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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Diabetes mellitus is a well-known predisposing factor for oral 

diseases.
Aim: To evaluate dental caries and periodontal status of 

children with type 1 diabetes mellitus (T1DM).
Materials and methods: Eighty children with type 1 diabetes 

mellitus (age 10-15 years) have received a comprehensive 
oral health examination, that included the DMFT index for 
permanent teeth, plaque index (PI), gingival index (GI), and 
stimulated salivary flow rate (SSFR). P<0.05 was considered 
significant.

Results: HbA1c values indicated poor metabolic control of 
diabetes in children, which also adversely affected their oral 
health (9.45±2.87). The mean DMFT index in children with 
type 1 diabetes mellitus was notably higher at 6.56±3.56. 
Similarly, the plaque index (PI) and gingival index (GI) were 
significantly higher (2.04±0.39 / 1.18±0.63). In contrast, the 
stimulated salivary flow rate (SSFR) was observed to be lower 
(0.86±0.16). There was significant positive correlation between 
DMFT index and PI (p<0.01).

Conclusion: Children with T1DM exhibit poor oral 
health conditions related to the level of metabolic control. 
Maintenance of toothbrushing habits and regular dental check-
ups recommended to manage and prevent these complications. 
Additionally, proper management of metabolic control can also 
help mitigate the adverse effects on oral health.

Key words. Type 1 diabetes mellitus, DMFT index, Plaque 
index, Gingival index, Stimulated salivary flow rate.
Introduction.

Diabetes mellitus (DM) is a chronic disease caused by 
insulin dysfunction and deficiency, characterized by chronic 
hyperglycemia, which causes complications in different body 
parts like the nervous system, eyes, kidneys, and cardiovascular 
system [1,2]. This is considered one of the most serious chronic 
diseases, causing life-threatening complications as well as 
reducing life expectancy [3,4]. Diabetes can be classified into 
the following general categories: type 1 diabetes mellitus 
(T1DM), type 2 diabetes mellitus (T2DM), gestational diabetes 
mellitus (GDM), and specific types of diabetes due to other 
causes, e.g., monogenic diabetes syndromes [5]. T1DM occurs 
as a result of autoimmune destruction of β-cells, that usually 
leads to absolute insulin deficiency. It frequently appears during 

childhood or adolescence; symptoms can sometimes develop 
much later [6,7]. 

The data show that until 2045, approximately 783.2 million 
people worldwide will have diabetes mellitus [3]. On the other 
hand, annual estimates of the incidence of T1DM worldwide 
were 98 200 (with a range of 128 900) new cases, while 
prevalence estimates were 600 900 (with a range of 1 110 100) 
existing cases [8].

The relationship between oral health and diabetes mellitus 
is undeniable. Several studies consider that oral health 
complications, including xerostomia, dental caries, bone loss 
and periodontal disease may be a consequence of diabetes 
mellitus [2,9,10]. It is suggested that the age of puberty, 12-
15 years, is important to monitor the oral health condition of 
children with T1DM because, as a result of hormonal changes, 
there is also an increase in the level of glycated hemoglobin 
(HbA1c) [10].

People with diabetes mellitus experience salivary dysfunction 
manifested by xerostomia and low buffering capacity of saliva, 
accompanied by an increase in glucose levels in saliva, oral 
yeasts, streptococcus mutans and lactobacilli, which ultimately 
can lead to an increase in the incidence of tooth decay [11,12]. 
Diabetes mellitus can be associated with the progression of 
gingivitis and periodontitis. Several risk factors have been 
reported, that make these patients more susceptible to the 
development of periodontal disease including poor oral hygiene, 
poor metabolic control and longer duration of diabetes [12-14].

Henceforth, the aim of this study was to evaluate the dental 
and periodontal status of children with T1DM.
Materials and Methods.
Study sample:

This was a cross-sectional study developed in the Department 
of Pediatric and Preventive Dentistry, University Dentistry 
Clinical Center of Kosovo (UDCCK).  The study population 
consisted of 80 children affected by T1DM, aged 10-15 years. 
These children, characterized by an average duration of diabetes 
of 3.89±2.68 years, had been diagnosed and were undergoing 
treatment at the Pediatric Clinic, University Clinical Center 
of Kosovo (UCCK). The information regarding glycated 
hemoglobin over the past six months was retrieved from their 
medical records.
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The inclusion criteria established for the children were 
as follows: diabetes must have been diagnosed at least 10 
years prior to the examination; there must be the absence of 
other systemic diseases; children must not have received any 
additional pharmacological treatments, including antibiotics, 
within the previous 3-month period, except for those deemed 
essential for the treatment of diabetes mellitus.

