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Introduction
Type 1 diabetes or insulin-dependent diabetes is a common 

childhood chronic endocrinopathy resulting from a relative or 
absolute insulin deficiency, which leads to hyperglycemia and 
metabolism disorders of carbohydrates, proteins and fats. In the 
absence of a strict follow-up, it conducts to severe clinical features 
that may have negative impact on life quality of the child and his 
family. The World Health Organization (WHO) estimates that, 
Hyperglycemia is the third risk factor for premature mortality, 
after high blood pressure, obstructive pulmonary diseases and 
lung cancers [1]. Its incidence has been increased in the last 30 
years among children and adolescents (from 0 to 15 years old)  

 
[2]. According to data from the International Diabetes Federation, 
more than half a million children under 15 years old are currently 
having type 1 diabetes [2,3]. In Morocco, as in the world, diabetes 
is expanding, about 100,000 children are already affected by type 
1 diabetes, according to the Moroccan Association of Autoimmune 
and Systemic Diseases [4]. Since diabetes and tooth decay remain 
widespread chronic diseases, it became a major need to study the 
correlation between these two conditions. Frequent consumption 
of ferme carbohydrates is now recognized as one of the causes 
of tooth decay. Poorly controlled diabetes creates significant 
cariogenic changes in the oral environment including increased 
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Abstract

Objectives: This study aims to assess the oral health status of diabetic children in comparison with a control group, to appreciate 
the impact of diabetes mellitus and its treatment on oral and dental health and to test their knowledge regarding oral hygiene.

Material and Methods: This transversal epidemiological study with comparative purpose was conducted on 100 diabetic 
children aged 2 to 16 years followed in the service of the University Hospital of Pediatrics II HAROUCHI  and within the association 
“Hayat” to support children with diabetes, and 100 healthy model children aged 3-15 years from two public schools and one private 
school. Through a questioning and an oral examination, the parameters of diabetes, oral and dental hygiene, and the dental status 
were determined.

Results: The DMF index was more pronounced in the patient group (2.933) than in the control group (1.798) with a statistically 
significant difference (p = 0.002). The mean Plaque index was 1.338 for the patient group versus 1.542 for the control group. In the 
group of sick children and tartar was present in 62% of cases.

Conclusion: In the waning of this study, it was shown that diabetes has a significant impact on teeth and oral health of children. 
Following these results, the oral care needs are high among the population of children with diabetes.
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salivary glucose, decreased salivary secretion, lower buffering, 
and acidic pH [5]. All these changes in the oral microflora can 
significantly influence the prevalence of gingivitis and dental caries 
[6-9]. Considering the high prevalence of diabetes in Morocco, and 
since there is still some controversy about the impact of diabetes 
on oral and periodontal disease, an epidemiological survey was 
conducted to compare the oral health of children with type 1 
diabetes and healthy children in our Moroccan context and to 
assess the correlation between diabetes and oral health.

Material and Methods 

Study Design and Sample 

A cross-sectional case-control study (diabetic and non-
diabetic children) was conducted for comparative purposes by two 
calibrated practitioners from November 2015 to January 2016. 
The investigation took place in the department of Pediatrics II at 
the Abderrahim Harouchi Hospital, Ibn Rochd University Hospital 
Center and the Hayat Association for the Support of Diabetic Children 
in Casablanca. We enrolled 100 diabetic children in the cases group 
and 100 healthy children in the control group, from two public 
schools and one private school. They were assorted in terms of age, 
sex and residence area. All non-cooperating children or children 
experiencing a diabetes-associated pathologic condition were 
excluded from the diabetic group. Children suffering from a general 
pathology or treatment that may affect oral state were excluded 
from the control group. In order to calibrate the interviewers and 
validate the questionnaire, a pre-survey was first conducted with 
15 children. These ones were excluded from the study. 

Questionnaire

A patient survey form was developed with three parts, the first 
was related to the identification of the child, the second concerning 
diabetes (seniority, follow-up, severity and treatment) and the third 
one was basically focused on oral health status: Oral care habits and 
oral health status. The consent of the parents was obtained after 
they were informed of the nature of the work and the anonymity of 
the questionnaire.

Clinical Examination

The clinical examination was performed in well-lit rooms, using 
a mirror and Dental explorer 6 and 17. 

