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Abstract

Introduction: Cardiovascular disorders are responsible for over 32% of annual global deaths so
patients must understand the relationship that exists between cardiovascular disorders and dental
concerns. We believe that the DMFT system should efficiently be able to communicate these concerns
in easy to understand numbers to the patient if there exists a difference between the DMFT scores of
a cardiovascular disorder patient and a non-cardiovascular disorder patient.

Aim: The aim of this study is to compare the DMFT scores of cardiovascular disorder patients and
non-cardiovascular disorder patients.

Materials and methodology: A retrospective cross-sectional study was conducted using established
records of calculated DMFT scores as mentioned in the hospital’s online database from Saveetha
Dental College between April 2020 and March 2021. Relevant data such as patient age, sex, type of
cardiovascular status, DMFT score and their medication utilization status was acquired. This data
was recorded in a Microsoft Excel spreadsheet and was later exported to the Statistical Package for
the Social Sciences for Windows for statistical analysis. A Chi Square test was used with the level of
significance set at p<0.05.

Results and discussion: The findings of our study suggest that there is a statistically significant
difference between the DMFT scores of a cardiovascular disorder and a non-cardiovascular disorder
patient.

Conclusion: Within the limitations of the study we may conclude that gender and drug intake have a
role to play in elevating the DMFT scores in a cardiovascular disorder patient as compared to a non-
cardiovascular disorder patient.
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Introduction
The DMF (Decayed, Missing and Filled) index has been

removed for reasons other than dental caries [7]. Choosing to
count third molars is optional - but in our present study we

successfully employed for almost 80 years [1] and has long
since been established as the ‘key measure of dental caries
experience in dental epidemiology’ [2]. It is used only on
permanent teeth and is expressed as the total number of teeth
or surfaces that are decayed (D), missing (M) or filled (F) in
an individual [3]. When the index is applied to the teeth as
a whole unit it is called the DMFT index and its scores can
range from 0 to 28 or 32 depending on whether or not the third
molars were included in the scoring [4]. Likewise, when the
index is applied only to the tooth surfaces (five surfaces per
posterior tooth and four surfaces per anterior tooth), it is called
the DMFS index and its scores can range from 0 to 128 or 148
depending on whether or not the third molars were considered
in the scoring. While calculating the DMFT of an individual,
we do not include teeth which are unerupted, congenitally
missing [5,6], supernumerary in number or teeth which were

have opted not to do so.

An estimated 17.9 million people died from cardiovascular
disorders in 2019, representing 32% of all global deaths [8].
Out of these deaths, 85% were due to heart attacks and strokes
[9]. Over three quarters of cardiovascular disorder associated
deaths take place in low and middle-income countries.
They are a group of disorders that affect the heart and blood
vessels. They include coronary heart disease, cerebrovascular
diseases [10], peripheral arterial disease [11], rheumatic heart
disease, congenital heart diseases [12], deep vein thrombosis
and pulmonary embolisms [13]. Heart attacks and strokes
are generally acute occurrences and are mainly caused by
a blockage that obstructs blood from flowing to the heart
or to the brain [14]. The most common cause for this is the
accumulation of fatty deposits on the inner walls of the blood
vessels that supply the heart or the brain. Strokes can also be
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caused by bleeding from a blood vessel in the brain or from
blood clots [15]. These morbid conditions have been known to
be associated with exacerbated dental lesions [16], periodontal
diseases [17] and oral conditions as of late and thus dental
personnel and medical officers must be well informed about
cardiovascular disorders.

Cardiovascular disorder patients should be treated with extra
care in a dental clinic. This includes giving sound local
anaesthesia to minimise the patient’s stress levels, avoiding
intravascular medication injections and considering antibiotic
prophylaxis. Epinephrine should be avoided or used cautiously
in patients with pacemakers or automatic defibrillator devices
because of the possible chance of refractory arrhythmia [18].
Cross-consultation with the patient's cardiologist is advised.
In the past, cardiovascular drugs have been considered
as a possible contributor for poor oral health. Also most
cardiovascular patients take anticoagulants and antiplatelet
based drugs which must be medically managed for dental
procedures involving hemorrhage by the cardiologist and then
resumed [19].

