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IntrOductIOn
Demographic ageing, a global phenomenon has hit Indian shores 
as well. The combination of increased birthrate and declining 
mortality during the twentieth century has resulted in large increase 
in elderly population [1]. India’s 60 and older population is expected 
to encompass 323 million people by mid of 21st century. This 
profound shift in the share of older Indians brings with it a variety 
of social, economic and health care policy challenges [2]. Many risk 
factors can compromise an older adult’s systemic health such as 
socio-demographic variables, nutrition/diet and weakened immune 
system [3]. Dental practitioners face a unique challenge of providing 
specialized dental care to the elderly population. Among the oral 
ailments which are observed by dental practitioners in elderly, root 
caries is a significant one. Tooth loss is chief oral health-related 
negative variable to quality of life in elderly and root caries is the 
major cause of tooth loss in them [4]. It has been reported, about a 
third of older population bears most of the root caries burden [5].

Hazen et al., defined root caries as “a soft, irregular progressive lesion 
that is found anywhere on the root surface that has lost connective 
tissue attachment and is exposed to the oral environment” [6].  In 
recent years with increasing oral health awareness and advanced 
treatment modalities more people retain their natural teeth into old 
age. With the old age there is susceptibility to periodontal problems, 
leading to gingival recession and root surfaces getting exposed to 
oral environment making them vulnerable to root caries [7]. Any 
caries-prone patient having gingival recession can develop root 
caries. However, elderly persons are vulnerable to root caries due 
to several associated medical conditions and uses of medications 
which reduce salivary flow leading to dry mouth. 

Studies regarding prevalence of root caries in Indian population 
are sparse. Hence, there is a need to have a baseline data for 
understanding problem of root caries in elderly population and factors 
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ABStrAct
Background: Many risk factors can compromise an older 
adult’s systemic health. Among the oral ailments in the elderly, 
root caries is a significant one which causes tooth loss in them. 
Hence, there is a need to have a baseline data for understanding 
problem of root caries in elderly population and factors which 
affect its prevalence. 

Aims: a)To asses the prevalence of root caries in older individuals 
in a rural health centre in India. b) To asses the relationship of 
oral habits with root caries.

Materials and Methods: The study included 210 elderly 
dentate and consenting individuals (123-females, 87-males) 
aged 55 to 75 y and above.  Demographic and health behaviour 
data were collected through personal interviews. The subjects 
were examined for root caries. Statistical analyses of the data 

were done using chi-square and multiple logistic regression 
analysis.

results: Out of all, 94.76% of elderly patients examined 
had gingival recession in one or more teeth. The prevalence 
of root caries was 41.9%. The prevalence of root caries was 
significantly associated with age, perceived dryness of mouth, 
smoking, smoking and tobacco chewing and tobacco chewing 
only (p<0.05). There was significantly higher root caries in the 
age group of 75 years and above (OR-3.67).

conclusion: It was evident from our study that root caries 
prevalence was high in elderly population. Age, root surfaces 
with recession, deleterious oral habits such as smoking, 
tobacco chewing, and dryness of mouth had a definite effect on 
the prevalence of root caries. 
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which affect its prevalence. The present study was conducted to 
assess the prevalence of root caries in older individuals attending 
rural health centre of a dental hospital in India. An attempt was made 
to assess the relationship between oral habits and root caries.

MAterIAlS And MethOdS
The study included 210 elderly dentate and consenting individuals 
(123-females, 87-males) attending a rural health centre of a dental 
hospital situated in Tumkur, South Karnataka, India. The age of the 
study group ranged from 55 y to 75 y and above.  Demographic and 
health behaviour data were collected through personal interviews 
using a structured and validated questionnaire. 

The subjects were examined for root caries using mouth mirror and 
exploratory probe on dental chair by a single examiner. Intraexaminer 
reliability was tested for the index and the kappa value obtained was 
0.89. Presence of root caries lesions was recorded in a full mouth 
design, excluding the third molars. Root caries was assessed using 
Root caries index (RCI) by Katz [8].

The following criteria were used for diagnosis of recession and root 
caries 

•	 	Recession	was	considered	to	be	present	when	the	cemento-
enamel junction was visible. 

•	 	Root	surface	was	considered	carious	when	it	was	well	defined,	
darkened, discolored and allowed easy penetration with an 
explorer.

StAtIStIcAl AnAlySeS
Statistical analyses of the data were done using chi-square test 
in SPSS 10 for categorical variables; multiple logistic regression 
analysis was done to determine the independent effect of each 
variable. 
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independent variables n root caries
present

Percentage of 
respondents 

with 
rCi>0(n=210)

or

Age 55-64 99 33 33.33 3.67

65-74 68 32 47.05

75 & above 43 21 48.85*

Sex Male 87 38 43.67 1.13

Female 123 50 40.65*

Perceived dryness of 
mouth

Yes 123 82 66.6 2.24

No 87 41 47.1*

Smoking
(Males only)

Yes 35 22 62.8 3.84

No 52 16 30.7*

Smoking and 
tobacco chewing 

(Males only)

Yes 28 17 60.0 3.19

No 59 19 32.2*

Tobacco chewing
(Males and females)

Yes 69 45 65.2 4.73

No 141 39 27.6*

[table/Fig-3]: Logistic regression analysis results for root caries with RCI>0 among 
older individuals., *p<0.05, OR-Odds Ratio

[table/Fig-1]: Root caries occurrence in the study population

[table/Fig-2]: Root caries occurrence in different age groups

reSultS
A total of 210 dentate elderly patients (123-females, 87-males) with 
age range from 55 y to 75 y and above (mean age 61.7+7.6y) were 
examined to assess the prevalence of root caries. Among these 199 
(94.76%) had gingival recession in one or more teeth exposing root 
surface. The prevalence of root caries among the examined elderly 
population was 41.9% (88 people), out of which 50 (40.6%) were 
females and 38 (43.6%) were males [Table/Fig-1].

