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Introduction

Medical sciences have much improved in the present days which 
have increased the life expectancy of  the recent population. The 
geriatric population above the age of  60 years, live a better quality 
of  life than previous ages. Primary care for the oral health of  
the geriatric population should be maintained for better health. 
In the Indian population, due to lack of  proper nutrition, there 

is an increased incidence of  bone resorption leading to gingival 
recession leading to root caries. For long healthy life, people need 
to keep their teeth vital for a longer time span. Hence, there is 
an immediate need to curb the etiological factors causing root 
caries and the required treatment for this group of  the population 
should be given.[1] Gingival recession exposes the root surface to 
the oral environment. This predisposes the exposed root surface 
to the microorganisms which cause demineralization of  the 
cementum surface. This type of  lesion has a distinct outline in 
contrast to the sound tooth structure of  the noncarious portion 
of  the tooth.
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Introduction: Increasing age, long-term deleterious habits, and increased bone resorption leading to the gingival recession have 
become a significant reason for poor geriatric oral health among which root caries are the most prevalent ones among the Indian 
population. Methodology: A cross-sectional study was conducted among the geriatric population above 60 years of age and those 
who gave voluntary consent for participating in the study were included in the study and were briefed about the questionnaire. 
The self-administered questionnaire was given and complete oral examination was done. Results were analyzed using the SPSS 22 
version using descriptive analysis and Chi-square test. Result: Percentage of deleterious habits amongst males was higher than that 
of females i.e. 56%. Thus, males were reported with root caries more than females. The percentage of married people suffering from 
root caries was 85%. The most prevalent occupation among the geriatric population was found to be the farmers with 37%. Religion 
with maximum percentage and frequency was found to be Hinduism with 84%. Educational statuses with 6th to 12th standards were 
reported with maximum root caries, i.e. 55%. Conclusion: The study showed that criteria including income, gender, marital status, 
occupation, religion, and educational status were significant in assessing the prevalence of root caries. Whereas the risk factors 
such as habits, methods of cleaning, and brushing techniques influenced the root caries among the geriatric population.
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The geriatric population constitutes around 8.6%, who are 
above the age group of  60 years among the total population of  
India. The stomatognathic system plays a primary role in better 
well‑being to have a better quality of  life. Geriatric patients have 
an increased incidence of  bone resorption for all the bones in 
the body and so it is the same for the oral cavity too. Due to the 
resorption of  the alveolar ridge, there is an increased incidence 
of  root caries. To avoid this pathology, primary care should be 
taken for a better quality of  life.

There are various etiological and risk factors associated with 
root caries among the geriatric population. Etiological factors 
are gingival recession due to periodontitis or with age. Radiation 
therapy, abfraction, xerostomia, recurrent caries, abrasion, 
removable partial denture or overdenture, erosion, malocclusion 
of  teeth which had tipped and increases food lodgement, 
diabetes, and disability, physical and psychological factors which 
decreases cleansing efficiency, diminished manual dexterity, and 
so on.[2] Risk factors are chronic medical conditions, radiation 
treatment for head/neck cancer, physical limitations, poor oral 
hygiene, changes in diet habit, previously root caries experience, 
cognitive defects due to mental illness, depression, Alzheimer’s 
disease, dementia, Sjogren’s syndrome, and so on.[1,3]

There are several microorganisms involved in causing root caries 
which include Streptococcus mutans, lactobacillus, actinobacillus and 
so on.[2] The rate of  progression or demineralization of  tooth 
structure is much higher in root caries compared to enamel caries 
because root has less mineral content than enamel.

There are few salient features of  root caries, e.g., sex predilection 
where males more prone to root caries than females. It is mostly 
seen in cases where there is severe periodontal attachment loss 
exposing the tooth surface to the oral environment which leads to 
the initiation of  root caries.[4,5] It appears as a white or discolored 
soft irregular and progressive lesion which occurs at or apical 
to the cement‑enamel junction. The shape of  root caries is oval 
or round, demarcated from the surrounded noncarious tooth. 
Root caries progresses rapidly and may join adjoining root caries 
lesion. In the maxillary arch, root caries in the tooth are more 
commonly spread in the following order, at first incisors, then 
canine, followed by premolar and molar tooth. In mandibular 
arch the usual sequence of  affecting root caries is, first at molar, 
then premolar, followed by canine and incisor tooth.[6]

Treatment modality of  root caries is similar to caries depending 
on the extent of  the lesion into the tooth structure, i.e. excavation 
of  infected tooth structure and replacement with help of  
restoration like GIC or composites. In some cases in which caries 
is deep but not extending till pulp can be treated with indirect 
pulp capping and then followed by restoration.