Aspirin based therapy is not a contraindication unless the
patient is on very high doses for severe arthritis. Continuing
medical and dental education credits should emphasize cross-
training the candidates in both areas to ensure comprehensive
treatment. These patients should also be advised to quit
tobacco habits [20,21], to exercise regularly, follow a low
fat diet and to religiously maintain their oral hygiene. They
must be comprehensive of the relationship that exists between
cardiovascular disorders and dental concerns. We believe that
the DMFT system should efficiently be able to communicate
these concerns in easy to understand numbers to the patient
if there exists a difference between the DMFT scores of a
cardiovascular disorder patient and a non-cardiovascular
disorder patient.

Our team has extensive knowledge and research experience
that has translated into high quality publications [22—41].
Thus, the aim of our current study is to compare the DMFT
status and scores of cardiovascular disorder patients and non-
cardiovascular disorder patients and to study the possible
associations it may possess with drug intake and gender.

Materials and Methodology
Study design and setting

This retrospective cross-sectional institution based study
examined the records of 88,950 patients from April 2020 to
March 2021 undergoing various treatments at Saveetha Dental
College, Chennai, India. Ethical approval was obtained from
the Institutional Ethics Committee. The study population
included patients with established records of calculated
DMEFT scores as mentioned in the hospital’s online database
- Digital Information Archiving System (DIAS) of all ages.
They were separated according to the presence or absence
of cardiovascular disorders, gender and the use or disuse
of cardiovascular drugs. Mentally or physically disabled
individuals were excluded from the study.

Data collection

The records of patients who visited the hospital from April
2020 to March 2021 were analysed and were used to identify
100 patients with cardiovascular disorders and 100 patients
free of cardiovascular disorders, both with established records
of DMFT scores. Relevant data such as patient age, sex, type
of cardiovascular status, DMFT score and their medication
utilization status was acquired. Repeated patient records and
patients with incomplete treatment statuses were excluded.
Clinical photos and radiographs were used to verify the number,
caries status and restoration status of teeth in a patient whenever
necessary. The data obtained was verified by an external reviewer.

Statistical analysis

The obtained data was recorded in a Microsoft Excel 2016
spreadsheet (Microsoft Office 10) and was later exported to
the Statistical Package for the Social Sciences for Windows
(Version 20.0, SPSS, Inc., Chicago, U.S.A.) and was then
subjected to statistical analysis. A Chi Square test was used
with the level of significance set at p<0.05.

Results

The final dataset consisted of 200 patients of predominantly
South Indian origin undergoing various treatments but with
a recorded DMFT score. They were grouped into two equal
subsets, 100 of which were patients with no past or current
history of cardiovascular disorders (‘Non-Cardiovascular
Disorder Patients) and 100 with established cardiovascular
disorders (‘Cardiovascular Disorder Patients’). Patients were
chosen from the age of 40 years onwards. Both genders were
included in the study, classifying them into ‘Male’ and ‘Female’.
They were further divided into “Yes’ and ‘No’ categories within
the ‘Cardiovascular Disorder Patients’ group based on their
medication use for the same. Their DMFT scores were segregated
into four groups based on their severity of involvement: ‘(0-7)
Teeth’, ‘(8-14) Teeth’, ‘(15-21) Teeth’ and ‘(22-28) Teeth’.

Discussion

The results of Figure 1 show the general gender distribution of
the study participants irrespective of the presence or absence of
cardiovascular diseases. Among the total number of participants,
57.5% were females while 42.5% were males. Figure 2 shows the
general DMFT distribution of the study participants irrespective
of the presence or absence of cardiovascular diseases. The most
common range of teeth involved was (8-14) teeth with 34.5%,
followed by (15-21) teeth with 24%, followed by (22-28) teeth
with 21.5% and finally (0-7) teeth with 20%. This suggests that
beyond the age of 40 years it is rarer to see disease free teeth than
diseased or once diseased teeth.

