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Background: Evidence suggests that dental diseases might have a role in the development and progression
of coronary artery diseases (CAD) and diabetes mellitus (DM). The objective of this study was to determine
the relationship of dental diseases with CAD and DM in Bangladesh.

Methods: We conducted a cross-sectional study among 216 consecutive patients admitted in a tertiary
hospital between March and July 2011. Data were collected on socio-demographic status, smoking, blood
pressure (BP), diet, physical activities, and biochemical measurements of lipid profile, glycated hemoglobin
(HbAlc), C-reactive protein (CRP), fibrinogen, creatinine kinase MB (CK-MB), troponin, serum creatinine
and serum glutamic-pyruvic transaminase (SGPT). CAD was detected using echocardiographic and coronary
angiogram (CAG) reports. All patients underwent oral examination for dental disease. Relationship between
dental disease with CAD and DM were explored statistically.

Results: The mean age of the participants was 57.8+12.5 years and almost two-thirds (67.1%) were male.
A great majority of the patients had CAD (90.3%) and type 2 DM (83.8%), and only 44% suffered from
dental diseases. Less than one-third patients presented with acute myocardial infarction (MI), 23% with old
MI, 11% unstable angina (UA) and 26.4% with non-ST elevation MI. Logistic regression results indicated
that patients with DM and CAD had approximately 2.6 and 4.6 times more odds of association with dental
diseases than those without DM and CAD (both P value <0.001).

Conclusions: This study suggests a relationship of dental diseases with CAD and DM among Bangladeshi
patients. Further studies are required to confirm these relationships in large clinical studies. Screening for

CAD and DM should be considered among those with dental diseases and vice-versa.
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Introduction

Coronary artery disease (CAD) is one of the major
causes of morbidity and mortality worldwide, including
low and middle income countries (1,2). In recent years,
the prevalence of CAD increased rapidly in most of the
developing countries, including Bangladesh (3). The World
Health Organization projected that by the year 2020,
CAD will be the leading cause of death in developing
countries (3). Existing data suggest that epidemiological
transition of rapid socioeconomic growth in developing
countries and change in lifestyle is increasing the exposure
to risk factors for CAD, such as diabetes, dyslipidaemia,
genetic factors, hypertension, and smoking (3,4). However,
many of these traditional risk factors do not explain the
pathophysiological etiology of CAD. Recent evidence
points out at the possible role of several infectious agents,
such as dental infections in the pathogenesis of CAD (5,6).

Diabetes mellitus (DM) is a chronic condition that has
become pandemic with increasing prevalence worldwide.
Patients with DM often suffer from several oral and
dental diseases, such as periodontal diseases, dental caries,
and tooth loss in addition to the existing complications
of the disease (7). The exact prevalence of periodontal
diseases in Bangladesh is not known but estimated to be
in the range of 18.5% to 42% (8). Evidence suggest a
bidirectional relationship between DM and periodontal
diseases (7). A recent study in Bangladesh reported that
periodontal diseases can adversely affect the metabolic
control of DM (9). The association between CAD,
DM and oral health parameters has been explored in
many studies in developed countries. However, data
from developing countries are limited. We therefore
conducted this study to assess the relationship between
dental disease with CAD and DM in patients admitted at
a tertiary hospital in Bangladesh.

Methods
Study design, population and site

A cross-sectional study was conducted among 216
consecutive patients admitted at the Bangladesh Institute
of Research and Rehabilitation in Diabetes, Endocrine and
Metabolic Disorder (BIRDEM) hospital between March
and July 2011. The inclusion criteria were: both male
and female patients aged between 18-70 years, admitted
at BIRDEM hospital with CAD, DM or both. Those

with serious complications, emergency admissions, or
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undergoing any surgical operative procedure were excluded.

Data collection

Data were collected by a team of two medical officers, two
research nurses and a dentist experienced in hospital data
collection, and trained by the investigators for five days in
BIRDEM hospital. A pretested questionnaire was used for
data collection through face-to-face interviews.