Data showed there was difference in prevalence of root caries 
among different age groups [Table/Fig-2]. The prevalence of root 
caries in age group of 55-64 y was 33.3% (mean 0.6), in age group 
of 65-74 y it was 47% (mean1.3) and in age group of 75 y and 
above it was found to be 48.8% (mean 3.9).

It was found that there was association between different variables 
and prevalence of root caries. The prevalence of root caries was 
significantly associated with age, perceived dryness of mouth, 
smoking, smoking and tobacco chewing and tobacco chewing 
only (p<0.05) [Table/Fig-3]. The result of multiple logistic regressions 
shows significantly higher root caries in the age group of 75 y and 
above (OR-3.67). Older individuals having dry mouth, smoker’s, 
persons with both smoking and tobacco chewing habit as well 
as only tobacco chewers present with a higher prevalence of root 
caries.

dIScuSSIOn
Though edentulousness is a major problem in older population, 
dentate older individuals have their share of problems too in the form 
of root caries, which decreases functional ability of their remaining 
teeth. 

In our study  prevalence of root caries was found to be 41.9% 
which is similar to reports in older adults of Japan (39%) and China 
((43.9%) [9]. In contrast, studies done in Sri Lanka and Brazil report 
a much higher prevalence of root caries in older adults with 89.7% 
and 78% prevalence respectively [10,11].

In the present study it was observed that prevalence of root caries 
was around 48.8% in elderly population in the age group of 75 y 
and above. This finding was found to be similar to studies done 
in England and Greece where the prevalence of root caries was 
around 52% and 40% respectively in this age group of elderly 
population [12,13]. In our study, we found root caries prevalence 
increased with advancing age. Similar report of increased risk of 
root caries with age is seen with elderly people of three different 
English communities in U.K and community dwelling elders in New 
England [12,14].  A study conducted on coronal and root decay 
in older adults of Canada, concluded that gingival recession was 
one factor consistently associated with root caries and confirmed 
that root caries cannot occur without apical migration of periodontal 
attachment [15]. In our study we found 94.76% of the study 
population had recession in one or more teeth. However, Ritter et 
al., [16]. considers gingival recession to be sine qua non factor for 
root caries and hence investigators may not use it as an explanatory 
variable. Further, they feel gingival recession is omnipresent in older 
adults, and it should not be considered a significant predictor of 
root caries. 

As we age, immune system weakens and fewer antimicrobial 
immunoglobulins are produced and found in saliva [17]. 
Pharmacological agents with xerostomic side effects, Sjögren’s 
syndrome and therapeutic radiation to the head and neck region 
lowers salivary flow rate to pathological levels which elevates 
patient’s risk of caries [18]. Physical inability to maintain good oral 
hygiene, gingival recession may increases the susceptibility of elderly 
population for increased prevalence of root caries [19]. The present 
study indicates that nearly 60% of elderly population examined 
suffered from xerostomia and is one of the significant risk factors 
for developing root caries. Though the study does not take into 
consideration diabetes as one of the predisposing factor for root 
caries, studies on Indian population with type -2 diabetes suffering 
with periodontal disease have shown a positive correlation [20]. 

62.8% of the older individuals in the present study had deleterious 
habits and there is a significant correlation of root caries occurrence 
with deleterious habits. This is similar to studies conducted in 
Srilanka and China on older individuals [10,21]. We found the 
prevalence of root caries was more among tobacco chewers and 
smokers. This finding is in agreement with results of study done 
in U.S.A which showed that in addition to its established role as a 
carcinogen, chewing tobacco may be a risk factor in development 
of root-surface caries [22]. A ten year cross sectional study done in 
an elderly group of Swedish individuals showed among other factors 
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the daily number of cigarettes used and root caries incidence had a 
Positive correlation [23].

It was found that the use of smokeless tobacco increased the 
prevalence of gingival recession with associated attachment loss, 
cervical abrasion and root caries [24].

Many risk factors associated with the occurrence of root caries have 
been identified and these include oral, medical, mental, behavioural 
and psychosocial conditions [25]. 

Various studies have shown a positive correlation between tobacco 
and dental caries, one of the main reasons quoted seems to be the 
presence of high amount of various sugars and sweetners added 
during the commercial manufacture of smokeless tobacco products, 
the same may old good for smoking tobacco since many cigarette 
manufacturers use sugar as a flavoring, casing and humectants to 
enhance the taste and make it less harsh on the throat [26,27].

Though there are ample number of studies done on root caries, 
only a few are done on Indian elderly population in rural areas, the 
present  study which is done in a rural set up sheds light on the 
increased prevalence of root  caries and its association with oral 
habits.

cOncluSIOn
It was evident from our study that root caries prevalence (41.9%) 
was high in elderly population. Age, root surfaces with recession, 
deleterious oral habits such as smoking, tobacco chewing, and 
dryness of mouth had a definite effect on prevalence of root caries. 
As the occurrence of root caries is influenced by many factors, it 
becomes imperative to identify risk factors at the individual level. 
Older individuals should be motivated to improve and maintain a 
diligent oral health regime. Appropriate fluoride supplements can 
be used for remineralization of incipient lesions. Older individuals 
with deleterious habits such as smoking, chewing tobacco should 
be counseled to quit the habits in view of his/her general and oral 
health.

Though the findings of this study are positive it may not be 
generalized because the sample size was low, further studies with a 
higher sample size and variables are required.
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