Plaque accumulation was evaluated with Silness and Loe plaque 
index [10]. Caries were recorded according to DMF (The Decayed-
missing-filled index) and DMF indexes [11].

Statistical Methods

The data processing was done using Epi-Info 6.0.fr. software. 
The Chi-2 test was used for percentages comparison, while 
Student’s test was applied to compare averages. A value of p <0.05 
was considered significant.

Results

Sociodemographic Status

The distribution by sex in our sample was 50% boys and 50% 
girls for the diabetic group and 55% girls versus 45% boys for the 
non-diabetic group. The sample age ranged between 2 to 16 years 
old with an average age of 10.01± 3.743 for the diabetic group, 
versus an age range from 3 to 15 years for the control group, with 
an average age of 9,5 years ±3, 103. 96% of sick subjects were from 
urban area, 2% were from per urban and 2% from rural area. For the 
control group, all subjects lived in urban areas. The primary/middle 
school level was the dominant mother’s education level within 
patients of the study group with a prevalence of 36%. University 
level was the main mother’s level of education in the control group 
with a rate of 53%. Regarding the socio-economic level, the average 
one was the most representative among diabetic children with a 
rate of 53%, while in the healthy group, it was mainly represented 
by the comfortable standards of living with a 42% prevalence.

Children with diabetes Information

The clinical symptoms revealing diabetes were mainly polyuria 
and thirst with respectively a prevalence of 94.6% and 92.4%. 
Mucosa burning sensation was reported in 11% of the patients. The 
average age of the diabetes onset was 6.45 years ±3.56. Children 
receiving 2 injections of insulin daily were about 47%, those 
receiving it 3 times a day were about 36% of the diabetic group. The 
percentage of glycosylated hemoglobin produced every 3 months 
ranged between 4 and 16% with an average of 8.315% ±1.904. 
Among diabetic group, 51% of cases had moderate diabetes, 
while 49% of the children examined had severe one. All the cases 
undertake Insulin therapy, 80% of them are following a diet and 
77% had sport activity.

Eating Habits and Oral Hygiene

The distribution of patients according to eating habits and oral 
hygiene is shown in Table I.

Oral Status Information

Plaque Index

The difference observed between the cases group and the 
control group was statistically significant (p <10-6), with a plaque 
index of temporary teeth and permanent teeth higher in non-
diabetics compared to diabetic children (Table 2).

Dental Calculus

Dental calculus was detected in 62% of the sick children versus 
24% in the control group (p <10-6).

State of Dentition

The DMF index was higher in the control group (3.028) 
compared to the cases group (1.833) with a statistically significant 
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difference (p = 0.001). In contrast, the DMF index was more 
pronounced in the cases group (2.933) than in the control group 
(1.798) with a statistically significant difference (p = 0.002). 
This index increases with age and reaches a higher value among 
low socioeconomic children. There was a large predominance of 

decayed teeth compared to missing and filled ones regardless of 
dentition type and group (Table 3). The distribution of DMF and 
DMF indexes according to the studied parameters are listed in the 
following (Tables 4,5).

Table 1: Distribution of patients according to eating habits and oral hygiene.

Diabetic Children Non-Diabetic Children
P

N % N %

Tooth Brushing

Yes 52 52 90 90 <10-6

No 48 48 10 10

Tooth Brushing Frequency

<2 times per day 21 40,4 63 70 <10-3

> 2 times per day 31 59,6 27 30

Use of Toothpaste

Fluorinated 35 67,3 59 65,6 0,331

Non- fluorinated 4 7,7 14 15,6

Unknown 13 25 17 18,9

Sweets Consumption

Yes 17 17 76 76 <10-6

No 83 83 24 24

Table 2: Patient distribution according to the Plaque index.

Groups Average Value of Plaque Index

Temporary teeth
Cases group 1,049 SD 0,642

Control group 1,662 SD 0,686

Permanent teeth
Cases group 1,338 SD 0,583

Control group 1,542 SD 0,561

SD: Standard Deviation

Table 3: Distribution of decayed (d) (D), missing (m) (M) and filled (f) (F) teeth.

