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Abstract

Background: The relationship between diabetes and

periodontal diseases has been studied extensively during the

past 50 years. Type 2 diabetes occurs mainly in people aged

over 40, although it is affecting a growing number of young

people. Patients with uncontrolled diabetes have poor

resistance to infection with effects in mouth cavity and

elsewhere in the body and show an unusually high

susceptibility to periodontal diseases and increased

susceptibility to acute lateral periodontal abscesses.

Objective: This descriptive type of cross-sectional study was

conducted to find out the relationship between periodontal

diseases and chronological age among type 2 diabetes

mellitus patients attending at National Healthcare Network

(NHN) Mirpur Centre, Dhaka.

Materials and Methods: A total 120 type 2 diabetic patients

attended at diabetic centre for routine checkup over a period

of six months from August 2011 to January 2012 who fulfilled

the eligibility criteria were selected consecutively. Pre-tested

semi structured interviewer administered questionnaires were

used to collect the information. Cross tabulations and

associations were determined by using the chi-square test

and simple linear regression from Statistical Package for the

Social Sciences where applicable.

Results: Chronological age of the patients was significantly

associated with the manifestation of periodontal diseases

(p=0.004). Moreover, age was useful as a predictor of

periodontal diseases as the correlation coefficients showed

statistically significant result (p=0.008). In addition, for

each year increase of age of the patients there was 0.20%

increase of occurrence of periodontal diseases.

Conclusion: Periodontal diseases can adversely affect the

metabolic control of diabetes. Conversely, treatment of

periodontal disease and reduction of oral inflammation may

have a positive effect on the diabetic condition, although

evidence for this remains somewhat equivocal.

Key words: Chronological age, correlation, diabetes mellitus,

periodontal diseases.

(Birdem Med J 2013; 3(2):  74-79)

Introduction

Diabetes mellitus and periodontal diseases are two

common chronic diseases that have long been

considered to be biologically linked.1 The term

periodontal diseases usually refers only to plaque related

inflammatory diseases of the dental supporting tissues.2

Several attempts have been made to classify periodontal

diseases according to its etiology and clinical

manifestations.3 According to the 1999 International

Workshop for Classification of Periodontal Diseases

and Conditions in Oak Brook (Illinois, USA) which was

the first international workshop on classification of

periodontal diseases, a decision was made on a new

classification of the diseases based on a comprehensive

review of literature. The following classification of

periodontal diseases was proposed: gingival diseases



(G), chronic periodontitis (CP), aggressive periodontitis

(AP), periodontitis as a manifestation of systemic

diseases (PS), necrotizing periodontal diseases (NP),

periodontal abscesses (PA), periodontitis with

endodontic lesion, developed and acquired

deformations and conditions.4

The American Diabetes Association (ADA)

acknowledges the link between periodontal diseases

and diabetes that periodontitis is often found in people

with diabetes.5 In 2000, the American Academy of

Periodontology (AAP) took a strong public stand on

this issue in their 1999 position paper that acknowledges

a bi-directional relationship between periodontal

diseases and diabetes.6 The AAP statement

recommends that the oral health professional contact

clients’ physicians to inform them of any periodontal

diseases, since periodontal infection may increase

insulin resistance, lead to a worsening of the diabetic

state, and increase the risk for diabetic complications.7

The relationship between oral diseases and type-2

diabetes has become a recent focus of attention among

healthcare professionals because of substantial

evidence supporting the role of diabetes and poor

glycemic control as important risk factors for periodontal

diseases.8 The research team analyzed randomized

controlled trials of people with Type 1 and Type 2

diabetes who had also been diagnosed with periodontal

diseases. Their findings suggested that the treatment

of periodontal diseases could reduce blood sugar levels

in Type 2 diabetes, although there was not enough

available evidence to support the same benefit for those

with Type 1 diabetes.9 The World Health Organization

stated that oral diseases, including periodontal diseases,

were a serious health problem and that increasing the

awareness of oral health worldwide should be considered

as an important component of general health and quality

of life.10

Materials & Methods

This descriptive type of cross-sectional study was

conducted to assess the correlation between

periodontal diseases and chronological age among type

2 diabetes mellitus patients attending at National

Healthcare Network (NHN), Mirpur Centre which is an

enterprise of Diabetic Association of Bangladesh. The

study was carried out among 120 subjects - 47 male and

73 female, who were suffering from different periodontal

diseases. To get the target sample quickly, non-

randomized purposive sampling technique was followed

by using a pre-tested semi-structured questionnaires

and a check-list. Patients with type 2 diabetes mellitus

having glycosylated hemoglobin (HbA1c) level equal

to or more than 7.0% were included in this study. On

the other hand, patients who had not done HbA1c or

had its level less than 7.0% were excluded from the

study.

