incidence of dental caries in left and right mandibular first molars in adults attending the Out
Patient Department. Material and method-The present cross-sectional research was done
among the 1287 patients. Clinical oral examinations consisted of visual examination and no
radiograph was taken for the study. Chi-square test was used to statistically analyse the
results. p value of <0.005 was employed throughout the study. Result-The current study
found that the youngest age group (16 to 30 years old) had the significant caries levels,
followed by middle-aged and older age groups. In comparison to the right mandibular molar,
the left first molar showed a higher prevalence of caries, with males showing a higher rate
than females. It also demonstrated that the dental caries prevalence remains high among rural
population in comparison to urban population.Conclusion - Permanent first molar in early
age group presented higher caries incidence.This finding can help in formulation of various
preventive strategies.
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INTRODUCTION

Dental caries is a multifactorial condition that is influenced by a number of factors, including
nutrition, bacteria, saliva, tooth shape, environment, sex, geography, dietary patterns, and
genetics.! Numerous factors such as accumulation of food particles on the occlusal surfaces
and the persistence of bacterial plaques on teeth with wide crowns, deep grooves and
posterior region of the mouth raises the likelihood of tooth decay. In addition, systemic
disorders, some common medications, poor oral hygiene, bad teeth brushing habits, plaque,

and molar incisor hypo mineralization also predisposes permanent first molars to caries.

Oral health is an important contribute of general health and is imperative factor for overall
wellbeing. Evidence based literature supports the vital links between the two.? In developing
nations, dental caries impacts about 60-90% of schoolchildren and the great majority of
adults, making it the most prevalent oral health problem.* The caries incidence was 51.9%,
53.8% and 63.1% at ages 5, 12 and 15 years respectively in various states of India.” There is a
wide variation in the extent and distribution of dental caries across different countries and

regions, even within the same country or region. Dental caries prevalence also differs with



age, gender, socioeconomic position, region, dietary choices, and oral hygiene behaviours.
Developing countries have a higher frequency of dental caries than industrialized countries
because of various geographic, sociopolitical, economic factors as well as a lack of resources
for health care. This difference is reflected in dental awareness and practice.® The
identification of high-risk populations motivates community members to get more involved
in preventive activities, raise community awareness, and refocus oral healthcare services
toward prevention of dental problems and improvement prevention of dental problems and

oral health improvement.’

One of the key elements in the caries aetiology is the pattern of dental caries. It is widely
acknowledged that comprehensive data on an individual's caries pattern may throw light on
the causes of dental caries. This information is a valuable source of reference for dental
administration as they choose which preventative measures to implement in order to lessen

the disease burden.

Dental caries prevention has long been seen as a vital task for overall health. The
understanding of the recommended methods for identifying, treating, and preventing dental
caries is progressing. Modernized methods that emphasize infection control and tooth
structure preservation are replacing outdated approaches to treating caries. Dental caries can
be avoided by lowering demineralizing factors, such as better oral hygiene and dietary
changes, and raising protective factors, including the use of pit and fissure sealants and

remineralizing agents.

A thorough examination of the caries pattern literature reveals little information concerning
India, with most studies focusing on the caries pattern in children and few, if any, studies on
the pattern in adults, particularly the elderly. There are currently no studies or data available
on the prevalence of dental caries among adults in North India, particularly in the state of

Punjab.

Thus, the objective of the current research was to ascertain dental caries incidence in
mandibular first molars among adults visiting the Out Patient Department of the dental

institute.



MATERIAL AND METHODS
Study design

The present cross-sectional research was done among the patients in out-patient section of
Oral Medicine and Radiology, Sri Guru Ram Das Institute of Dental Sciences and Research,
Sri Amritsar. The study was conducted from November 2022 to May 2023.

Sample Size Calculation was according to Taro Yamane formula:

(2°)xox(1-0)
Sample size (N) = q2

Where N is required sample size

Z signifies the confidence level

o is standard deviation which is taken as 0.5 to ensure reliable sample size

‘d’ is the margin of error which is taken as 5 per cent of the standard deviation i.e 0.025

Recommended sample size was 1282 at 95 % confidence level.

