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ABSTRACT 
The aim of this study was to evaluate 

dental problems of diabetic adult patients 

in Mosul City center, to find if there is any 

variation between age and sex groups and 

to determine the periodontal treatment ne-

eds of the patients. 

A sample of 194 adult diabetic pati-

ents (90 males, 104 females) divided into 

6 age groups were examined using plaque 

and gingival indices by Löe and Silness 

(1967), Ramfjord calculus index (1959) 

and Community Periodontal Index of Tre-

atment Needs (CPITN) (1997). 

The results showed that the mean 

plaque and gingival indices for the total 

sample were increasing with age with 

highly statistically significant difference 

with no sex variation. Concerning Ramf-

jord calculus index, calculus became the 

most prevalent with very high means for 

20–29 years old and above for both sexes, 

CPITN revealed that healthy sextants 

exhibited a very low mean of 0.8 for the 

youngest age group, bleeding on probing 

was highest in this age group with a mean 

of 3.4, pockets of 4–5 mm appeared at age 

20–29 years and it increases with increas-

ing age. 

The results revealed that the total 

sam-ple needed oral hygiene instruction 

(100%), while prophylaxis was needed in 

55.56–100%, surgical intervention and 

complex care were needed for old ages. 

Key Words: Diabetes, Community Perio-

dontal Index of Treatment Needs, perio-

dontal health. 
 

 الخالصة
إن الهدددمن هدددا ددددة  المرايددددم دددد     ددد   ال  دددد    
الف  يم ل رضى داء السكري الب لغ ا في هميندم ال  لد  
ول عرفدددددم ويددددد د يي الددددد أن اددددد ا ال نسددددد ا يو الف ددددد   

 الع ريم وإلي  د هعمل الح يم لعأج دؤالء ال رضى.
 491ييريدده دددة  المرايددم نةددى ن نددم هك  ددم هددا 

ي ثدى  ه سددي  ا  491ذكدر و  99ها ال رضى البد لغ ا  
ف دددددد   ن ريددددددما  دددددد  فح دددددده    يدددددد ع  ل دل دددددد   6إلددددددى 

ا ودل دد  4961الة يحدد   ال رم ه ددم وال هدد ة الةثددم لسددنم 
ودل ددددددد  اال    يدددددددد    4999الددددددد قةح  ال دددددددأ   لعدددددددد   

 .4991العأي م ألهراض ه    ل األين ن لع   
ل دم يههددر  الن دد  م ين هعددمل الة يحدد   ال رم ه ددم 

ة الةثدددم ل   ددد ن الع ندددم كددد ن يدددمداد اميددد د  الع دددر وال هددد 
اماللدددم إ  ددد   م ن ل دددم ادددمون فدددرف اددد ا ال نسددد ا. ف  ددد  
ي عةددب اددمل   الدد قةح يوضددحه الن دد  م ين الدد قةح ي ثددر 

 09 – 09ا   ددد رام   عدددمل نددد لف يدددمام لةف دددم الع ريدددم اددد ا 
يدددنم ولقددددأ ال نسددد ا. يهدددد  دل ددد  اال    يدددد   العأي ددددم 

 9.0يدددن ن ف دددم يههدددر  ددد ن هعدددمل ألهدددراض هددد   ددد ل األ
أللغر ف م ن ريدم ا ضدل لثد ي لدحي وي دم لةثدم وددة  

ا يهدددد  4.1الف ددددم ك  دددده   دددد قي هددددا  ددددمن الةثددددم   عددددمل 
هةدد  ف ددم ههددر   ع ددر  9 – 1ي دد ة الةثددم ذا  الع ددب 

 ينم وك  ه  مداد امي د  الع ر. 09 – 09
% 499يههددر  المرايددم ين ه  دد ن الع نددم انسددبم 

 – 99.96د  ف لددحي ف دد ي و ددد الي يح دد ي ن إلددى  ثددد
% هددا ه  دد ن الع نددم يح دد ي ن إلددى نددأج و دد  يا 499

يهدد  الف دد   الع ريددم القب ددر  فا هدد   ح دد ج إلددى ال ددمالأ  
 ال را  م ال ع دديم .      
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INTRODUCTION 
Oral health complications associated 

with diabetes that may be encountered by 

dental practitioners may include xerost-

omia, tooth loss, gingivitis, periodontitis in 

addition to soft tissue lesions of the tongue 

and mucosa.
(1–3)

 

Diabetes mellitus is a chronic meta-

bolic disorder that affects nearly 100 mill-

ion people worldwide.
(4)