The severity of periodontitis was assessed clinically by

measuring the depth of periodontal pocket using

periodontal probe graduated in millimeters that was

passed through the pocket up to the bottom. Probe was

placed parallel to the long axis of individual tooth at six

sites and the depth of the periodontal pocket was taken.

Pressure during probing was exerted within the range

of 20-25 gm. Periodontal index was followed according

to Ramfjord (1967) whilst assessment of gingivitis was

done according to Loe and Silness index (1967). Data

were checked, cleaned and edited properly before

analysis. The data were analyzed by using the software

SPSS version 11.5. Descriptive statistics were used for

interpretation of the findings. Associations were

assessed by using the chi-square test (c2) and simple

linear regression.

Results

The distribution of the patients according to the

proportions of periodontal diseases is shown in Table

1. 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%.

Table-I

Distribution of the patients by the proportions of

periodontal diseases (n=120)

Name of periodontal diseases Frequency Percentage

(%)

Gingivitis 39 32.5

Periodontitis 67 55.8

Necrotizing periodontal diseases 5 4.2

Periodontal abscesses 3 2.5

Periodontitis with endodontic lesion 6 5.0

Total 120 100.0
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The distribution of the patients’ chronological age in

relation to periodontal diseases is provided in Table-II

Maximum 34.2% (41) were in the age group of 36 to 45

years followed by 28.3% (34) in the age group of 46 to

55 years. Similarly 16.7% (20) were in the age group of

56 to 65, 13.3% (16) were age group of with in 35 years

and 7.5% (9) showing the minimum were in the age group

of more than 65 years.

Simple linear regression analyzed between chronological

age of the patients and periodontal diseases are given

in Tables IV-VI. Model summary (Table-IV) shows that

the correlation coefficient “R” and the coefficient

determination “R square” between the chronological

age of the patients and manifestation of periodontal

diseases. For “R square” we should take the value of R

square from the table, which was 0.059. “R2 =0.05”

indicates that about 5% variation in periodontal

diseases can be explained by chronological age of the

patients. Rest of the 95% variation was due to other

factors. “Adjusted R square” as shown in the table was

the value (0.051), when “R square” was adjusted for

better population estimate.

Table-II

Distribution of the respondents by chronological

age (n=120)

Chronological age Frequency Percentage

 (years)  (%)

35 16 13.3

36-45 41 34.2

46-55 34 28.3

56-65 20 16.7

>65 9 7.5

Total 120 100.0

Median age = 46 years  Mean ± SD=  46.95  ± 10.31

Minimum age = 35 years Maximum age = 75 years

Statistically significant association between

Chronological age of the patients and periodontal

diseases is shown in Table-III where p value was

0.004.

Table-III

Association between chronological age of the patients and periodontal diseases (n=120)

Periodontal diseases Chronological age (years) Total p-

35 36-45 46-55 56-65 >65 valueª

Gingivitis 10 19 7 2 1 39 0.004*

Periodontitis 4 18 23 16 6 67

Necrotizing periodontal diseases 0 3 1 0 1 5

Periodontal abscesses 2 0 0 1 0 3

Periodontitis with endodontic lesion 0 1 3 1 1 6

Total 16 41 34 20 9 120

ª Pearson Chi-Square Test*Statistically significant association (p<0.05)

Table-IV

Model Summary

Change Statistics

Mode R R Adjusted Std. Error of R Square F DF1 DF2 Sig. F

Square  R Square the Estimate Change Change Change

1 0.242a 0.059 0.051 0.93319 0.059 7.358 1 118 0.008

a Predictors: (Constant), Chronological age of the patientsDF- Degree of Freedom;  R- Correlation Coefficient; R2- Coefficient Determination

 ANOVA (Table V) shows us whether the correlation coefficient “R” was significant or not. As the p-value (Sig.) was

0.008, “R” was significant. We can therefore, say at the α = 0.05 level of significance, there exists enough evidence to

conclude that the slope of regression line was not zero and, hence, there was a positive correlation between periodontal

diseases and chronological age of the patients and therefore can use the regression equation for prediction.
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Coefficients (Table-VI) give us the values of “a” or “ß0”

or Y-intercept (also called constant) and “b” or “ß1” or

slope (also called beta coefficient or regression

coefficient). The slope indicates the amount of variation

in Y (here it was periodontal diseases) due to each unit

changed in X (here it was chronological age of the

patients). The table also shows the significance of “b”

or “ß1” which was 0.008. The value for “a” or “ß0” and

“b” or “ß1” as indicated in the table were 1.358 and

0.206 respectively. The prediction equation for this

simple linear regression was Y (Dependent Variable) =

1.358+0.206 × (Independent Variable). So, for each year

increase of chronological age of the patients there was

0.20% increase of occurrence of periodontal diseases.