So, 1600 patients were thus arbitrarily selected to take part in the study over the course of

four months, but 1287 met the criterion and provided the consent in the same.
Hence, a total of 1287 patients participated in the study.
Inclusion criteria

e Healthy patients older than 16 years of age
e Dentate patients who sought dental care, between ages of 18 and 60, of both sexes

e Co-operative patients after taking their consent

Exclusion criteria



mentally impaired individuals.

those who refused to provide consent

Patients beyond the age of sixty years old.

Non-co-operative patients
Procedure

Clinical oral examinations consisted of visual examination using a clean mouth mirror, an
explorer, cotton rolls, tweezers, and gloves with the patient comfortably sitting on a dental
chair under sufficient lighting. No radiograph was taken for the study. The caries incidence
and the prevailing condition of the mandibular first molar was assessed using information
gathered from these individuals. Sociodemographic data of the study participants such age,
gender, address, existing oral habits were collected. The International Caries Detection and
Assessment System (ICDAS) criteria were used to evaluate dental caries. Sequential
evaluations of each patient's teeth, starting with number 1 to 32, were part of the examination
process. The presence of dental cavities was checked on every exposed and approachable
surface. Examining clean, dry teeth is the main prerequisite for using the ICDAS system. In
addition to checking for surface contour, minor cavitation, and sealants, any leftover plaque
and debris was eliminated with a ball-ended explorer. Before the clinical evaluation, the teeth
was cleaned with a toothbrush or a prophylaxis cup.

Non-parametric test such as chi-square test and z test were done to examine the prevalence in

mandibular first molar. Chi-square test was used to statistically analyse the results. p value of

<0.005 was employed throughout the study.

RESULT

The study included 1287 patients who were at least 16 years old in total. Of these, 653
(50.7%) were from the urban and 634 (49.3%) were from the rural area. There were 666
(51.7%) males and 621 (48.3%) females. The number of patients examined were below 30
years, above 30 years and above 50 years. As shown in the contingency table above, the
frequency of caries was maximum among younger age groups (46.03%), followed by middle
age groups (29.63%) and older age groups (24.34%). The findings of the current study
revealed that the left mandibular first molar had a higher incidence of caries (n=674, 15.17%)
than the right mandibular first molar (n=497, 13.66%). Males were also affected more
frequently than females; 780 males had carious lesions on their permanent mandibular first
molars, compared to 391 females. When compared to the urban population (27.67%), the

caries frequency in rural populations (72.33%) was significantly greater.



DISCUSSION

The prevalence of caries in left and right mandibular 1% molars was found to be 52% and
38% respectively. In left mandibular first molars, 674 patients had caries while 613 patients
were caries free and it was considered statistically insignificant(p=0.089). However, in case
of right mandibular first molar caries, majority of patients (61.38%, n=790) were caries free
while only 38.62% of them had caries and was statistically significant(p<0.001). This could
be likely as a result of most of the participants in the study brushing their teeth with the left
hand or the fact that most of the them utilised their left side for mastication. It is in
accordance with the observations conducted by Shaffer et al® and Omer et al®. In contrast to
this, Adeyemi et al*® revealed that right mandibular first molar depicted the greatest caries

frequency (3.5%) in permanent dentition.

The highest caries incidence was seen in age groups of 16-30 years old (46.03%) which was
statistically significant(p<0.001) than that of other age group that is 31-50 and above 51
years. This could be due to the majority of these youngsters having excessive consumption of
sugary food stuffs such as chocolate, ice creams, candies, jellies, sugary drinks, etc. which
may be one of the key causes of the high caries experience in this group. This might also be
because of inadequate oral hygiene and morphological features of the molar amongst younger
age group. Various Studies™*** have revealed that youngsters aged 12-19 years had the
maximum number of dental caries followed by adults due to increased consumption of sugar
among younger generation. Also, the incidence of caries decreased as the age increases.
However, it is in contrast with other researches’***° results demonstrating that the prevalence
of caries rises with age. This is accurate since, with age, tooth loss becomes more common
compared to prevalence than decaying or filled teeth.

The long-term impact of age on the occurrence of dental caries in the community, however,
has to be examined in more detail and over a longer period of time. Different study criteria
could be the cause of discrepancies in the prevalence rates. It may be possible to establish and
implement oral health strategies that take into consideration population disparities due to
geography and socioeconomic status based on observed differences in the prevalence of
caries in the adult population.