Figure 3 shows the distribution of the study participants who
are and are not on medication for established cardiovascular
disorders. Among the total number of cardiovascular disorder
patients, 54% were on medication while 46% were not on any
medication. These high numbers of diagnosed-but-untreated
patients greatly mean that patients should be advised to begin
or continue their medication as per their prescriptions more
regularly.
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Figure 1. Bar graph showing the general gender distribution of the study participants irrespective of the presence or absence of cardiovascular
diseases. Here, the ‘X’ axis represents the gender ‘Female’in maroon and ‘Male’in green. The ‘Y’ axis represents the number of participants
in percentage units. Among the total number of participants, 57.5% were females while 42.5% were males.
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Figure 2. Bar graph showing the general DMFT distribution of the study participants irrespective of the presence or absence of cardiovascular
diseases. Here, the ‘X’ axis represents the DMFT subsets ‘(0-7) Teeth’ in yellow, (8-14) Teeth’in blue, (15-21) Teeth’in green and ‘(22-28)
Teeth’in red, based on the number of teeth involved in the person’s caries experience. The ‘Y’ axis represents the number of participants in
percentage units. Among the total number of participants, the most common range of teeth involved was (8-14) teeth with 34.5%.

On cross tabulating gender and the presence or absence of
cardiovascular disease, we obtained statistically significant
results as seen in Table 1 and Figure 4, p=0.000, Chi-Square
test. The values suggest that males (30%) are more likely to
present with cardiovascular disorders than females (20%),
despite our sample having more females in general as inferred
from Figure 1. This is in line with the findings of Di Giosia, et
al. [42] where they studied the gender differences that existed
within cardiovascular disorders and stated that females were

less likely to suffer from cardiovascular disorders as opposed
to males.

Figure 5 and Table 2 explain the association between the
presence or absence of cardiovascular disease and the DMFT
score of a patient where we observed statistically significant
results, p=0.000, Chi-Square test. It suggests that in the
subset of (0-7) teeth and (8-14) teeth, it is more common to
appreciate cardiovascular disorder free patients (16.5% and
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Figure 3. Bar graph showing the distribution of the study participants who are and are not on medication for established cardiovascular
disorders. Here, the ‘X’ axis represents the medication employment decisions ‘Yes’in pink and ‘No’in purple. The ‘Y’ axis represents the

number of participants within this group in percentage units. Among the total number of cardiovascular disorder patients, 54% were on
medication while 46% were not on medication.

Table 1. Tabulation showing Chi-Square association between gender and the cardiovascular type, where we have obtained statistically
significant results (p=0.000).

Association between gender and cardiovascular type
Type of Value Value df Asymp. Sig. (2 Sided)
Pearson Chi-Square 25.064 1 0
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Figure 4. Bar chart representing the association between the presence or absence of cardiovascular disease and gender. Here, the ‘X’ axis
represents the two genders ‘Female’and ‘Male’while the ‘Y’ axis represents the prevalence of cardiovascular and non-cardiovascular patients
where ‘Cardiovascular Disorder Patients’ is represented by red and ‘Non-Cardiovascular Disorder Patients’ is represented by the colour
green, all in percentage units. The results obtained were statistically significant with p=0.000, Chi-Square test.
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Figure 5. Bar chart representing the association between the presence or absence of cardiovascular disease and DMFT score. Here, the ‘X’
axis represents the DMFT subsets ‘(0-7) Teeth’, ‘(8-14) Teeth’, ‘(15-21) Teeth’ and ‘(22-28) Teeth’, based on the number of teeth involved
in the person’s caries experience while the ‘Y’ axis represents the prevalence of cardiovascular and non-cardiovascular patients where
‘Cardiovascular Disorder Patients’ is represented by red and ‘Non-Cardiovascular Disorder Patients’ is represented by the colour green, all
in percentage units. The results obtained were statistically significant with p=0.000, Chi-Square test.

Table 2. Tabulation showing Chi-Square association between the DMFT Score and the cardiovascular type, where we have obtained
statistically significant results (p=0.000).

