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diet but the increased glucose level in blood and saliva is the major 
predisposing factor behind the process of dental caries [7]. Aside from 
calcium and phosphates that help remineralize tooth enamel, saliva 
also contains components that can directly attack cariogenic bacteria. 
The absence of copious saliva may result in minimizing buffer activity 
which promotes remineralization of tooth structures early in the caries 
process and resulting in substantial increase in the caries risk [11].

Epidemiological studies have reported that elevated levels of 
calcium, phosphate, and fluoride in plaque may slow down the process 
of caries development. Previous studies also suggest that dental caries 
are produced due to the presence organic acid in dental plaque. Effect 
of low pH also contributes to this fact because it causes the dissolution 
of minerals calcium, phosphate, and fluoride [12-14]. The other 
important predisposing factor for the development of dental caries 
in diabetic patients is the poor glycemic control which leads to the 
impaired functioning of salivary glands and ultimately resulting in 
dryness of mouth [15].

Carie protective factors are biologic or therapeutic measures that 
can be used to prevent or arrest pathologic challenges posed by caries 
risk factors. Best practices dictate that once the clinician has identified 
patient’s caries risk (low, moderate, high or extreme), a therapeutic 
and/or preventive plan may be implemented. Previous literature has 
reported an increased frequency of dental caries attributing to the 
existence of poor metabolic control [16-19]. However the purported 
increased risk of dental caries in relation to certain factors such as poor 
oral hygiene, lack of blood glucose control, unhealthy diet pattern, 
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Introduction
Majority of the systemic diseases evidently present oral symptoms 

and Diabetes Mellitus (DM) is not an exception.  Persons with diabetes 
are at an increased risk of developing oral conditions such as gingivitis, 
periodontal disease, and alveolar bone loss, which has been associated 
with persistent poor glycemic control [1]. According to World Health 
Organization (WHO), DM has been increasing worldwide so abruptly 
that it is declared as an epidemic [2]. The prevalence of diabetes for 
all age groups worldwide was estimated to be 2.8% in 2000 and may 
reach 4.4% by 2030. Additionally, the diabetic population is expected 
to rise from 171 million in 2000 to 3,666 million by 2030 [2]. DM is a 
group of metabolic diseases characterized by hyperglycemia resulting 
from defects in insulin secretion, insulin action, or both [3]. Roglic et 
al. reported that the almost 3 million deaths per year are attributed 
to diabetes, equivalent to 5.2% of all deaths [4,5]. Type II DM mostly 
occurs after 30 years of age and rarely occurs in kids and teenagers. It 
is also characterized by increased blood glucose level and obesity [6].

In terms of oral consequences, physical and biological risk 
factors for enamel or root caries include inadequate salivary flow and 
composition, high numbers of cariogenic bacteria, insufficient fluoride 
exposure, gingival recession, immunological components, need for 
special health care, and genetic factors. Caries are related to one’s 
lifestyle and behavioral factors under a person’s control are clearly 
implicated. These factors include poor oral hygiene, poor dietary habit 
such as frequent consumption of refined carbohydrates, frequent use 
of oral medications that contain sugars [7,8].  Compared to healthy 
people, patients with DM are liable to have higher and more severe 
dental caries and periodontal disease [9].  In addition, people with 
diabetes also have poor oral hygiene encompass elevated rate of plaque, 
calculus, tooth decay, gingival swelling and deep periodontal pockets. 
They are also more prone to infections, including dental abscesses that 
result from progressive dental caries [10].

As a consequence of hyposalivation and elevated salivary glucose 
levels due to severe insulin deficiency, diabetic patients are at a high 
risk of developing dental caries [7,8]. Diabetic patients are mostly 
on non-cariogenic diet as they are limiting carbohydrates from their 

Abstract
Objective: To identify the dental caries status and evaluate its risk among patients with type II diabetes mellitus 

(Type II DM).

Methodology: A cross sectional study was carried out among 100 patients with type II DM, selected through 
consecutive sampling technique from Jinnah Post Graduate Medical Centre Department of Endocrinology, Karachi. 
The data was collected from 30-70 years old type II DM patients during the month of September 2013. After taking the 
consent, the dental caries status was recorded by using Decayed, Missed, Filled, Teeth (DMFT) index and the level of 
caries risk by Caries Assessment Management by Risk Assessment (CAMBRA) form. Oral examination was performed 
by a single trained examiner under daytime light using dental mirror and ball ended probe on mobile dental units. 

Results: The mean DMFT score was found to be 4.9 (DT=2, MT=2, and FT= 0.09). The subjects at low risk were 11% 
whereas, 89% were at high level of risk for dental caries development. The mean duration of diabetes was 8.13 years 
and patients taking insulin were 28.3%, whereas, 54.7% were taking hypoglycemic tablets and 17% were taking both.