Variables and measurements

The questionnaire contained questions related to socio-
demographic status, smoking habits, physical activity, daily
consumption of vegetables, fruits, salt and oil. Physical
activity was considered as recommended 150 minutes
per week of vigorous activity. The daily recommended
consumption of vegetables and fruits, salt and oil was
defined as 400 grams or 5 serving, 5 grams or 1 teaspoon
and 50 grams or 12 tea spoons, respectively according to
WHO guidelines and recommendations. Blood pressure
(BP) was measured using a mercury sphygmomanometer
by the study physician in the wards when the patients was
relaxed and repeated after ten minutes. The mean value of
the two readings was considered. Weight and height was
measured using standardized weight and height scale. Body
mass index (BMI) was measured as weight in kilograms
divided by height in centimeters squared. Blood samples for
measurement of serum total cholesterol, triglyceride (T'G),
high density lipoprotein (HDL), low density lipoprotein
(LDL), glycated hemoglobin (HbAlc), c-reactive protein
(CRP), fibrinogen, serum creatine kinase MB (CK-MB),
troponin, serum creatinine and serum glutamic-pyruvic
transaminase (SGPT) were collected from the wards using
aseptic techniques by the research nurse. All blood samples
were analyzed in the BIRDEM laboratory using standard
methods. Echocardiographic findings and results of the
coronary angiogram (CAG) status of the patients were
collected from patients’ medical records and interpreted by
a cardiologist.

Dental examinations

All patients underwent a comprehensive dental examination
performed by a single dentist with extensive clinical
experience during the hospital stay and included evaluation
of bleeding on probing, periodontitis, gum recession and

decay and missing teeth (DMFT).
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Data analysis

Data were presented as numbers (n) and percentages (%)
with mean * standard deviation (SD). Sample proportions
were compared by chi-square tests with Yates’ correction
and Fishers’ exact tests for categorical variables. Student’s
t-test and Mann Whitney tests were performed for
parametric and non-parametric continuous variables.
Association of dental diseases with DM and CAD were
analyzed using multivariate logistic regression models with
adjusting for age, sex, and smoking. Odds ratios (OR) with
95% confidence interval (CI) were shown and a P value of
<0.05 was considered as statistical significant.

Ethics

All participants in the study were informed about the
objectives of the study and that participation was voluntary,
and participants could leave the study at any time which will
not affect the services they were receiving at the hospital.
Confidentiality of the participants was maintained and data
was restricted to the study investigators. All participants
provided written informed consent before participating
in the study. The study protocol was approved by the
institutional review board of the Bangladesh Medical
Research Council (BMRC).

Results
Socio-demography of the study participants

The mean age of the participants was 57.8+12.5 years
and ranged from 31-68 years. Almost two-thirds of the
participants (67.1%) were male. The main occupation of
the participants was service (16.7%), business (20.4%),
housewife (19.9%), retired (32.9%) and others (10.1%).
More than half of the participants were illiterate or
completed secondary education. The mean monthly income
of the participants was 16,374x14,262 Bangladeshi Taka
(Table 1).

Risk factors for DM and CAD

The mean BMI of the patients was 24.81+4.34. The mean
waist circumference was 87.89+18.46 cm (range, 39—
125 c¢m). The mean systolic and diastolic BP was
117.08£15.05 and 72.01+7.64 mmHg. Among the study
participants 83.8% had type 2 DM.

The overall prevalence of tobacco use in any form was
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40.8%. The proportion of current, recent, former and never
smokers were 6.5%, 3.7%, 30.6% and 59.3% respectively.
The duration of smoking was <20 years in 9.7% and equal
and more than 20 years in 20.4% patients respectively. Two-
third of the participants reported <150 min/week vigorous
activity and 33.4% performed recommended physical
activity. The proportion of patients taking recommended
daily consumption of vegetables and fruits, salt and oil was
36.6%, 39.6% and 45.9%, respectively (Tuble 1).

Biochemical parameters

The mean total cholesterol was 162.03+£54.15 mg/dL,
HDL cholesterol 36.34+12.34 mg/dL, LDL cholesterol
101.54+34.98 mg/dL and TG was 163.22+75.51 mg/dL.
The mean HbAlc was 7.96%+x1.27%. The mean CRP was
15.76+10.11, fibrinogen 368.14+86.16, CK-MB 28.30x
25.47 units/L, troponin 2.55+5.19, serum creatinine
1.61+1.11 and SGPT was 34.12+26.87 (Table I).
Biochemical analysis showed that 35.3% patients had
fibrinogen (>400 mg/dL), 74.65 had CK-MB <24 units/L,
55.4% had troponin <0.2 ng/mL, 55.4 had serum creatinine
>1.2 mg/dL, 21.1% had SGPT >40 U/L. The serum
lipid profile analysis showed that 30.6% had cholesterol
>200 mg/dL, 48.3% had LDL <100 mg/dL, 30.6% had
HDL >40 mg/dL and 51.7% had TG >150 mg/dL.