Prescribe regimens to stimulate salivary flow like chewing gum 
with or without sugar, the inclusion of  other active ingredients, 
sucking sugarless candies, buffered citric food acid tablets, using 
cholinergic medication[7,8] Prescribing saliva substitutes such as 

gels, sprays, liquids with placement around denture as well as on 
the teeth and oral soft tissues.

Probably, 600 million people aged 60 years and over are affected 
by caries and it is expected that the number will be double by the 
year 2025. But globally poor oral hygiene is evident in terms of  
high caries experience in both coronal and root surface and high 
prevalence rate of  periodontal diseases with increasing age. The 
prevalence of  caries was 46.4% among which root caries 15%.[9,10] 
Oral health policies and preventive measures are needed focusing 
on the special needs of  this neglected and socioeconomically 
deprived population to improve their oral health‑related quality 
of  life. Hence, the aim of  this study was to access the prevalence 
and risk factors for the development of  root caries in the geriatric 
population in a rural area.

Methodology

The research was based on the cross‑sectional study design. The 
ethical approval of  this study was obtained from the institutional 
ethical committee, Dated 15.09.2018. Inclusion criterions for the 
geriatric population were above 60 years of  age and the subject 
should not be edentulous.[10] The study was supposed to be 
conducted among 120 population. The formula for determining 
the size of  the sample is

n = z2(p (1‑p))/e2 where

n = size of  the sample

z = critical value at a specific level of  confidence = 1.96

P = 0.05

e = difference between sample size proportion and population 
proportion = 25

The sample size derived using the above formula was rounded 
up to 113. Participants who gave voluntary consent for 
participating in the study were briefed on the questionnaire 
by the investigator. The participants were made to fill the 
questionnaire prior to the examination. The questionnaire 
mainly consisted of  questions regarding oral hygiene 
maintenance, method of  cleaning, and habits that are 
deleterious in nature, the form was filled by the subjects and 
further handed back to the investigator.

The questions were framed in the Marathi language for the ease 
of  understanding among the rural population. The questionnaire 
was initially prepared in English, after which it was converted 
into Marathi by a bilingual translator who was fluent with 
Marathi and English. The questions were further converted 
into the English language by another bilingual translator. 
Both the English questions were analyzed for examination 
by a statistician. The validity of  questions was analyzed in the 
questionnaire (Cronbach’s alpha = 0.82).
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Oral examination was conducted with the use of  a diagnostic 
set consisting of  plain mouth mirror, dental probe, and explorer. 
Descriptive statistics and Chi‑square tests were used. Statistical 
analysis was done by SPSS version 22. The power of  the study 
was considered 80%. The level of  significance was set at P < 0.05.

Results

A total of  113 participants were included in the study. The 
age of  the participants was considered to be above 60 years. 
In the study group, 68 (60.2%) brushed with toothbrush and 
43 (38.1%) brushed with a finger, in which 97 (85.8%) subjects 
brushed once daily, 15 (13.3%) brushed twice daily. Majority 
of  the subjects 85 (75.2%) brushed in horizontal method, and 
13 (11.5%) subjects had a habit of  mouth rinsing after every 
meal, 97 (85.8%) occasionally rinsed their mouth and 3 (2.7%) 
did not have a habit of  mouth rinsing [Table 1].