Conclusion: Within the limits of the present study, the results indicated that patients with type II DM have high rate 
of dental caries and at high risk of caries development.
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deficient control of administered insulin dose, physical exercise and 
meal timings have never been assessed simultaneously. Therefore, this 
study was intended with the objectives to identify the dental caries 
status and level of caries risk among TYPE II DM patients through the 
employment of Caries Assessment Management by Risk Assessment  
i.e. CAMBRA [20].

Methodology
A cross sectional study was carried out among 100 type II DM 

patients aging between 30-70 years who visited Jinnah Post Graduate 
Medical Centre, Department Of Endocrinology, Karachi, during 
the month of September 2013. The patients were selected through 
consecutive sampling technique and permission was obtained from 
the Department Of Endocrinology prior to the beginning of the data 
collection. 

The subjects were healthy individuals of middle socioeconomic 
class with at least 10 years of diagnosed diabetes.  At the time of the 
study no patient was taking any medications or being treated for 

medical problems other than type II diabetes. All uncontrolled type II 
DM diabetic patients with blood glucose level greater than (>120 mg/
dl) of both genders with at least 20 teeth, taking medication (insulin/
tablet) were included. Individuals with any other diseases such as
physical/mental retardation and non-consenting were excluded from
the study.

After taking consent, the data were gathered through Performa 
which included questions regarding demographic information, 
duration (years since diagnosis of DM), treatment receiving (either 
insulin regimen or oral hypoglycemic tablets), level of control of 
diabetes and laboratory finding such as RBS, FBS and HbA1c levels 
(Figure 1). This information was also cross checked with their medical 
reports. The level of caries risk was assessed using Caries Management 
by Risk Assessment (CAMBRA) [20]. CAMBRA is an evidenced based 
approach of assessing caries risk by evaluating risk factors and patient's 
disease indicators (Figure 2). On the basis of risk assessment form, 
the dental team is capable to segregate patients into categories of low, 
moderate, high or severe risk without difficulty and then build well-
versed suggestions for serving all patients to prevent caries. Through 

Figure 1: Oral Health Record Performa for Diabetics.
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CAMBRA the information was collected regarding contributory, general 
health conditions and the clinical examination was performed to assess 
clinical conditions. The contributory conditions include information 
related to fluoride exposure, sugar intake and caries experience of mothers/
care givers. The presence of fluoride exposure was assessed by asking the 
utilization of fluoride supplements and fluoridated toothpaste. The sugar 
intake was assessed by juice, carbonated or non-carbonated soft drinks, 
energy drinks consumption. The general health conditions include special 
health care needs, medications that cause dryness of mouth and drug/
alcohol abuse. The clinical examination includes dry mouth, cavitated and 
non cavitated lesions, dental plaque, teeth missing due to caries, exposed 
root surfaces and restorations with over hangs margins. The collected 
information was assessed by cross questioning.

After completing the Performa, an examination was done under 
natural sunlight with proper sterilized instruments and disposal. The 
tool used to evaluate caries status was DMFT index. The patients were 
asked to sit on mobile dental unit with back straight and head rested 
in a supine position. The examination was done quadrant wise on all 
present teeth with gloves and mask, the surface was cleaned and dried 
by using cotton. The decayed, missed and filled scores of teeth were 
recorded by a single examiner using dental mirror and ball end probe 
and DMFT index was used to record the dental caries status [21]. Data 
was entered and analyzed using SPSS (Statistical Package for Social 
Sciences) version 16. Descriptive statistics were employed to obtain the 
mean DMFT (standard deviation) and the frequencies of the responses 
of CAMBRA form.

Figure 2: Caries Risk Assessment Form.
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Low fluoride exposure, increase frequency of taking sugary food and 
soft drinks and observed xerostomia were the prominent reasons being 
reported behind this increased risk for caries. 

Present data reported poor oral health knowledge, attitude 
and practices among the selected population as excessive plaque, 
poor restoration status (overhangs) and exposed root surfaces were 
identified in majority of the participants. Also 41% of the participants 
self-reported the development of 3 or more carious lesions in last 
36 months, which demonstrate poor oral hygiene maintenance and 
low practices of preventive strategies by this particular group in 
observation. This also suggest that decreased salivary flow and increased 
concentration of glucose in blood and saliva favored the growth of 
oral bacteria, resulting in high prevalence of caries in the diabetic 
patients in spite of low cariogenic potential of diet. Previous literature 
evidently suggests that past caries experience is the single best predictor 
for future caries development [15]. Earlier epidemiological study has 
reported low prevalence of dental caries in diabetics as compared non-
diabetics. Findings of the present study are in line with the study of 
Malicka et al. which reported high mean DMFT in type II diabetics 
as compared with type I diabetic patients and healthy individuals [7].
Another study conducted in Pakistan in 2011 identified a mean DMFT 
of 2.49 in diabetic patients in contrast to 0.53 in control group [22].
Current study is also in line with a previous study conducted in 2011 as 
it has revealed cases with exposed root surfaces which may predict the 
increased susceptibility to root caries in type II DM patients probably 
due to the increased incidence of gum recession, the development of 
root caries may increase [7].

