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Abstract
Background: Diabetes Mellitus (DM) is a group of metabolic disease characterized by hyperglycemia resulting from defects in insulin secre-
tion (Type 1), insulin action (Type 2), or both. It is the most common disease of the childhood. A cross-sectional study was designed to deter-
mine the caries experience, oral health status and treatment needs among children with Type 1 diabetes mellitus in Sulaimani Governorate. 
Methods: The sample included 211 cases of type 1 diabetic children, (111 boys and 100 girls of 6, 9, 12 and 15 years old). Oral health status was 
examined using DMFT-DMFS/dmft-dmfs, GI, PI, CI indices and treatment needs were recorded. Data were analyzed using the Fisher’s exact 
test, Chi- Square test, Student’s t- test and Kruskal Wallis test.
Results: The mean age of the total sample (+ SD) was 11 + 2.8 years. The male: female ratio was 1.1: 1. The prevalence of dental caries was 
85.6% which was found to be higher among females than males but statistically non-significant (p>0.05). Mean values of DMFT/DMFS were 
found to be increasing with age. A high prevalence of gingivitis 97.1%, with different severities was recorded among diabetic children. About 
41.1% of diabetic children were in need of multiple dental treatments, while only 2.8% of the whole sample did not need any dental treatment. 
Conclusion: Diabetes mellitus may have an adverse effect on both dentition and gingiva of the affected children.

Introduction 
Diabetes mellitus (DM) is a group of metabolic disease characterized 
by hyperglycemia resulting from defects in insulin secretion, insulin 
action, or both[1]. The autoimmune destruction of β-cells of pancreas 
affects insulin secretion and function (Type 1), or abnormalities that re-
sult in insulin resistance in the tissues (Type 2), are the main pathogenic 
mechanism of diabetes mellitus[2]. Major consequences of the absence 
of insulin action are abnormalities in fats, carbohydrates and proteins 
metabolism; nevertheless, the elevated blood glucose level after the 
meal is the most prominent abnormality[3].The Persistent hyperglyce-
mia leads to lifelong complications starting with damage, dysfunction 
and finally failure of multiple vital organs mainly the eyes, kidneys, 
nerves, heart, and blood vessels[4] Although it is manifested earlier in 
life[5], and considered the most common disease of the childhood[6], 
type 1 diabetes however can be diagnosed at any age[7]. Polyuria, poly-
dipsia, and polyphagia together with the apparent hyperglycemia are 
the diagnostic standards in children[8]. Since the insulin secretion and 
function are affected in the first place, the need for exogenous insulin 
replacement in these children is imperative and should be maintained 
throughout their lives[9]. Therefore, continuous monitoring and regu-
lating of insulin levels to meet the metabolic needs of these patients 
are obligatory[10]. It is known fact that an oral health is fundamental, 
and contributes to the overall health[11], thus the oral consequences of 
diabetes has been investigated throughout the world[12, 13, 14], still a few 
numbers of these studies performed on children with type 1diabetes[15]. 
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According to the authors, children with type 1 diabetes are at higher 
risk to develop dental caries, gingival inflammation and periodontal 
disease than non-diabetic children[16, 17]. Furthermore, periodontitis is 
the sixth leading complication of diabetes[18]; chances of developing 
it in childhood are very few, with an increasing rate of these chances 
toward adolescence[19]. Oral health associated pathological conditions 
and treatments needed are the major concern in diabetic patients with 
particular attentions to the children suffering from type 1 diabetes 
mellitus of their early life stage. This study was conducted to highlight 
the above-mentioned conditions on a scientific base in Sulaimani Gov-
ernorate to act as a data base for the future studies and health plans.      
Methods
Study Population: In this clinical study, a random sample of 211 children 
and adolescents with type 1 diabetes mellitus (111 boys and 100 girls) 
ranging in age from 6-15 years old was examined at the Diabetic Cen-
tre of Pediatric Teaching Hospital while they were attending for their 
monthly routine check-up appointments  by the pediatric specialists. 
Ethical Consideration: The conduction of the research was approved 
by the ethical committee of the medical colleges-University of Sulaim-
ani. Moreover, a contact form was signed by the parents of the pa-
tients as they were underage patients in addition to the acceptance 
given by the health authorities of the Diabetic Centre. 
Inclusion Criteria: (1) Diabetic patients who do not suffer from other 
type of systemic disease or maxillofacial deformities. 
(2) Diabetic patients who do not use drugs that would affect the 
mouth flora or immune system
(3)Patients without periodontal treatment in the last 6 months prior 
to the assessment. 
Examination Protocol: Oral examination was conducted following 
the basic methods of oral health survey of the WHO for the year 2013 
[20]. Dentition status and treatment needs were scored first using the 
(DMFT/DMFS) Indices for permanent teeth and (dmft/dmfs) indices 
for primary teeth separately followed by gingival and Plaque condi-
tions assessed using Loe and Silness indices of 1963 and 1964 respec-