Discussion

This cross-sectional study was conducted to assess

the proportions of periodontal diseases in relation to

chronological age among type 2 diabetes mellitus

patients. Out of 120 patients, 60.8% were female while

male were 39.2%. To minimize bias due to

misclassification of diabetes type, this study included

only those subjects 35 years of age and older because it

is recognized that over 95% of individuals with diabetes

who are 35 years of age and older have type 2 Diabetes

Mellitus.

In 2000, the American Academy of Periodontology

(AAP) took a strong public stand on this issue in their

1999 position paper that acknowledged a bi-directional

relationship between periodontal diseases and

diabetes.9 Periodontal diseases are classified according

to the severity of the disease. In fact, gingivitis and

periodontitis are sometimes the first evidence that a

patient has diabetes.11 According to WHO technical

reports gingivitis is one of the most wide spread diseases

in Bangladesh.12 Gingivitis was seen in approximately

75% of U.S. adults, about 13% have severe periodontitis,

and 35% of those over age 30 have some form of

periodontitis.13 In contrast, present study showed that

proportions of periodontitis was 56% followed by

gingivitis 33%, periodontitis with endodontic lesion 5%

and necrotizing periodontal diseases 4.2% as well as

periodontal abscesses showing the lowest 2.5%

respectively (Table-I).

In 2002, one of the population-based survey in the US

adult population showed that 7.8 million people

diagnosed with diabetes, 90-95% have type 2 diabetes,

while 5-10% have type 1 diabetes. Among individuals

over 45 years old with diabetes, more than 95% have

type-2 diabetes.14 Similar study done in 2010 showed

type 2 diabetes occurred mainly in people aged over 40,

Table-V

ANOVAb

Model Sum of Squares Degree of Freedom Mean Square F Sig.

1 Regression 6.407 1 6.407 7.358 0.008a

Residual 102.759 118 0.871

Total 109.167 119

a Predictors: (Constant), Chronological age of the patientsb Dependent Variable: Periodontal diseases; ANOVA-

Analysis of Variance

Table-VI

Coefficientsa

Model Unstandardized Standardized t Sig. 95% Confidence

Coefficients Coefficients Interval for B

B Std. Error Beta Lower Bound Upper Bound

1 (Constant) 1.358 0.223 6.098 0.000 0.917 1.799

Age 0.206 0.076 0.242 2.712 0.008 0.056 0.357

a Dependent Variable: Periodontal diseases
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although it was affecting a growing number of young

people.15 Current study also depicted that the mean

age of the patients was 47±10.31 (Mean ± SD). In

addition, 34.2% of the patients were belonging to the

age group of 36 to 45 years followed by 28.3% were age

group of 46 to 55 years (Table II). Another survey

conducted on Report on the Findings of the Oral Health

Component of the Canadian Health Measures Survey

in the year 2007-2009 found that severe periodontal

disease (pocket e” 6 mm) was significantly higher

amongst the oldest age group (14.8%), those with lower

incomes (9.0%), and those born outside Canada

(12.4%).16 Almost similar result was found in the present

study that supported the association between

chronological age of the patients and periodontal

diseases where p-value was 0.004 (Table III). What’s

more, chronological age was useful as a predictor of

periodontal diseases as the p-value was 0.008 (Table IV-

V).  In fact, for each year increase of chronological age

of the patients, there was 0.20% increase of the

occurrence of periodontal diseases (Table-VI).

In 1990, a tentative model for decision making regarding

periodontal care in relation to age has been depicted in

a simplified form. By assuming that the alveolar bone

level at 25 years is ‘normal’, one can draw a line which is

the critical limit of the level of alveolar bone between

age 25 and 75 years. As long as the alveolar bone is

coronal of the critical limit, the tooth (person) might be

considered safe. A soon as the resorption of the alveolar

bone goes so fast that the level comes apical of the

critical limit, the tooth (person) might be considered at

risk and intervention should be considered. Periodontal

treatment need would then be considered as the amount

of treatment necessary to obtain or maintain the oral

health goal.17

Limitations

This study would have needed a much larger sample

size in order to generalize the results in Bangladeshi

population. As there was limited time frame and resources

to conduct the study, we used the most convenient

formula to calculate the sample size. Therefore, the sample

size became smaller which may decrease the statistical

power.