 

Diabetes is commonly categorized as 

insulin dependent diabetes mellitus (IDD-

M) and non–insulin dependent diabetes 

mellitus (NIDDM), about 10–20% of all 

diabetic patients are insulin dependent or 

type 1. These patients usually have rapid 

onset of symptoms and are characterized 

by a virtually inability to produce insulin, 

nearly 90% of type 1 patients are diag-

nosed before the age of 21 years. Non–

insulin dependent diabetes mellitus is most 

common and is characterized by slow 

onset of symptoms usually after 40 years 

of age.
(5)

 

When compared to healthy subjects, 

gingival and periodontal diseases are often 

reported to be more prevalent in IDDM 

and NIDDM.
(3, 6, 7) 

 

The aim of the current study was to 

describe the most common dental prob-

lems in diabetic patients in Mosul City.
 
 

 

 

MATERIALS AND METHODS 
The target population of the study 

was 194 patients attending for general tre-

atment of diabetes at Al–Wafaa Center for 

the investigation and treatment of diabetic 

patients in Mosul City (10 individuals 

were IDDM and 184 were NIDDM). Be-

cause of the limited number of type 1 

diabetes, they were all included with the 

same Table and they mostly were in the 

first age group. 

  Clinical examination was performed 

under natural daylight using sharp sickle 

shaped caries explorer, plane mouth mirr-

ors and CPI probe. General information 

regarding name, age, sex were gathered 

from the patients in a special case sheet. 

Plaque and gingival conditions were 

assessed according to Löe and Silness 

1967,
(8) 

Ramfjord calculus index 1959
(9) 

was used to determine calculus while the 

Community Periodontal Index of Treat-

ment Needs (CPITN) was used to deter-

mine the periodontal treatment needs of 

the patient.
(10) 

Teeth lost were also recor-

ded with the exception of the third molars. 

Data were analyzed using t–test; 

results were considered statistically signi-

ficant when p < 0.05, and highly signi-

ficant when p < 0.01. 

 

 

RESULTS 
Distribution of the sample by age and 

gender is shown in Table (1). The sample 

was composed of 194 patients (90 males 

and 104 females) distributed into 6 age 

groups. 

 

 
Table (1): Distribution of the sample  

by age and gender 

Age Male   Female Total  

< 20 4 6 10 

20–29  2 4 6 

30–39  20 6 26 

40–49  40 34 74 

50–59  16 40 56 

> 60 8 14 22 

Total 90 104 194 

 

 
The mean tooth loss per individual is 

shown in Table (2), which was increased 

with increasing age with a statistically 

significant age difference as there was no 

tooth loss for individuals under 20 years of 

age and it increased to more than 7 teeth 

for age groups over 60 years. Although the 

females showed slightly more tooth loss 

than males for all age groups, there was no 

statistically significant difference between 

them.  

Table (3) displays the mean plaque, 

gingival and calculus indices for the total 

sample, the 3 indices were increasing with 

age with a highly statistically significant 

age difference (p < 0.01) but no significant 

difference in mean plaque, gingival and 

calculus indices was found between males 

and females in the different age groups. 

Table (4) illustrates the mean number 

of sextants for each stage of the disease for 

the sample.  
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It could be seen that the healthy 

sextants exhibited a very low figure with a 

mean of only 0.8 for the youngest age 

group while it was negligible and absent in 

the oldest groups. Bleeding on probing 

was the most prevalent and highest mean 

in the young age group (3.4) and it became 

less as the age increased, while on the 

other hand calculus became the most prev-

alent with very high means for age groups 

20–29 years and above. Also pockets of 4–

5 mm appeared at this age and increased 

with increasing age, pockets of 6 mm or 

more began to appear in age groups 30–39 

years and above, while excluded sextants 

(having 2 or less teeth) appeared in the age 

group 40–49 years and increased with 

increasing age. 