Association between DMFT Score and cardiovascular type
Value df Asymp. Sig. (2 Sided)
30.089 3 0

Type of Value

Pearson Chi-Square

Table 3. Tabulation showing Chi-Square association between the DMFT Score and medication utilization within the cardiovascular disorder
group, where we have obtained statistically significant results (p=0.000).

Association between Medication and DMFT Score

Type of Value Value

df Asymp. Sig. (2 Sided)

Pearson Chi-Square 47.016

3 0

19% respectively), while in the subsets of (15-21) teeth and
(22-28) teeth it is more common to see cardiovascular disorder
ridden patients (15.5% for both). Overall this translates into
the fact that cardiovascular disorder patients have a more
severe caries experience as compared to non-cardiovascular
disorder patients. This is in agreement with the results of a
study conducted in 2013 by Pimentel et al. [43] in children with
congenital heart diseases, where they concluded that higher
DMFT scores were associated with heart diseases. They also
mentioned that daily drug intake increased the scores and the
number of missing teeth. This is similar to the results of Figure
6 and Table 3 where the association between the DMFT score
and medication utilization within the cardiovascular disorder
group obtained statistically significant results, p=0.000, Chi-
Square test. Out of the medication users, most of them had (22-
28) teeth involved (31%), followed by (15-21) teeth in 16%
and finally 7% for (8-14) teeth. It is interesting to note that not
a single patient on cardiovascular medication had scores in the

range of (0-7) teeth as opposed to the medication free group
with 7% having (0-7) teeth scores. This conclusively suggests
that medication intake greatly plays a role in increasing the
DMEFT scores of an individual suffering from cardiovascular
disorders.

Figure 7 talks about the association between gender and the
DMEFT score. These results were not statistically significant as
seen in Table 4, p=0.070, Chi-Square test.

On analysing all the values we have obtained, we see
that cardiovascular disorder patients tend to have higher
DMFT scores and that males are more likely to suffer from
cardiovascular disorders than females and daily drug intake
can influence the DMFT score of a cardiovascular patient.
As the study does present certain limitations like the inherent
insufficiencies associated with the DMFT index, small sample
size, similar ethnicity and bias risk, further research is needed
to cross-examine our findings.
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Figure 6. Bar chart representing the association between the DMFT score and utilization of medication within the cardiovascular disorder
group. Here, the ‘X’ axis represents the two medication employment possibilities ‘Yes’and ‘No’while the ‘Y’ axis represents the DMFT subsets
(0-7) Teeth’in yellow, ‘(8-14) Teeth’in blue, ‘(15-21) Teeth’in green and ‘(22-28) Teeth’in red, based on the number of teeth involved in the
person’s caries experience, all in percentage units. The results obtained were statistically significant with p=0.000, Chi-Square test.
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Figure 7. Bar chart representing the association between the DMFT score and gender. Here, the ‘X’ axis represents the two genders ‘Male’ and
‘Female’ while the ‘Y’ axis represents the DMFT subsets ‘(0-7) Teeth’in yellow, (8-14) Teeth’in blue, ‘(15-21) Teeth’in green and ‘(22-28)
Teeth’ in red, based on the number of teeth involved in the person’s caries experience, all in percentage units. The results obtained were not
statistically significant with p=0.070, Chi-Square test.

Table 4. Tabulation showing Chi-Square association between gender and the DMFT score, where we have not obtained statistically significant
results (p=0.070).

Association between gender and DMFT score
Type of Value Value df Asymp. Sig. (2 Sided)
Pearson Chi-Square 7.054 3 0.07
Limitations of the Study Future Scope of the Study

Our small sample size where most of the participants are from  The study can be further bettered by involving a higher
South Indian cities lowers the reliability and generalizability = number of patient records from other ethnicities and
of our results with respect to other populations. populations as well, thus overcoming our geographical
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barriers and small sample size and increasing the reliability
of our findings.

Conclusion

Within the limits of our study, we conclude that DMFT scores
of cardiovascular disorder patients are higher than that of a
non-cardiovascular disorder patient. Gender and drug intake
also present as risk factors for altered DMFT scores and we
believe that further research is required to fully understand
these relationships for providing efficient long-term treatment.
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