This study was performed in full accordance with the World 
Medical Association Declaration of Helsinki. Ethical approval 
was obtained by the Ethical Committee of Medical Faculty of 
the University of Prishtina, Kosovo, with Reference Number 
4000/2016. All children were included in the study after the 
written informed consent had been signed by their parents. 
Clinical oral examination:

A calibrated pediatric dentist conducted a clinical intraoral 
examination of diabetic children under standardized conditions 
in the dental chair at the University Dentistry Clinical Center of 
Kosovo (UDCCK). 

Dental caries was assessed by the Decayed, Missing, and 
Filled Teeth (DMFT) index for permanent teeth according to 
WHO criteria [15]. Each child was given unscented paraffin 
wax to chew for 5 minutes to stimulate the salivary glands, 
and the secreted saliva was collected in a sterile scaled 
container. The quantity of saliva was recorded and divided by 
five to obtain the flow rate of saliva per minute. The amount 
of stimulated saliva was expressed with the following values: 
normal salivary secretion, more than 1.1 ml/min; low salivary 
secretion, of 0.7-1.0 ml/min; very low salivary secretion, less 
than 0.7 ml/min [16]. The presence of dental plaque was scored 
using the plaque index (PI) of Silness and Löe. The mean PI 
for each patient was calculated by summing the values obtained 
for each tooth and calculating the averages [17]. To determine 
the gingival index (GI) of the patients, gingival bleeding caused 
by running a Williams periodontal probe inside the pocket on 

the mesial, distal, buccal, and gingival/palatal surfaces of all 
teeth was evaluated. The GI of an individual was obtained by 
summing the values determined for each tooth and calculating 
the averages [18].
Data Analysis.

The statistical analysis was carried out using MS Excel 
(Microsoft Corporation, Redmond, WA, USA) and SPSS 
17 (SPSS Inc., Chicago, Illinois, USA) software.  Participant 
characteristics were described using mean and standard deviation 
for continuous variables. The difference in the values of D, M, 
F and DMFT index for permanent teeth in relation to the age of 
the children was tested with Kruskal-Wallis ANOVA by Ranks 
(H) / Multiple Comparisons p values (2-tailed). The correlation 
between a dependent variable and several independent variables 
was examined using Multiple linear regression. Differences 
were set to be statistically significant at p<0.05.
Results.

A total of 80 children with T1DM, aged 10-15, participated 
in the study. Children aged 13 years exhibited a higher mean of 
the D component and the DMFT index (6.54±3.64 / 8.54±3.89), 
followed by 15 years old children with a higher mean of the M 
and F components of the DMFT index (1.50±2.74 / 2.14±1.96). 
Nonetheless, the mean of DMFT index of all children was quite 
high (6.56±3.56) (Table 1).

The results presented in table 2 show the multiple comparisons 
of p-values, referring to the mean value of the DMFT index by 
rank for all age groups (10-15 years old). The mean DMFT 
index for ages 13 and 15 years was significantly higher than the 
mean DMFT index for age 10 years (p<0.05). For the other age 
groups, there was no significant difference between the mean 
DMFT index values (Table 2).

All diabetic children who have suffered from T1DM for 1 to 
10 years, had a mean of 3.89± 2.68 years since their diagnosis, 

Mean ± SD
Age N D M F DMFT
10 years 15 4.33±4.06 0.07±0.26 0.33±0.82 4.73±4.45
11 years 11 2.64±1.86 0.36±0.50 1.36±1.43 4.36±2.11
12 years 14 4.71±2.46 0.64±0.74 1.29±1.44 6.64±2.90
13 years 13 6.54±3.64 1.00±1.47 1.00±1.63 8.54±3.89
14 years 13 5.77±1.83 0.31±0.63 0.77±1.17 6.85±1.72
15 years 14 4.43±3.41 1.50±2.74 2.14±1.96 8.07±3.58
Total 80 4.78±3.19 0.65±1.42 1.14±1.52 6.56±3.56

Table 1. Distribution of DMFT index by age of the children.

Multiple comparison of p-value (2-tailed);
DMFT index / Dependent variable: Age

DMFT index 10
R:24.30

11
R:26.18

12
R:42.21

13
R:52.34

14
R:46.77

15
R:50.39

10 1.00 0.57 0.02 0.16 0.03
11 1.00 1.00 0.08 0.46 0.15
12 0.57 1.00 1.00 1.00 1.00
13 0.02 0.08 1.00 1.00 1.00
14 0.16 0.46 1.00 1.00 1.00
15 0.03 0.15 1.00 1.00 1.00

Table 2. Multiple comparison of p-value of DMFT index.
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while the mean of their HbA1c was 9.45±2.87. Unfortunately, 
these children also showed a high mean of PI (2.04±0.39), GI 
(1.18±0.63), whilst the mean of stimulated salivary flow rate 
was low (SSFR=0.86±0.16) (Table 3).

The results presented in table 4 indicate the correlation 
between the DMFT index, as the dependent variable, and both 
the plaque index (PI) and the gingival index (GI) as independent 
variables. In the analysis according to Durbin Watson=1.79 a 
strong correlation was established between the DMFT index 
and the PI, but not between the DMFT index and the GI (Table 4).
Discussion.