According to a study conducted, frequency and percentage of  
root caries are highest in income strata of  the population for 
INR 5001–10000 per month. The percentage of  root caries 
amongst the income strata of  the population belonging to 
INR 5001–10000 per month was 38% and the frequency was 
44 [Graph 1]. Males showed a higher frequency rate than females 
for the consumption of  tobacco, alcohol, and betel nut. The 
percentage of  deleterious habits among males was higher than 
females i.e. 56% and frequency was 62. Males were reportedly 
observed with dry mouth and exposed root surfaces, which 
contributes more to root caries among males [Graph 2]. Farmers 
were reported with the highest frequency of  root caries followed 
by housewives. The percentage of  farmers suffering from root 
caries was 37% and the frequency was 44. Farmers had reportedly 
been associated with less income and lack of  awareness regarding 
oral care maintenance [Graph 3]. The frequency of  root caries 
was highest in married people. The percentage of  married 
people suffering from root caries was 85% and the frequency 
was 102. According to our study, the frequency of  root caries 
is highest in married people [Graph 4]. Hindus had the highest 
frequency of  root caries. The percentage of  Hindus suffering 
from root caries was 84%. The frequency of  people in this 

category was 95 [Graph 5]. The population of  the qualification 
level of  the 6th‑12th standard was suffering from root caries, 
i.e. 55% [Graph 6].

Discussion

Root caries is a disease influenced by various factors such as 
sex, marital status, occupation, and habits. It is a preventable 
disease which if  identified at an early stage, can be controlled and 
treated. In review, the 25 studies are taken as reference, root caries 
affects most commonly in older individuals of  mean age above 
60 years. The present study showed that age is a determining 
factor for root caries. Root caries was more frequently observed 
with advancing age, which was similar to studies done by Hintao 
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Graph 1: Prevalence of root caries with respect to income of the 
population
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Graph 2: Prevalence of root caries with respect to gender

Table 1: Depicts statistical results of the questionnaire
Question Options n % χ2 P
How do you 
brush your teeth?

Toothbrush 68 60.2 58.956 <0.001*
Finger 43 38.1
Others 2 1.8

How many times 
do you brush?

Once 97 85.8 142.796 <0.001*
Twice 15 13.3
More than twice daily 1 0.9

Method of  
cleaning?

Horizontal 85 75.2 92.619 <0.001*
Vertical 22 19.5
Others 6 5.3

The material used 
for cleaning?

Toothpaste 13 11.5 37.823 <0.001*
Toothpowder 66 58.4
Others 34 30.1

Type of  
toothbrush used?

Soft 53 46.9 9.575 0.008*
Medium 28 24.8
Hard 32 28.3

Do you rinse your 
mouth after every 
meal?

Always 13 11.5 141.522 <0.001*
Sometimes 97 85.8
Never 3 2.7

Do you clean your 
tongue daily?

Yes 9 8 79.867 <0.001*
No 104 92

Do you use mouth 
wash?

Yes 3 2.7 101.319 <0.001*
No 110 97.3

*Significance at P<0.05.
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et al.[11] In contrast Soni et al.[12] found root caries increased with 
the increasing age and considered the increasing prevalence of  
root decay with age may not be due to aging but might be a result 
of  the general deterioration in oral health. The risk indicators 
for the disease have been found in common while reviewing 25 
articles, out of  which gingival recession and dry mouth have 
been found the most prevalent indicators. Medications that are 
prescribed to the elderly in fact can cause impaired salivary flow. 
Many medications, chemotherapy, radiation treatments, and some 
diseases can decrease salivary gland function, and therefore make 
caries and other oral diseases more likely to occur. Some common 
drugs that may cause dry mouth are high blood pressure drugs, 
cholesterol‑lowering drugs, pain medications, muscle relaxants, 
allergy, and asthma medications.

The percentage of  root caries in males was reported to be 56% 
and frequency was 62. The result of  our study is in accordance 
with the study conducted by Chi et al.,[13] which stated that males 
were more prone to root caries than females. Deleterious habits 
such as smoking and paan chewing are more practised by males 

than females. The prevalence of  root caries was more among 
tobacco chewers and smokers. This finding was in agreement 
with studies done by Tomar et al.[14] and Fure.[15] Robertson et al.[16] 
considered that the use of  smokeless tobacco increased the 
prevalence of  gingival recession with associated attachment loss, 
cervical abrasion, and root caries. Hence, this indirectly supports 
the fact that males reported with root caries more than females.