DMF d TEETH M TEETH f TEETH P

Cases group 1,833 SD 2,244 112 5 7

Control group 3,028 SD 2,918 194 12 18 0,001

DMF D TOOTH M TEETH F TEETH

Cases group 2,933 SD 2,953 232 7 17

Control group 1,798 SD 2,166 128 7 17 0,022

Discussion

The purpose of this study was to compare the oral status of 100 
diabetic children with that of 100 control children by age, sex, place 
of residence and school setting (Tables 4,5). The questionnaire used 
for this purpose was extracted from WHO [12] in its oral section 
and from literature in the section about diabetes information. 
The majority of diabetic children and all healthy children were 
from urban areas, which is consistent with the results of a study 
conducted at the Kaunas School of Dentistry in Lithuania on diabetic 
children aged between 10 and 15 years old, showed that the vast 
majority of children came from urban areas [13]. The highest level 

of maternal education was the primary / middle school level for 
the cases group while it was predominantly the university level 
among the control group. In the city of Kaunas (Lithuania), the 
university level of the mother was dominant for the group of cases 
(54%) versus primary / college for the control group (44%). The 
least educated parents are the least receptive to the oral health 
education of their children. Regarding diabetes, the average age of 
its onset in our study was 6.45 years. This earlier onset diabetes has 
been confirmed by several reports including the Swedish register 
where, across five birth cohorts, the age of diagnosis has declined in 
the recent decades [14]. A Finnish work reports the same findings 
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[15]. The experience of children’s hospital in Rabat states that the 
incidence of type 1 diabetes has tripled between 1990 and 2005 
among children under 5 years old [16]. This early onset diabetes 
shift is still unexplained, although changes in the environment 
and its interaction with the genome have been attributed: viral 
infection rates, increased maternal age, diet, exposure to toxins. 

This tendency to lower the age of diabetes diagnosis has serious 
consequences, for example the interference with intercurrent 
febrile diseases, frequent at this age, the immaturity of the child 
to participate in its treatment, not to mention the increased risk of 
long-term degenerative complications [17]. 

Table 4: Distribution of DMF by age, gender, socio-economic level and sweets consumption.

Parameters
Diabetics Non-Diabetics

P
DMF (SD) DMF (SD)

Age

From 2 to 5 years’ old 1,529 (2,124) 2,900 (2,989) 0,0002

From 6 to 11 years’ old 2,588 (2,355) 3,778 (2,977)

From 12 to 16 years’ old 0,467 (0,834) 1,400 (1,992)

Gender

Female 1,472 (1,964) 3,341 (3,022) 0,020

Male 2,267 (2,504) 2,655 (2,794)

Socio-Economic Level

Low 1,318 (1,756) 3,227 (3,250) 0,010

Average 2,12 (2,583) 4,105 (2,747)

High 1,727 (1,954) 2,200 (2,592)

Sweets Consumption

Yes 1,818 (2,483) 3,190 (2,959) 0,040

No 1,836(2,217) 2,308 (2,720)

Table 5: Distribution of DMF index by age, gender, socio-economic level, mother’s intellectual level and sweets consumption.

Parameters
Diabetics Non-diabetic group

P
DMF (SD) DMF (SD)

Age

From 6 to 11 years’ old 2,591 (2,423) 1,372 (2,0002) 0,0001

From 12 to 16 years’ old 3,816 (3,4) 2,378 (2,277)

Gender

Female 2,860 (2,9) 1,778 (2,077) 0,039

Male 3 (3,033) 1,763 (2,295)

Socio Economic Level

Low 3,375 (3,704) 3,364 (2,969) 0,001

Average 2,776 (2,860) 1,481 (1,578)

High 2,75 (1,880) 1,057 (1,371)

Intellectual Level of the Mother

Illiterate 3,438 (3,596) 4,25 (3,412) 0,004

Primary school/High school 3,182 (2,627) 2,056 (2,461)

Secondary school 2,88 (3,232) 1,786 (1,847)

University 1,933 (2,404) 1,25 (1,512)

Tooth Brushing

Yes 2,191 (2,455) 1,707 (2,186) 0,0006

No 3,762 (3,260) 2,556 (1,944)