tively[21, 22]. Calculus status recorded with Ramfjord index and the six 
Ramfjord teeth[23] were examined to represent the whole dentition 
(16, 21, 24, 36, 41, 44) for permanent teeth and (55, 61, 64, 75, 81, 84) 
for deciduous teeth. 
Statistical Analysis: Chi square test of association was used to com-
pare between proportions. Student’s t test was used to compare 
means of two groups. A p value of ≤ 0.05 was considered statistically 
significant.

Results
The mean age of the total sample was 11 + 2.8 years. Around half (46%) 
of the sample aged 12 to 15 years; and 52.6% were males. Diabetes Mel-
litus was uncontrolled in the majority (84.4%) of patients. 
Caries Experience: The results showed as in Table (1) Means of (DMFT/
dmft) by age and gender. The mean values of (dmft) were found to 
be decreasing with age in years from 6-8, 9-11 and 12-15 with higher 
decrease in females but was not significant (p>0.05).The (DMFT) val-
ues, on other hand, were found to be increasing with age in all age 
categories with females showing a higher increasing in these values, 
but these differences were found not significant. The DMFS values 
were shown to be increasing with age with females values higher than 
males ranging from 3.58 at age 6-8 years old to 8.07 and 9.91 at age 
categories 9-11 and 12-15 respectively, with no significant was found as 
in Table (2). The (dmfs) values were also relatively higher in females 
and appear to be slightly increasing with age in males. 
Oral Health Status: The results of the study showed as in Table(3)that 
97.1% of the diabetic patient suffering from gingivitis, with the majority 
had Moderate gingivitis (54%), Mild type (41.2%), leaving (1.9%) for the 
Sever type. Plaque Index (PI) appeared to increase as age increase in 
males as in Table (4) while decreasing values were seen in females, 
yet not significant. No significant differences in gender were found re-
garding the Calculus Index (CI). 
Treatment Needs: Results showed the treatment needs among dia-
betic patients, 41.1% of patients needed multiple dental treatments, 
35.8% needed multiple surface filling, 19.4 % needed one surface filling, 
and only 2.8% needed no dental treatment. 

Table 1: Means of DMFT and dmft by Age and Gender

SD; Standard   Deviation 
P; Possibility
Sig; Significant
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Table 2: Means of DMFS and dmfs by age and gender
SD; Standard Deviation 
P; Possibility
Sig; Significant

Table 3: Distribution of diabetic children according to the severity of gingival inflammation
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GI; Gingival Index
PI; Plaque Index
CI; Calculus Index
SD;Standard Deviation 
P;Possibility
Sig; Significant

 Table 4:  Means of GI, PI, and CI by Age and Gender

Discussion
Diabetes mellitus is a life-long metabolic disease with several oral and 
systemic complications. The relationship between T1DM and dental 
caries in children and adults has been the subject of many studies[24, 25]