Dental disease status

The overall proportion of patients with any dental disease
was 44%, and 40.7% participant had bleeding on probing.
In case of periodontitis, mild (<3 mm), moderate (3-5 mm)
and severe (>5 mm) periodontitis were reported among
7.4%, 20.4% and 19.4% respectively. Almost one-third of
the participants reported gum recession, 13.4% showed
decaying and 30.4% had missing teeth (Tuble 2).

Echocardiography and coronary angiograpbic findings

Echocardiography reports by 2D and M-mode showed that
left ventricular ejection fraction (LVEF%) was [30-50]
reduced in 51.5% patients. 29% patients were admitted
with acute myocardial infarction (acute MI), 23% with old
MI, 11% with unstable angina (UA) and 26.4% with non
ST elevation MI (NSTEMI) respectively (Figure I1). The
proportion of patients with left anterior descending artery
(LAD) stenosis was 9.1%, left circumflex artery (LCX)
stenosis 27.3 % and right coronary artery stenosis was (RCA)
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Table 1 Socio-demographic characteristics and risk factors of

the study participants
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Table 1 (continued)

Characteristics % n[216]
Age (years)
<40 6.5 14
40-49 39.8 86
>50 53.7 116
Range 31 to 68 years
Mean + SD 57.8+12.5
Gender
Male 67.1 145
Female 32.9 71
Occupation
Service 16.7 36
Business 20.4 44
Housewife 19.9 43
Retired 32.9 71
Others 10.1 22
Education
llliterate 13.0 28
Secondary school 47.2 102
Graduate 20.4 44
Masters 19.4 42
Type 2 diabetes 83.3 181
Hypertension
Systolic BP (mean + SD) 117.08+15.05
Diastolic BP (mean + SD) 72.01+7.64
Smoking and smokeless 40.8 88
Physical activity level
<150 min/week 66.6 144
>150 min/week 334 72
Daily vegetables and fruits consumption
<400 gm (5 servings) 63.5 137
>400 gm (5 servings) 36.6 79
Daily salt consumption
<1 teaspoon (5 grams) 39.9 130
>2 teaspoon (5 grams) 60.1 86
Daily oil consumption
<12 teaspoons (50 grams) 45.9 117
>12 tablespoons (50 grams) 54.1 99
HbA1c%, mean + SD 7.96+1.27
Lipid profile

Characteristics % n [216]
Cholesterol 162.03+54.15
HDL 36.34+12.34
LDL 101.54+34.98
TG 163.22+75.51
CRP Range: 2-48, 209
15.76+10.11
Fibrinogen Range: 210-510, 201
368.14+86.16
CK-MB Range: 1-130, 209
28.30+25.47
Troponin Range: 0.02-26.80, 209
2.55+5.19
Serum creatinine Range: 0.6-5.3, 195
1.61+1.11
SGPT Range: 10-133, 209
34.12+26.87

SD, standard deviation; BP, blood pressure; HbA1c, glycated

haemoglobin; HDL, high density lipoprotein;

LDL, low

density lipoprotein; TG, triglyceride; CRP, c-reactive protein;
CK-MB, creatinine kinase MB; SGPT, serum glutamic-

pyruvic transaminase.

Table 2 Dental disease status of the patients

Table 1 (continued)
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Dental diseases % n[216]
Affected

Yes 44.0 95

No 56.0 121
Bleeding on probing

Yes 40.7 88

No 59.3 128
Periodontitis

Mild <3 mm 7.4 16

Moderate 3-5 mm 20.4 44

Severe >5 mm 19.4 42
Gum recession

Present 33.3 72

Absent 66.7 144
DMFT

D = decayed 13.4 29

M = missing 30.1 65
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Figure 1 Diagnosis of the patients by echocardiography (n=195).
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Figure 2 Cardiac catheterizaton (CAG) status of the patients (n=77).

. Dental diseases ) 95% Cl
Variable OR for dental disease P value
Yes No Lower Upper
DM yes 86 95 2.61 1.16 5.89 0.0203
DM no 9 26
CAD yes 136 59 4.61 1.77 12.00 0.0018
CAD no 7 14

OR, Odds ratio is calculated from multivariate logistic regression models adjusted for age, sex and smoking status. DM, diabetes
mellitus; CAD, coronary artery diseases; OR, odds ratio; Cl, confidence interval.

27.3% respectively. Combination of stenosis LAD + LCX
was 9.1%, LAD + RCA was 18.2% and LAD + LCX + RCA
was 9.1% (Figure 2).

Relationship of dental disease with DM and CAD

The mean ejection fraction in patients with DM and dental
disease was 37.43£9.47 and DM without dental disease was
52.94£10.84 (P<0.001). Similarly, in patients with DM and
dental disease the mean HbAlc was 9.69+1.92 and in those with
DM and no dental disease HbA1C was 6.22+0.62 (P<0.001).