 

 

Table (2): Mean tooth loss per individual + standard deviation 

Age 

Group 

Gender 

 (Mean + Standard Deviation) 

Male Female Total 

< 20 0 + 0 0 + 0 0 + 0 

20–29  3 + 2.8 3.5 + 2.1 3.33 + 3.0 

30–39  3.5 + 2.15 3.2 + 2.7 3.41 + 3.1 

40–49  4.2 + 3.05 4.3 + 3.6 4.25 + 3.8 

50–59  5.7 + 3.8 5.9 + 4.6 5.74 + 4.4 

> 60 7.75 + 3.30 8.5 + 3.39 8.35 + 3.99 
Gender: t= 1.372,   df= 5     Not significant 

Age: t= 3.663,         df= 5,      Significant 

 

 

Table (3): Mean plaque, gingival and calculus indices for the groups 

Age 

(Years) 
Gender 

Plaque 

 Index 

Gingival 

Index 

Calculus 

Index 

Mean + Standard Deviation 

< 20 

Male 1 + 0.45 1.03 + 0.35 0.15 + 0.16 

Female 1.06 + 0.39 1.26 + 0.27 0.83 + 0.64 

Total 1.04 + 0.39 1.16 + 0.29 0.56 + 0.60 

20–29  

Male 1.61 + 0.3 1.5 + 0.21 1.11 + 0.27 

Female 1.33 + 0.13 1.56 + 0.06 0.75 + 0.02 

Total 1.42 + 0.16 1.54 + 0.27 0.87 + 0.55 

30–39  

Male 1.54 + 0.46 1.49 + 0.34 0.9 + 0.57 

Female 1.37 + 0.08 1.35 + 0.25 1.10 + 0.63 

Total 1.46 + 0.32 1.42 + 0.4 0.95 + 0.58 

40–49  

Male 1.41 + 0.21 1.44 + 0.26 0.79 + 0.44 

Female 1.49 + 0.28 1.66 + 0.54 1 + 0.52 

Total 1.44 + 0.15 1.54 + 0.42 0.9 + 0.49 

50–59  

Male 1.62 + 0.26 1.52 + 0.12 0.96 + 0.66 

Female 1.52 + 0.19 1.5 + 0.20 1.01 + 0.56 

Total 1.55 + 0.21 1.51 + 0.18 0.99 + 0.57 

> 60 

Male 1.53 + 0.21 1.57 + 0.40 0.90 + 0.41 

Female 1.56 + 0.14 1.51 + 0.13 1.01 + 0.20 

Total 1.60 + 0.18 1.53 + 0.26 0.97 + 0.30 
Gender: Plaque Index: t= 0.74, df= 5, Not significant. 

Gingival Index: t= 0.78, df= 5, Not significant.  

Calculus Index: t=  –1.087, df= 5, Not significant  

Age: Plaque Index: t= 16.92,  df= 5, Significant 
Gingival Index: t= 22.30,  df= 5, Significant 

Calculus Index: t= 10.53,   df= 5, Significant  

Al–Naimi RJ, Salman FD, Al–Sultan FA 

Al–Rafidain Dent J             

Vol. 4, No. 2, 2004     
 



 
 

 131 

Table (4): Mean number of sextants for each stage of the disease 

Age 

(Years) 
Gender 0 1 2 3 4 5 

< 20 

Male 2 4     

Female  3 3    

Total 0.8 3.4 1.8    

20–29  

Male  1 5    

Female  1.5 2.5 2   

Total  1.33 3.33 1.34   

30–39  

Male  0.9 4 0.44 0.66  

Female  2 3 1   

Total  1.17 3.75 0.58 0.5  

40–49  

Male 0.05 1.54 3.45 0.82  0.14 

Female 0.07 1.63 2.93 1.18 0.19  

Total 0.06 1.58 3.23 0.97 0.08 0.08 

50–59  

Male 0.12 1.38 2.13 1.87  0.5 

Female  1.15 2.7 1.4 0.5 0.25 

Total 0.05 1.18 2.54 1.54 0.36 0.33 

> 60 

Male  0.25 4 1.25 0.25 0.25 

Female  0.43 2.86 1.28 0.29 1.14 

Total  0.36 3.27 1.27 0.27 0.83 
0= Healthy.  

1= Bleeding on probing.  

2= Supra- or sub- gingival calculus.  

3= Pocket 4–5 mm deep.  

4= Pocket 6 mm or more.  

5= Excluded sextant. 

 

 

 

 
Table (5) shows the percentage of the 

mean number of sextants according to the 

gender for the total sample. Calculus was 

the most highest percentage and prevalent 

feature for both males and females in the 

sample, while females tended to have less 

healthy and more shallow pockets and 

excluded sextants compared to males. 

Table (6) demonstrates the periodon-

tal treatment needs expressed as percen-

tages for the sample, the total sample 

needed oral hygiene instructions (100%), 

prophylaxis was needed at a percentage 

between 55.56–100%, while surgical inter-

vention and complex care were needed for 

old age groups (40–49 years and above). 

