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ABSTRACT

The prevalence of coronal and root surface caries are found to be high

among the elderly populations globally causing tooth loss. This tooth ARTICLE HISTORY
loss affects their quality of life by compromising the chewing ability.

Thus there is a need to identify the factors which increase the risk for

dental caries among them. Cariogram is a software developed to Received October 06, 2020
assess the caries risk. The aim of this study was to evaluate the chance Accepted November 09, 2020
to avoid new caries and circumstances in elderly patients. A Published December 09, 2020

retrospective study was conducted using the patient records of
University hospital from June 2019 - April 2020. Consecutive case
records of patients aged above 60 years with data on caries risk
assessment by Cariogram, irrespective of gender was retrieved and
statistically analysed. Frequency distribution, independent t test were KEYWORDS
employed with a level of significance set at p<0.05. The mean age

among the elderly patients was 65.8 + 5.1 years with 62.19% males Cariogram, Circumstances,
and 37.81% females. The mean circumstances among males was 7.79 Dental caries, Elderly
and females was 8.34. The mean estimated chance to avoid new caries patients

among males was 47.79 and females was 46.06. There was a
statistically significant association between the chance to avoid new
caries and circumstances in patients above 60 years of age (p=0.025).
The chance of avoiding new caries was higher in patients with low
previous caries experience and no systemic diseases. Females have
more caries risk than males among the elderly population

INTRODUCTION difficult for them to maintain proper oral hygiene

Oral health remains an indicator for “active ageing.” [5]. Dental caries, a multifactorial disease, is a major
Routine assessment of oral health among the aged ~ Public health problem among all age groups
population is included in the WHO policy proposals globally [6], [7]. The risk factors for dental caries
[1], [2]. Increased prevalence of coronal, root among elderly includes systemic diseases, diet
surface caries and periodontal disease, increases  Pattern, diet frequency, amount of plaque,
the prevalence of tooth loss among the elderly. —decreased salivary secretion, pH, fluoride
[3],[4]. The increase in prevalence of oral diseases ~ Programs, amount and type of microorganisms,
among elderly can be attributed to their host susceptibility, social and behavioral factors
deteriorating manual dexterity which makes it [81.[9], [10].
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Evidence has shown that diet plays a major role in
causing dental caries, also dental caries can be
prevented [11]. Assessment of diet content and
frequency among elderly becomes the utmost
importance in caries risk assessment. The caries
risk assessment helps in making decisions to
prevent and treat dental caries [12], [13].
Furthermore, there is an increased risk of caries
and periodontitis among the aging population due
to general chronic diseases such as Dementia and
Alzheimers where manual dexterity and smoking
habit plays a vital role [14]. [15].

Literatures have reported a significant correlation
between the various components of Cariogram like
diet, microbiological factors, saliva secretion,
fluoride, previous caries experience with estimated
chance to avoid new caries among adults and
adolescents [16],[17],[18], [19]. However there is a
lacunae in research in assessing the caries risk
among elderly population using Cariogram
software. Caries risk assessment will help in
educating the elderly people and their caregivers on
preventive measures of dental caries [20].
Customized preventive programs targeting the
relevant risk factors should be directed since there
is much variation in the impact of risk factors
among elderly [21],[22]. Therefore, there is a high
time needed for early identification and curbing of
relevant risk factors for dental caries among older
people.Previously we have focused our research on
various invitro and invivo studies. [23-42] We have
currently shifted our focus to this retrospective
analysis. This study thus aimed to assess the chance
to avoid new caries and circumstances in elderly
population using Cariogram.

MATERIALS AND METHODS

Study setting and design

A retrospective study was designed and conducted
by reviewing 86,000 case records of patients from
the author’s University hospital for a period of ten
months (June 2019 - April 2020).

Ethical approval

Prior approval to carry out the study was obtained
from the Institutional Research Committee of the
authors University
(SDC/SIHEC/2020/DIASDATA/0619-0320).

Data collection

Consecutive case records containing information
about Bratthalls’s cariogram program data
pertaining to both males and females were
retrieved. Case records of patients age less than or
equal to 60 years and patients records with history
of physical and mental challenges were excluded.
Subjecting to the selection criteria, a total of 524
patient records was obtained. On removing the
duplicate and incomplete information case records;
a final data of 283 patients records were entered
and subjected to statistical analysis. The
information on the percentage of chance to avoid
new caries and percentage of circumstances
(Decayed, Missing, Filled Surface (DMFS); medical
conditions and medications that predispose to
dental caries) were collected.

The Cariogram

The term “Cariogram” was coined by Douglas
Bratthall in 1996 at the Dental School in Malméo
University (Malmo, Sweden) to exhibit the
interaction of various caries risk factors illustrated
as a pie chart [43]. Cariogram is a software program
developed to assess caries-risk clinically [44].
Clinical examination, diet frequency, history on
systemic diseases and medication, fluoride
programs, salivary pH and flow, total count of
microorganisms (S.mutans and Lactobacillus) were
assessed and scored according to the program
developer instruction [45] This software ariogram
the data and illustrates the results as a pie chart
with five sectors, colored green, yellow, red, dark
blue and light blue representing various caries risk
factors [46]

Cariogram

Sectors Factors measured

Dark blue sector

Diet - combination of contents and frequency

Light blue sector

Susceptibility - combination of fluoride program, saliva secretion,
and saliva buffer capacity

Red sector
count

Bacteria - combination of the plaque amount and the S.mutans (MS)

Yellow sector
systemic diseases

Circumstances - amalgamation of past caries experience and
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Green sector

Estimated chance to avoid new caries

Statistical analysis

Data was recorded in Microsoft Excel 2016
(Microsoft office 10) and later imported to the
Statistical Package for Social Science (SPSS IBM
version 20.0) for statistical analysis. Descriptive
statistics and independent t test was employed with
a level of significance set at p<0.05.