Other limitation of this study was the veracity of the

data collection by purposive sampling method using a

semi-structured questionnaire. In this investigation, the

homogeneity of the sample could not be ensured. For

instance, respondents from the sex groups were not

equal in number. Again, socioeconomic backgrounds

of the patients were varied, as the family income depends

upon the number of persons employed.

Oral health behavior mentioned in the questionnaire

may differ from actual behavior, as the respondents have

full authority to answer the questions as they liked and

there was no system for cross check.

Conclusion

Periodontal diseases can adversely affect the metabolic

control of diabetes. Conversely, treatment of periodontal

disease and reduction of oral inflammation may have a

positive effect on the diabetic condition, although

evidence for this remains somewhat equivocal.

Education and knowledge of diabetic patients are very

important to prevent periodontal and oral diseases.

Prevention campaigns should be concentrated on the

younger age groups because the prevention component

of lifestyle should be included and accepted at young

age and as one cannot detect the real risk patient at

young age (attachment loss for age), one might as well

consider them all for the time being as belonging to the

potential risk group.
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treatment.11Neonatal dermatologic disorders like infections

can lead to life threatening sepsis if not taken seriously.

The number of infantile dermatological disorders is quite

big but the distribution pattern in Bangladesh is not well

described in literature.

Materials and Methods

During the period of January 2010 to June 2012, a total

of 36,608 children with skin diseases were treated.

Among them 9293 children (25.38%) were less than 1

year of age group and were included in this study.

Diagnosis was made in most of the cases on clinical

grounds by a dermatologist and in some cases laboratory

investigations were done. Data were collected from the

medical records kept during patient consultation. Data

analysis were done using SPSS windows version 16.

For analysis disease pattern according to their frequency

of distribution, sex, seasonal variation was done.

Results

During this study period of two and a half years a total

of 9293 under one year children were seen of which

neonates were 7% (n=649) and 93% were infants

(n=8644). There were more male than female patients

(5405 versus 3888). The ratio of male to female was 1.39:1

(Table-I).There were over 25 dermatoses which were

treated in the OPD (n=9293). Percentage of distribution

was calculated from this number. As some patients had

multiple diseases, total percentages will be higher than

100 % (Table II).

Table-I

Age distribution of patients under 1 year of age

Age Group Male (n) Female (n) Total Number of cases Percentage (%) Ratio (male: female)

Neonate (Up to 28 days) 400 249 649 7.0 1.61:1

Infant (29 day-1 yr) 5005 3639 8644 93.0 1.38:1

Total 5405 3888 9293 100 1.39:1

Table-II

Distribution of skin disease pattern (n=9293) in infants. Percentage calculated from this number; however,

as some patient who had multiple diseases were also considered in the calculation.

Sl. no Names of disease (in descending order of frequency) Male Female Number %

1 Eczema (including eczematization of other skin diseases) 3078 2071 5149 55.41

2 Bacterial Infections (Impetigo, Summer Boil, Cellulites, Pyoderma) 1468 1093 2561 27.56
3 Scabies 1281 897 2178 23.44
4 Tineasis, Candidiasis,  Oral thrush 725 575 1300 13.99
5 Miliaria 245 210 455 4.90
6 Erythema Neonatorum 253 158 411 4.42
7 Urticaria 125 78 203 2.18
8 Bullous lesion 83 52 135 1.45
9 Haemangioma 46 63 109 1.17
10 Pityriasis Alba 51 56 107 1.15
11 Vulvo vaginitis 0 77 77 0.83
12 Pruritus ( vulvae, ani with or without excoriation & others pruritus) 5 58 63 0.68
13 PEM with skin change 20 19 39 0.42
14 Viral Infections ( Wart including molluscum contagiosum, 21 9 30 0.32

Chicken pox & other viral rash)
15 Phrynoderma 18 9 27 0.29
16 Drug reaction including Steven Johnson’s syndrome & FDE 12 13 25 0.27
17 Epidermolysis Bullosa 10 8 18 0.19
18 Vitiligo & Leucoderma 10 5 15 0.16
19 Hyperpigmentation 3 7 10 0.11
20 Paronychia 8 1 9 0.10
21 Alopecia 6 3 9 0.10
22 Lichen striatus 3 3 6 0.06
23 Angular stomatitis & Oral Ulcer 1 2 3 0.03
24 ITP 0 1 1 0.01
25 TEN, SSSS, Acrodermatitis 4 0.04
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Eczema was found in 55.41% and was highest among all

dermatoses. Any form of eczema when became chronic

was grouped as a separate entity. Seborrheic variety

topped the list (n=3007, 58.4%) in frequency followed

by eczematization of other dermatosis (n=548, 10.64%),

contact (n=730, 14.18%) and atopic (n=722, 14.02%).