DM affects millions of people worldwide. The prevalence of 
diabetes among children is rising globally, because of changes 
in lifestyle. Consequently, this escalating prevalence is expected 
to impose substantial economic burdens worldwide, particularly 
in developing nations [19,20]. 

Children with T1DM not only contend with numerous health 
issues but also experience a higher occurrence of dental and 
oral diseases. The current research evaluates the overall oral 
health through clinical oral examinations. The results indicate 
a significant severity of dental caries in the permanent teeth of 
children with T1DM, which has been confirmed in previous 
studies on this population [7,14,21-23].

The level of metabolic control may play a crucial role in the 
high incidence of dental caries in children with T1DM. Several 
researchers have observed that dental caries is more frequent 
in children with T1DM and poor metabolic control [24,25]. 
However, Edblad E et al. found no association between the 
degree of glycemic control and the occurrence of dental caries 
[26].

The high risk of dental caries is also attributed to the 
xerostomia, or decreased saliva flow, found in these children. 
Among the factors that influence the reduced amount of saliva 
is hyperglycemia and glucosuria [27,28]. Moreover, the lack 
of application of preventive care and regular dental visits are 
considered favourable factors in increasing the level of dental 
caries in T1DM. These findings underscore the need for targeted 
dental health interventions in diabetic children to mitigate the 
compounded risks they face.

One of the easiest ways to prevent caries is by maintaining 
proper oral hygiene. In the present study, the level of oral 
hygiene was evaluated using the PI index, where the values were 
quite high. The current study also shows the effect of metabolic 
control of diabetes on higher PI values. Similar results were 
obtained from other studies [7,21,29,30]. Nevertheless, the 
obtained results reflect the average oral hygiene, testifying the 
need to implement intensive educational activities to widely 
improve oral hygiene.

Periodontal disease includes various disorders that impact the 
structures supporting the teeth, such as the gingiva, periodontal 
ligament, cementum, and alveolar bone. Gingivitis is the most 
common form of periodontal disease in both children and adults 
with T1DM, which may alter the host environment and enhance 
a patient's susceptibility to gingivitis due to modifications in the 
inflammatory response to microorganisms [29]. Furthermore, 
multiple clinical studies have shown that diabetes in childhood 
is a significant risk factor for developing periodontal diseases 
[7,29]. The GI was found to be higher in children with T1DM 
which is in line with studies done by Orbak R et al [30] and 
Awad M et al [31].

The associations between PI, GI, and dental caries are 
attributable to smilar behaviors, for instance: inadequate oral 
hygiene practices and unhealthy dietary intake. The observed 
correlations between the DMFT index, as well as PI and GI, draw 
attention to the necessity of early oral health counselling. These 
findings further emphasize the importance of regular dental 
visits, particularly for children with T1DM, who constitute a 
high-risk population for adverse oral health outcomes.

This study has a few limitations. It has a small sample size, 
and a larger sample size with control group could be more 
representative of the population. Also, the age of the participants 
in the study was limited to children 10-15 years old, only with 
permanent dentition. Therefore, that information should be 
considered in future research.

Despite these limitations, the study has notable strengths. We 
analyzed some important components of the oral health of children 
with type 1 diabetes mellitus. Moreover, this study provides an 
important overview of the oral health status of these children.

Variable N Mean ± SD
The average time with Type 1 Diabetes Mellitus (year) 80 3.89±2.68
HbA1c 80 9.45±2.87
Stimulated salivary flow rate (SSFR) (ml/min) 80 0.86±0.16
Plaque index (PI) 80 2.04±0.39
Gingival index (GI) 80 1.18±0.63

Table 3. Mean and standard deviation of HbA1c, plaque index (PI), gingival index (GI) and stimulated salivary flow rate (SSFR).

Independent
Variables

Unstandardized coefficients Standardized 
coefficients t Sig.

95.0% Confidence interval 
for B p value

B Std. error Beta Lower Bound Upper Bound
(Constant) -3.43 2.21 -1.56 .12 -7.83 .96
Plaque index (PI) 4.44 1.44 .48 3.08 .003 1.57 7.31 p<0.01
Gingival index (GI) .81 .88 .14 .91 .37 -.95 2.56 p>0.05
a. Dependent variable: DMFT index

Table 4. Correlation between DMFT index with plaque index (PI) and gingival index (GI).

R=0.60 (p<0.001) / Durbin-Watson=1.79
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Conclusion.
Children with T1DM exhibit unfavorable oral health profiles 

characterized by a higher DMFT index, fair oral hygiene, 
moderate gingivitis, and low stimulated salivary flow rate. These 
oral health issues are strongly associated with the duration of 
diabetes and the level of metabolic control. Effective care for 
these children necessitates a multidisciplinary team approach, 
accentuating the importance of consistent brushing habits and 
regular dental checkups.
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