Sweets Consumption

Yes 3,813 (3,188) 1,818 (2,183) 0,016

No 2,74 (2,887) 1,722 (2,164)
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The average of glycated hemoglobin was 8.315% with two 
insulin injection per day (the most adopted). Similar findings were 
reported at the University Hospital of Santa Catrina in Sao Paulo 
[18]. The better the control of diabetes was, the lower the number 
of injections and the rate of complications is. The children reported 
following a balanced diet which is critical in the patient medical 
management in PII and Hayat association are 80%. Only 17% of 
diabetic children consumed sweets outside mealtimes, unlike the 
children of the control group, 76% of them did (the difference being 
statistically significant). The results of this study are consistent 
with those of the case-control study of Bassir L. et al. performed in 
Iran, where diabetic children consumed less cariogenic snacks than 
control children; snacks like cheese sandwich instead of cookies (P 
<0.05). These habits could serve as dietary strategies in diabetic 
children [19]. Regarding oral hygiene habits, almost all of the control 
children are brushing their teeth against only 52% of children 
with diabetes. Brushing is mostly done independently in children 
whom average age is around 9,5 and 10 years. This statistically 
significant difference would be the result of parents’ concern about 
the illness and neglect of their child’s oral hygiene measures. The 
frequency of brushing was, however, higher in the children with 
diabetes (59.6%) compared to control children (30%). This higher 
brushing frequency associated with a lower consumption of sweet 
snacks may explain the lower value of plaque index in our diabetic 
children (for temporary and permanent teeth), the difference was 
statistically significant. (p<10-6), These results are different from 
those of the Lydia and Lopez study, which showed that diabetic 
children had more plaque than control children and explained their 
results by xerostomia more present in sick children [20].

In addition, dental calculus was found in 62% of the cases 
compared to only 24% in the control group; these results are in 
agreement with those of the studies carried out in Lithuania, Puerto 
Rico and Sao Paulo [18,20,21]. The mineralization of dental plaque 
was caused by the dry mouth. Concerning the state of dentition and 
carious indexes, it was noticed in diabetic patients, especially in 
the age group 2 to 5 years old, that the DMF was lower than in the 
control group. It seems that parents of diabetic children were more 
vigilant about the diet recommended by the pediatrician, moreover, 
at this age, there is less environmental influence. As for the DMF 
index, regardless of gender, it was more important in diabetic 
patients, its value increased with age and was higher among 
children in both groups who did not brush their teeth. This finding 
is consistent with the scientific data. The higher DMF in the cases 
group may be partly explained by poor and irregular oral hygiene 
in diabetic children and teenagers, by the seniority of diabetes, its 
early onset (around 6.45 years of age), its complications such as 
dry mouth, and also probably by the underestimation of sweets 
consumption reported by children with diabetes. The DMF index 
found in this study was significantly higher than that reported by 
the Lopez del Valle study in Puerto Rico among 50 diabetics aged 
6 to 12 years old, the DMF was about 1.43 for the cases group and 

0.56 for the control group, with a statistically significant difference. 
The DMF index was higher in the 12 to 16 age group, age of 
revolt and opposition to oral hygiene and care. The high DMF in 
our diabetic adolescents remains lower than the one found in the 
Sarajevo study in diabetic patients aged 12 to 18 years old, it was 
6.19 ± 2.54 and was strongly related to poor glycemic control [22]. 
Previous studies on this issue have revealed inconsistent results. 
In a systematic review of oral health in adolescents with Type 1 
diabetes, five studies had a significantly higher DMF in children 
with type 1 diabetes compared to control group when three studies 
had significantly lower values and seven studies reported no 
difference between the two groups. The highest DMF index is found 
in children with low socioeconomic, whether they have diabetes or 
not, while the wealthy class has the lowest DMF index. This may be 
related to the ease of access to information and dental care in this 
socioeconomic category. Finally, the DMF index and the education 
level of the mother were inversely proportional. Indeed, the lower 
the level of education, the higher the DMF index was, this result 
seems to be related to the lack of information and motivation of 
inadequately educated mothers faced to the need to maintain good 
oral hygiene of their children.

Conclusion

Based on this case-control study’s results, we can highlight the 
negative effect of diabetes on oral health. The affected children have 
a higher DMF index compared to healthy children, dental calculus is 
also increased; However, besides the pathology, other contributing 
factors are, inadequacy of dental brushing, low level of education of 
the mother and parent’s preoccupation with the disease much more 
than oral health state. The odonto pediatrician is an actor of health 
in the diabetic disease but most of the time neglected in the medical 
care of diabetic children. It is of this fact, essential to remedy this 
lack of information and to establish community programs and 
actions of oral hygiene education, and this, at the level of parents 
and diabetes specialist, to improve the oral health and quality of life 
of our young diabetics.
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