Results
One hundred patients were examined out of which 10% were male 

and 90% were females with the mean age of 48 ± 13 years. The mean 
DMFT score was found to be 4.9 (DT=2, MT=2, and FT=0.09). The mean 
duration of diabetes was 8.13 years. Patients taking insulin were 28.3% 
while 54.7% were taking hypoglycemic tablets and 17% were taking 
both. Table 1 reveals the frequency of responses self-reported by the 
subjects employing CAMBRA form and co-existing clinical conditions 
as reported after dental examination. Same table identifies that the 
subjects at low risk were 11% whereas, 89% were at high level of risk for 
dental caries development.

Discussion
This study was planned to evaluate the dental caries status of 

type II DM patients and the level of caries risk among these subjects. 
CAMBRA form was used to assess caries risk by evaluating risk 
factors and patient's disease indicators. It was first introduced in 2003 
when an unofficial group called the Western CAMBRA Coalition 
was formed that included stakeholders from education, research, 
industry, governmental agencies and private practitioners based in the 
western region of the United States. It has the background principle of 
preventing or treating the cause of dental caries at the earliest stages 
rather than waiting for irreversible damage to the teeth [2].

In the present study the mean DMFT score of diabetic patients was 
found to be 4.9, higher than reported by World Health Organization 
(WHO) [18]. The CAMBRA form has identified that around 90% of 
the diabetic participants were at high risk of developing dental caries. 

Contributing Oral Conditions Response Yes/No Response (%)

Fluoride exposure (through drinking water, supplements, professional applications, toothpaste) Yes
No

27%
73%

Sugary food or drinks (including juices, carbonated or non- carbonated soft drinks, energy drinks, 
medicinal syrups)

•	 Primarily	at	meal	times
•	 Frequently	between	meal	exposures/day
•	 Prolonged	between	meal	exposures/day

27%
63%
10%

Dental Home: established patient of record, receiving regular dental care in a dental office Yes
No

66%
34%

General  Health Conditions

Special health care needs (developmental, physical, medical or medical disabilities that prevent or limit 
performance of adequate oral health care by themselves or care givers)

No
Physical
Medical

26%
68%
6%

Eating Disorders

No
Constipation

Nausea
All

45%
47%
4%
4%

Drug/Alcohol abuse Yes
No

27%
37%

Clinical Conditions

Cavitated or Non-Cavitated (incipient) 
Carious Lesions or Restorations (visually or radiographically evident)

•	 No	new	 carious	 lesions	 or	 restorations	 past	
3	months

•	 1	or		2	new	carious	lesions	last	36	months
•	 3	or	more	carious	lesions	last	36	months

26%
31%
41%

Plaque Yes
No

50%
50%

Exposed Root Surfaces Yes
No

56%
44%

Restorations with overhang margins Yes
No

98%
2%

Dental Orthodontic Appliances Yes
No

8%
92%

Sever Dry Mouth ( Xerostomia ) Yes
No

50%
50%

Level of Risk Low
High

11%
89%

Table 1: Self-reported responses to CAMBRA Form and coexisting clinical conditions.
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Moore et al. reported an increased prevalence of caries in type I 
diabetics, located particularly in the root or cervical regions. The 
authors related this observation to the age of the patients, the presence 
of increased gingival recession, and the presence of concomitant 
kidney disease. Caries of this kind have also been related to a specific 
diet based on carbohydrates, with an incorrect provision of calcium 
and phosphorus. However, this is in contrast to the fact that patients 
with good diabetes control have reduced sugar intakes [23].

Present study may present the limitation that this was an institutional 
based study and therefore the results may not be generalized. This 
suggests a clear requirement of larger scale, community level research 
in this field. Also apart from CAMBRA form and DMFT recording, 
other standard dental indices such as oral hygiene index, plaque index, 
gingival index, bleeding index and clinical attachment loss may also 
be employed to report the simultaneous periodontal status in type 
II diabetic patients. Oral microbial counts, quantity and flow rate of 
saliva, oral hygiene data, and total number of root surfaces with caries 
and fillings which may be useful in this study were not available.

Conclusion
Within the limits of the present study, the results indicated that 

type II DM patients were at high risk of caries development. This 
recommends that the anticipation of dental caries may be based on 
caries risk assessment in order to prevent and control the burden of 
dental caries infection in this particular group.
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