Other forms of eczema like numular, primary irritant

contact dermatitis (PICD), pompholyx and chronic

eczema were low in frequency – each less than1%

(Fig.-1).

Bacterial infections in the form of impetigo, summer boil

and pyoderma were next in frequency and they

constituted 27.56% of the diseases. Of them impetigo

was highest (96.17%), followed by summer boil (1.91

%%), cellulitis (1.02%) and pyoderma (0.9%) (Fig.-2).

Fig.-1: Types of Eczema (n=5149, 55.41% of total

patients) Eczematization of other dermatologic

disorders were also included). Percentages within

group are shown

Fig.-2: Types of Bacterial infections (n=2561. 27.56%

of total patients). Four major variants shown in the

figure.

Fig-3: Percentage distribution of six common skin

diseases in neonates.

Scabies constituted about a quarter (23.44%) of the

infantile dermatological conditions and most of the

scabies (72%) patients were secondarily infected

(Table IV).

Table-III

Seborrheic Dermatitis (SD) in different age groups

in children below 1 yr age (n=9293)

  Total Number % of pts male:

number with within female

of patient SD group

Neonates 649 96 14.8 1.59

29 days to 3 month 1534 747 48.7 1.52

3 to 6 month 2207 956 43.3 1.43

6 month to 1 yr 4903 1208 24.6 1.48

Total 9293 3007 1.48

Cutaneous fungal infections in the form of tineasis,

candidiasis, pityriasis versicolor and oral thrush were

13.99% in frequency. Next in frequency were miliaria (4.9%)

and erythema neonatorum (4.42%). Urticaria were 2.18%,

bullous lesions were 1.45%, hemangiomas were 1.17%.

 Six major skin diseases in neonates (Fig.3) were erythema

neonatorum 63% (n=403), seborrheic dermatitis 14.79%

(n=96), candidiasis 10.17% (n=66), impetigo 8.94%

(n=58), perianal excoriation 2.77% (n=18) and miliaria

2.31% (n=15).

25 other skin diseases  like, vulvovaginitis, pigmentary

disorder, haemangioma, alopecia, drug reaction, oral

ulcer, lichen striatum, paronychia, skin changes due to

nutritional deficiencies, hyperhydrosis, ITP, TEN, SSSS

and acrodermatitis were less than one percent in

frequency each.
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Discussion

Pediatric dermatoses up to one year age group is a large

population and constituted about one fourth of pediatric

skin diseases in our series. Similar patient population

(28.7%) was found in a study done in Kuwait.12 In a

study in Iraq13 30.7% of pediatric patients were below

one year of age and the distributions were eczematous

dermatitis  in 34.24%, atopic dermatitis in 11.24%,

seborrheic dermatitis in 7.49%, impetigo 0.26%, scabies

0.26%, fungal infection 3.1%

 In our study, we found different types of eczema as the

commonest disorder (55.41%), followed by bacterial

infections and scabies.

Seborrheic dermatitis occurs approximately in 3-5% of

the general population and affects all races.14 The

condition mainly occurs at two age peaks, early on in

infancy, during the first few months of life, or in

adulthood between the ages of 30 and 60. This disease

appears to affect more in males than in females of both

infantile and adult onset of the disease.15 In our series

we found seborrheic dermatitis was common in age groups

of 29 days to 3 months and also 3 to 6 months (48,7% and

43.3% respectively) and was less prevalent in age group 6

month to 1 year. Distribution was slightly higher in males

than in females (33.2% vs. 31.2%) (Table III).

Pediatric dermatoses show different pattern in different

countries and they vary according to socioeconomic

status of the country. Though infection-related diseases

are common in developing countries the change in

distribution pattern of dominant pediatric dermatoses

from infection & infestation to eczema in our series can

possibly be attributed to the better hygienic condition

and availability of treatment facility. This pattern of skin

diseases with eczema dominating over infections and

infestations was also seen in Singapore and Thailand.16,
17 Exposure to allergens in a metropolitan society might

be responsible for higher number of eczema.

Conclusion

From our study, it can be concluded that eczema, bacterial

infections, scabies and superficial fungal infections are

the commonest skin diseases in infants. Erythema

neonatorum, seborrheic dermatitis, candidiasis and

impetigo are commonest skin diseases in newborns.

Among bacterial infections impetigo is the commonest.

Seborrheic dermatitis is the commonest form of eczema

and is found more in first six months of life than later

half of infancy. Scabies show peak distribution during

winter season.
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