Another probable reason for males being more susceptible 
to root caries than females is that males are also found to be 
maintaining less oral hygiene as compared to females which 
leads to a higher incidence of  root caries amongst them. Males 
are associated with dry mouth and exposed root surfaces more 
than females. As saliva is associated with the remineralization 
and anti‑cariogenic properties, the dry mouth (xerostomia) is 
highly associated with caries. The gingival recession exposes the 
root and makes it susceptible to decay and abrasion. However, 
according to a study conducted by Khan et al.,[17] females are more 
prone to caries than males, which is not in agreement with our 
study. This can be attributed to facts, including the early eruption 
of  teeth in girls in comparison to boys, due to lack of  financial 
independence and fear of  dentists amongst females.
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Graph 5: Prevalence of root caries with respect to the religion of the 
population
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Graph 6: Prevalence of root caries with respect to the educational 
status of the population
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According to a study conducted, frequency and percentage of  
root caries are highest in income strata of  the population for INR 
5001–10000. The percentage of  root caries amongst the income 
strata of  the population belonging to INR 5001–10000 was 
38% and frequency was 44. According to a study conducted by 
Sanders et al.,[8] root caries is associated with population belonging 
to lower socioeconomic strata, which is in agreement with the 
result obtained in our study. This is due to a lack of  oral hygiene 
maintenance amongst the population with lower income strata.

The prevalence of  root caries amongst farmers was the highest 
as compared to other occupations. The percentage of  farmers 
suffering from root caries was 35% and the frequency was 44. 
The literacy rate amongst farmers and laborer’s is significantly 
low. Thus, awareness regarding oral health is low as well. Lack 
of  income and awareness pose a barrier for them to approach 
a dentist for oral care.

According to our study, the frequency of  root caries was highest 
in married people. It is believed that married individuals are more 
organized and aware of  oral healthcare than unmarried. Studies 
suggest that living alone seems to have an influence on the 
disease. It is known that elders who live with a partner have better 
overall health status than those living alone or with no partner.[18] 
However, Islas‑Granillo et al.,[18] in their study concluded that the 
prevalence of  root caries amongst unmarried was 96.5%. Hence, 
this is not in agreement with our study.

Our study has been conducted among populations belonging to 
diverse ethnic and religious backgrounds. Results obtained in our 
study showed Hindus having the highest prevalence rate. The 
percentage of  Hindus suffering from root caries was found to 
be 84% and frequency was 95.

In our study, the population of  the qualification level of  the 
6th–12th standard pass was suffering from root caries. This could 
be due to low awareness of  oral healthcare among low‑educational 
status people. According to a study conducted by Siukosaari 
et al.,[19] High levels of  education had more teeth and root surfaces 
at risk than those with low educational status. Hence, this is not 
in accordance with the result of  our study. Individuals with high 
educational status are associated with a high‑income level. Such 
people are commonly reported to consume more on fast food, 
sticky food, and sweet beverages lacking roughage in the diet. 
Henceforth, the sweet and sticky food items may be the resulting 
factor of  root caries in old people with high educational and 
income levels. Whereas the study conducted by Chi[13] found no 
correlation of  root caries with educational level.

In view of  all the risk indicators and causes, the required 
awareness and education for root caries are mandatory. 
Governmental interventions for providing treatment at low 
cost and required awareness in regard to oral healthcare should 
be done. All the respective dental institutions must extend their 
services for screening and treating caries in underserved rural 
areas of  India.

Conclusion

Dental caries is a multifactorial disease affecting the general 
population in today’s generation being prevalent in the geriatric 
population, affecting males who are more associated with the 
habit of  tobacco chewing, alcohol consumption. The prevalence 
of  root caries is more in Hindus where the frequency of  root 
caries is highest in married people. Although in several other 
studies, it has been found that the prevalence of  root caries is 
high amongst unmarried people. Married people are considered 
to be more organized in terms of  maintaining a healthy lifestyle 
and diet. However, in our study, the result is contradictory to the 
commonly observed notion.

Factors like gingival recession, poor oral hygiene, and improper 
brushing technique are the common causes of  root caries in the 
geriatric population. Treatment of  root caries is similar to caries 
depending on the extent of  the lesion into the tooth structure. 
The treatment procedure is the excavation of  infected tooth 
structure and replacement with help of  restoration like GIC 
or composites. In some cases in which carries is deep but not 
extending till pulp can be treated with indirect pulp capping and 
then with restoration.

Surface recontouring is the earliest form of  interception which 
should include the removal of  softened tissue followed by 
recontouring the root surface to give it a smooth and cleanable 
surface.
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