Multivariate logistic regression analyses indicates that
patients with DM had 2.6 times higher odds of association
with dental diseases compared to their counterparts (95%
CI, 1.16-5.89, P=0.0203). Similarly, patients with CAD had
4.6 times higher odds of association with dental diseases
compared to patients without CAD (95% CI, 1.77-12.01,
P=0.0018) (Tuble 3).

Discussion

This is the first study in Bangladesh, to the best of our
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knowledge, comparing the relationship of dental diseases
with angiographically detected CAD and confirmed cases
of DM. Our study suggests a significant relationship of
dental diseases with DM and CAD in Bangladeshi patients
admitted at a tertiary hospital. The prevalence of dental
diseases in our patients was 44% (95% CI, 37.4-50.6),
which is higher than previous reports in Bangladesh (8).
A recent study among patients with DM in urban Dhaka
showed that the proportion of periodontitis was the highest
(55.8%), followed by gingivitis 32.5%, periodontitis
with endodontic lesion exactly 5% and necrotizing
periodontal diseases 4.2% whereas periodontal abscesses
showing the lowest was 2.5% (9). This study showed a
significant association of periodontal diseases with age and
reported that for each year increase of chronological age
of the patients there was 0.20% increase of occurrence of
periodontal diseases

A possible explanation for the reported association
between dental diseases and CAD could be due to the role
of bacterial products and inflammatory factors from dental
infections that spreads into the blood stream and could
have a role in atherosclerotic plaque formation, leading
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to development of CAD (10). However, such associations
still need proof of concept. As diabetes is a costly condition
affecting millions of people in Bangladesh (11), measures
for its early prevention might contribute to preventing
CVD mortality and morbidity.

In our study, DM patients with dental disease had
significantly lower ejection fraction and higher HbAlc
compared to their counterparts. A previous study also
showed positive association between dental disease and
worse glycemic control (12). The study reported that
patients with type 2 DM were at higher risk of having severe
forms of periodontal disease compared with non-diabetic
subjects and highlighted the need for frequent supportive
periodontal care for patients diagnosed with type 2 DM at
the clinics (12). Previous studies in Bangladesh showed that
patients with diabetes in Bangladesh, often present with
uncontrolled diabetes, dyslipidaemia, depression, and low
knowledge about their diabetes (13-16).

A study by Janket er a/. compared the associations of
dental score (ADS) with the traditional Framingham Heart
Score in discrimination of CAD cases and controls (17).
A predictive model including the ADS, CRP, HDL
cholesterol and fibrinogen offered similar predictive value
to the Framingham Heart Score and when the ADS were
removed from the model, its predictive ability fell down,
suggesting that the dental score contributed to CAD
prediction on addition to known biochemical predictors. In
this study, patients with CAD had approximately 4.6 times
more chance for association with dental disease than those
without CAD which is similar to a previous study (18).
Our results are consistent with previous reports showing
significant association between dental diseases and CAD
after adjusting for common risk factors of age, sex and
smoking (10).

In this study, periodontal conditions were moderate and
severe in 20.4% and 19.4% of the patients respectively.
Similar results were established in several other studies
(19-21). Almost two-thirds of our participants reported
less than recommended amounts of daily vegetables and
fruits consumption, which is in line with previous reports in
Bangladesh (13,22,23). A previous study showed that altered
nutritional status, such as reduced intake of citrus fruit and
vitamin C, might increases the risks of both inflammation
and cardiovascular diseases (24,25).

The major strength of this study was the detection of
dental disease, CAD and DM by trained dentists, use of
angiographic reports and HbAlc. A limitation of this study
was the cross-section design, which cannot conclude the
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causal association. In addition, this study was conducted
at a tertiary hospital in Dhaka city among patients seeking
healthcare and thus the results cannot be generalizable to
the entire Bangladeshi population. Further multi-center
longitudinal studies are needed measuring the markers of
activated inflammation and hemostasis and determining the
causal relationship of dental disease with DM and CAD.

Conclusions

Patients with DM and dental disease had lower left
ventricular ejection fraction and poor glycemic control than
their counterparts. Patients with DM and CAD have higher
chances of developing dental diseases which might increase
morbidity in these patients. Further studies to ascertain the
causal relationship of dental disease with DM and CAD are
essential in our population. Involving clinicians and dentists
for management of DM and CAD patients might help to
improve the management of these chronic conditions.
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