RESULTS

The recorded mean age among the study population
was 65.8 + 5.1 years. Among 283 elderly patients;
62.19% were males and 37.81% were females
[Figure 1]. The mean of circumstances sector
among the males was 7.79 and among the females
was 8.34. There found to be no significant
difference in the mean circumstances sector
between males and females (P>0.05). However,
females have had higher past caries experience
(increased risk for caries) than males. [Figure 2].
The mean estimated chances to avoid new caries
among males was 47.79 and females was 46.06. No
significant difference in the mean chance to avoid
new caries among males and females in the
independent t test (P>0.05). However, females have
less chance to avoid new caries (more caries risk)
compared to males [Figure 3]. About 95.76% of
elderly patients had less than 20% of the
circumstances sector and 4.24% had between 20%-
40% of the circumstances sector. Most of the elderly
had past caries experience [Figure 4].

About 18.73% of elderly patients had less than 20%
of the estimated chance to avoid new caries, 19.79%
of patients had between 20%-40%, 26.5% of
patients had between 40%-60%, 24.03% of
patients had between 60%-80% and 10.95% of
patients had between 80%-100% of the estimated
chance to avoid new caries. Most of the elderly
patients have had moderate risk for caries [Figure
5].

DISCUSSION

The data for this retrospective study was based on
residents of Chennai seeking treatment at private
dental college, Chennai. Currently there is no
existing studies investigating the green sector and
the yellow sector of cariogram among elderly in the
South Indian population. This study thus aims to
shed light on the systemic diseases, past caries
experience and the subsequent chance to avoid new
caries in elderly patients.

One study conducted among young adults reported
a significant correlation between caries risk and
previous caries experience, previous and current
fluoride programs, and S. mutans and Lactobacillus
counts in unstimulated saliva [47]). Another study
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found a statistical significant correlation between
plaque amount, diet frequency and the chance to
avoid new caries among children [48]

A study assessed the caries risk among school going
children in the Puducherry population concluded
that the mean actual chance to avoid new caries in
high caries risk group and low caries risk group was
statistically significant [49]). One study in
consistency with the present study which assessed
caries risk among elderly, established a statistical
significant association between the chance to avoid
new caries and past caries experience [50].
Another study which assessed the caries risk using
a cariogram model found an increased incidence of
caries among individuals with high caries risk than
individuals with low caries risk in adults [51]. One
other study exhibited a significant association of
diet frequency, plaque amount and salivary
secretion rate with increment of caries [52]. A study
which assessed the caries risk using a cariogram
model in a group of elderly individuals found that
the mean decayed, missing and filled surfaces
(DMFS) after a five year period was high among
group of individuals with high caries risk (0% - 40%
chance of avoiding new caries) when compared to
group of individuals with low caries risk (61% -
100% chance of avoiding new caries) [53].

A Study among elderly concluded that the chance to
avoid new caries (the green component) was lower
in periodontitis patients when compared to
patients with healthy gingiva [54]. It can be
attributed to the fact that periodontal disease
bacteria compensate for the cariogenic bacteria to
maintain the oral microbial flora. A majority of
highly cited literature shows significant association
between past caries experience, systemic diseases
and the chance to avoid new caries, thus being in
agreement with the findings of the present study.
The results of this study cannot be generalized to
other elderly populations due to geographic and
cultural variations. Further prospective studies are
needed to examine the applications of cariogram
programs to special high-risk groups such as the
elderly population.

CONCLUSION

Within the limits of this study, a statistical
significant association was found between the
chance to avoid new caries and the circumstances
in elderly patients. An awareness and education
about caries preventive measures to be inculcated
among the elderly population. A special
consideration for preventive measures should be
directed to the elderly population with chronic
diseases such as Dementia and Alzheimers.
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Figure 1 : Bar graph representing gender distribution. X axis represents the gender and Y axis represents the
percentage of elderly patients included in this study. 62.19% were males (Red) and 37.81% were females
(Blue).

Mean Circumstances
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Figure 2 : Bar chart with error bars representing the mean distribution and mean comparison of
circumstances among males and females. X axis represents the gender and Y axis represents the mean

circumstances. The mean past caries experience of males (Red) was 7.79 and of females (Blue) was 8.34. No
significant difference observed (P>0.05). However, females have higher past caries experience (increased
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risk for caries) than males.
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Figure 3 : The bar chart with error bars represents the mean distribution and mean comparison of estimated
chance to avoid new caries among males and females. X axis represents the gender and Y axis represents
the mean estimated chance to avoid new caries. No significant difference in the mean chance to avoid new
caries among males and females in the independent t test (P>0.05). However, females have less chance to
avoid new caries (more caries risk) compared to males.

Circumstances (% of yellow component of cariogram)
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Figure 4 : The pie chart represents the distribution of the circumstances sector for caries risk among the
elderly patients. 95.76% of elderly had 0%-20% of past caries experience (blue) and 4.24% of elderly had 20-

40% of past caries experience (red).

Estimated chance to avoid new caries (% of green component of cariogram)

Figure 5 : Pie chart representing the distribution of the estimated chance to avoid new caries among elderly
patients. 18.73% of elderly had 0%-20% (blue), 19.79% of elderly had 20-40% (red), 26.50% of elderly had 40-
60% (green), 24.03% of elderly had 60-80% (yellow) of chance to avoid of new caries.
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