 
 

 

Table (5): Percentage of mean number of sextant  

according to the sex of total sample 

Sextant Male Female Total 

Healthy 6 0.2 3.2 

Bleeding 25 27 26 

Calculus 51.5 48 49.2 

Shallow Pockets 12.5 20 16.2 

Deep Pockets 2.6 1 2.1 

Excluded 2.4 3.8 3.3 
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Table (6): Periodontal treatment needs expressed as percentage 

Age 

(Years) 
Gender Healthy 

Oral Hygiene 

Instruction 
Prophylaxis Surgery 

< 20 
Male  100 100  

Female  100 100  

20–29  
Male  100 100  

Female  100 100  

30–39  
Male  100 55.56  

Female  100 66.67  

40–49  
Male  100 100  

Female  100 83.33 16.67 

50–59  
Male  100 100  

Female  100 76.2 23.8 

> 60 
Male  100 75 25 

Female  100 85.7 14.3 

 

 

 

 

 

DISCUSSION 
This is the first study in Mosul about 

some of the oral health problems of dia-

betic patients. 

Results showed that there was a high 

tooth loss per individual which was inc-

reased with increasing age with a statis-

tically significant age difference. This is in 

agreement with other studies.
(6, 11, 12) 

There 

was no significant difference in mean too-

th loss for both genders; this contradicts 

the results of another study that found fe-

males to have more tooth loss than ma-

les.
(12)

 

The mean plaque, gingival and cal-

culus indices were high and also increased 

with increasing age with a highly statis-

tically significant age difference. These 

figures were much higher than that repor-

ted in another study,
(6) 

while no differences 

in the mean indices were found between 

males and females, compared to normal 

individuals. These indices were nearly the 

same as that reported in another study 

carried out in Mosul,
(13) 

but it contradicts 

the findings of a study that found diabetic 

patients had higher indices and more 

severe periodontal disease compared to 

normal individuals.
(14)

 

The mean number of healthy sextants 

per person was nearly absent and was fou-

nd mostly in the youngest age group. Ele-

vated blood glucose with subsequent med-

ical complications may be the common 

etiologic factor for the pathophysiology of 

dental disease or may be viewed as surro-

gates for poor health behaviours. As indiv-

iduals became older bleeding tendency 

from the gingiva became less while the 

nu-mber of sextants with calculus and 

pockets increased, deep pockets of 6 mm 

and over were found in age group 30–39 

years and older ages, while excluded 

sextants (less than 2 teeth present) began 

to appear at 40–49 years of age and older 

groups, although it has been reported that 

the prevalence of edentulism is higher in 

diab-etic population compared to normal 

indiv-iduals
(15) 

but these results are similar 

to the findings of another study carried out 

on normal individuals in a rural area in 

Nine-vah, with the exception that the 

former study tended to have more 

healthier sex-tants than this one for all age 

groups.
(16)   

 

The percentage of the mean number 

of sextants according to gender for the 

total sample shows that males tended to 

have a more healthier gingiva with less sh-

allow pockets compared to females that 

had less healthy, more shallow pockets 

and excluded sextants compared to males.  

The periodontal treatment needs were 

massive, the group needed oral hygiene 

instructions at a percentage of 100% reg-

ardless of their age groups. Scaling and 
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polishing was needed at a percentage 

between 55.56–100%, while surgical inter-

vention was needed in 40–49 years and 

above and mostly in females compared to 

males. This result contradicts the results of 

other studies on normal individuals which 

found that females tended to have a more 

healthier and less pocket involvement so 

needed less treatment when compared to 

males.
(17, 18)   

 

The consequences of periodontal dis-

ease and subsequent tooth loss are not 

only important considerations for the 

quality of life of a diabetic patient but may 

signifi-cantly impact an overall health by 

compro-mising a patient’s ability to 

maintain a healthy diet and proper 

glycemic cont-rol.
(19) 

Therefore, an 

efficient dental health care programme 

should be constructed in the center to 

achieve an acceptable stand-ard of oral 

hygiene. Also dental education 

programme for these individuals is an ess-

ential activity for promoting their oral hea-

lth and reducing oral disease in diabetic 

patients.  

 
 

CONCLUSIONS 
This study has shown that dental and 

periodontal problems are common and se-

vere in diabetic patients. Further studies 

are needed to compare diabetics to age and 

sex matched controls in order to determine 

the role of diabetes in the development of 

these problems; but even this study shows 

that these problems are serious enough to 

warrant more attention in patient care, oral 

hygiene need to be emphasized in diabetic 

education and regular examination of the 

oral cavity should be included in the 

follow–up of patients.  
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