While comparing the genders the frequency of dental caries was higher in the male
population as compared to female population and was statistically significant(p<0.001) which
could be ascribed to differing perspectives of men and women towards dental care since
generally females are more health conscious and also variegated dietary habits. Additionally,
although women take great care to maintain good oral hygiene, several earlier research have
revealed that women have a higher caries ratio than men. This is in accordance with the
numerous studies”****>!® conducted. Menghini et al*’ also reported that male gender has
increased prevalence of caries. But a study by Patro et al'® showed no significant difference



between males and females with caries. More studies are needed to identify sex differences in
dental caries in the general population.

On comparing caries in rural and urban areas, high prevalence of first molar caries was found
in rural area as compared to urban area which could be result of inadequate oral health
education, their insufficient oral hygiene practice, dearth of awareness, incorrect dietary
consumption and low domestic status and socioeconomic status of people residing in rural
areas. Additionally, poor utilization of oral care services in rural locations has been linked to
barriers to treatment inaccessibility, low literacy rates, and the concentration of dentists in
metropolitan areas. The higher rates of caries prevalent amongst rural population in India
confirm the problem of oral diseases in rural locations and are similar with finding of
Ashwini et al'® and Shetty et al.” Therefore, it is crucial to promote oral health and boost
access to dental care in India.

CONCLUSION

The current study found that the youngest age group (16 to 30 years old) had the significant
caries levels, followed by middle-aged and older age groups. In comparison to the right
mandibular molar, the left first molar showed a higher prevalence of caries, with males
showing a higher rate than females. It also demonstrated that the dental caries prevalence
remains high among rural population in comparison to urban population. High caries
prevalence suggests severe oral health issues and inadequate oral health awareness; as a
result, it is crucial to educate the general public about the value of practicing excellent oral

hygiene habits in an effort to lessen the likelihood of caries.

Limitations
Limitations of this study were as follows;

e findings can’t be generalised to the whole population of the state of Punjab.



e other aspects such as dietary preferences, dental hygiene practices, financial status,
and social norms were not taken into account.
e More strata were required to be included.

e Operator bias involved since caries determination was done by visual inspection.
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Table 1: Number and percentage of the patients checked for the presence of dental caries in
the three different age groups



Table 2: Incidence of caries in left and right mandibular first molars

Patient with left mandibular 1% Patient with right mandibular 1%
molar caries (36) molar caries (46)
Frequency Percentage Frequency Percentage
Age (in years) Number of patients Percentage (%)
examined
16-30 457 35.5%
31-50 427 32.7%
>51 409 31.8%
Total 1287 100%
Caries present 674 52.37 497 38.62%
Caries Free 613 47.63 790 61.38
Total 1287 100% 1287 100%
Chi square 2.891 66.705
p-value 0.089 <0.001

Table 3: Incidence of mandibular first molar caries on the basis on age

Age group Patient with left Patient with right Total
(years) mandibular 1% molar mandibular 1% molar
caries (36) caries (46)
Frequency | Percentage | Frequency | Percentage | Frequency | Percentage




16-30 304 45.10% 235 47.28% 539 46.03%
31-50 198 29.38% 149 29.9% 347 29.63%
>50 172 25.52% 113 22.74% 285 24.34%
Total 674 100.00% 497 100.00 1171 100.00
Chi square 43.525 47.437 89.858
p-value <0.001 <0.001 <0.001

Table 4: Incidence of mandibular first molar caries on the basis on gender

Gender Patient with left Patient with right Total
mandibular 1% molar mandibular 1% molar
caries (36) caries (46)
Frequency | Percentage | Frequency | Percentage | Frequency | Percentage
Male 449 45.10% 235 47.28% 539 46.03%
Female 225 29.38% 149 29.9% 347 29.63%
Chi square 74.445 54.779 129.224
p-value <0.001 <0.001 <0.001




Table 5: Incidence of mandibular first molar caries on the basis on location

Location Patient with left Patient with right Total
mandibular 1% molar mandibular 1% molar
caries (36) caries (46)
Frequency | Percentage | Frequency | Percentage | Frequency | Percentage

Rural 480 71.22% 367 73.84% 847 72.33%

Urban 194 28.78% 130 26.16% 324 27.67%
Chi square 121.40 113 233.6
p-value <0.001 <0.001 <0.001