[26]; nevertheless, whether diabetes mellitus increases the chances of 
dental caries incidence or not, is still inconsistent. Caries experience in 
the present study was recorded using (DMFT/dmft) and (DMFS/dmfs 
indices). These indices permit the measurement of past caries experi-
ence illustrated by missing and filled fraction, beside the present car-
ies experience which recorded by a decayed fraction. Furthermore, 
DMFS/dmfs allows measurement of severity of dental caries. In our 
study, it was found that primary teeth caries experience (dmft/dmfs) 
was more than that observed by Alves et al[27], El-Tekeya et al[28], and 
also in Sarmamy et al study[29]. The observed variation in these indices 
could be explained by different dietary habits, social and educational 
backgrounds, and sample size among the study population and differ-
ent age groups. The (dmft/dmfs) scores reduced progressively as age 
advance, which can be explained by the reduction in the number of 
primary dentitions with age owing to normal exfoliation process[30], 
this finding comes in accordance with Sarmamy et al study[29]. The 
results of this study also showed that permanent teeth caries experi-
ence (DMFT/DMFS) have been found to be increasing with age; many 
authors attributed this to the eruption of permanent teeth and con-
tact areas formation. In addition, the severity of dental caries is antici-

pated and may continue to increase with age due to the accumulative 
and irreversible nature of dental caries[31, 32], This finding comes in an 
agreement with other studies[25, 33]. Contrary to the findings in stud-
ies by Miko et al,[25] and Akpata et al[34], in our present study females 
had a higher means of caries experience than males in both primary 
and permanent dentition, however, gender differences was not sig-
nificant, highlighting that the diabetes mellitus affects both gender 
to the same extent regardless some differences in the magnitudes of 
the values.  Regarding oral health status, results of the present study 
showed high prevalence of gingivitis among the examined diabetic 
children which was nearly similar to that seen by Lal et al[35].The very 
high prevalence of gingivitis which was reflected through gingival in-
dex (GI) in this study may be assigned to the very high plaque index 
score of these diabetic children as the accumulation of the plaque is 
considered the prime causative factor in gingival inflammation. Ad-
ditionally, the debilitating action of diabetes mellitus has impact on 
gingival condition[30]. The high plaque Index (PI) scores of the diabetic 
children in the present study a resulted from neglecting the daily oral 
hygiene practice performed by these children and/ or by their parents. 
Moreover, the lack of knowledge of these children’s parents of how 
importance the periodic visits to the dental clinics can affect the oral 
health quality of their children and in turn preventing the complica-
tions of diabetes mellitus from occurring in the first place. This finding 
in our study is in agreement to many authors[18, 19, 36]. On the other hand, 
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our results demonstrated low calculus score (CI); this can be attribut-
ed to the process of calculus formation in children which differ from 
that in adult, due to the physiological properties of their saliva[30]. The 
calculus index mean was similar to that reported by both studies by 
Orbak et al[16], and Lopez et al[37] while higher than that reported by Si-
udikiene et al[12], and this variation may be related to the differences in 
age groups in these studies. The present study revealed that the high-
er percentage of diabetic children 41.1% were in need of multiple dental 
treatments collectively (preventive sealants, fillings, extraction, etc) 
followed by multiple surface restoration 35.8%, simple one surface res-
toration 19.4%, and a little percentage was for those in need of crown 
for any reason 0.5%. Unfortunately, there is a lack of studies in this area 
to be compared with our results; this explains the necessity of paying 
a special attention to this group of patients regarding oral and dental 
health services. 
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Key Points 
• Children with type 1 diabetes are subjected to a higher risk to devel-
op dental caries, gingival   inflammation and periodontal disease than 
non-diabetic children.
• Dental health education program must be established for these 
children and to their caregivers to increase the awareness of diabetes 
mellitus oral complications. 
• Endocrinal and diabetic centers should be provided with either 
dental office or   oral health education office. 
• Another study is needed to assess the effectiveness of preventive 
measures on oral health conditions for these groups.
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