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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
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with Latin symbols.
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3. Submitted material must include a coverage of a topical subject, research methods, results,
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each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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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: HbAlc 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 / 1.1840.63). In contrast, the
stimulated salivary flow rate (SSFR) was observed to be lower
(0.86+0.16). There was significant positive correlation between
DMEFT index and PI (p<0.01).

Conclusion: Children with TI1DM 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]. TIDM occurs
as a result of autoimmune destruction of B-cells, that usually
leads to absolute insulin deficiency. It frequently appears during
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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 TIDM 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
(HbA1lc) [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 TIDM.

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 Loée. 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

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

Mean + SD

Age N D

10 years 15 4.33+4.06
11 years 11 2.64+1.86
12 years 14 4.71£2.46
13 years 13 6.54+3.64
14 years 13 5.77£1.83
15 years 14 4.43+£3.41
Total 80 4.78+3.19

Table 2. Multiple comparison of p-value of DMFT index.

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

) 10 11 12
DMEFT index R:24.30 R:26.18 R:42.21
10 1.00 0.57

11 1.00 1.00

12 0.57 1.00

13 0.02 0.08 1.00

14 0.16 0.46 1.00

15 0.03 0.15 1.00
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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 (1.5042.74 / 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,

M F DMFT
0.07+0.26 0.33+0.82 4.73+4.45
0.36+0.50 1.36+1.43 4.36+2.11
0.64+0.74 1.29+1.44 6.644+2.90
1.00+1.47 1.00+1.63 8.54+3.89
0.31+0.63 0.77+1.17 6.85+1.72
1.50+2.74 2.14£1.96 8.07+3.58
0.65+1.42 1.14£1.52 6.56+3.56
13 14 15
R:52.34 R:46.77 R:50.39
0.02 0.16 0.03
0.08 0.46 0.15
1.00 1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00



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

Variable

The average time with Type 1 Diabetes Mellitus (year)
HbAlc

Stimulated salivary flow rate (SSFR) (ml/min)

Plaque index (PI)

Gingival index (GI)

N Mean = SD
80 3.89+2.68
80 9.45+2.87
80 0.86+0.16
80 2.04+0.39
80 1.18+0.63

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

Independent Unstandardized coefficients Standa.rdlzed

Variables coefficients 't
B Std. error Beta

(Constant) -3.43 2.21

Plaque index (PI) 4.44 1.44 48

Gingival index (GI) .81 .88 14

a. Dependent variable: DMFT index
R=0.60 (p<0.001) / Durbin-Watson=1.79

while the mean of their HbAlc was 9.4542.87. 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 TIDM 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 TIDM, 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 TIDM. Several
researchers have observed that dental caries is more frequent
in children with TIDM 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.

210

3.08
91

95.0% Confidence interval

Sig. for B p value
Lower Bound Upper Bound
-1.56 12 -7.83 .96
.003 1.57 7.31 p<0.01
37 -.95 2.56 p>0.05

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 TIDM, 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.



Conclusion.

Children with TIDM 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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