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The purpose of the study was to evaluate oral
hygiene and periodontal indices in children with type
1 diabetes mellitus.

Materials and methods. 258 children aged
6-14 years were examined, including 129 children
with type 1 diabetes mellitus and 129 children with-
out concomitant somatic diseases. All patients were
divided into four subgroups according to the presence
of gingivitis.

We determined the oral hygiene index-simpli-
fied (according to Green, Vermillion, 1964), the pap-
illary-marginal-alveolar index in Parma modification
(1960), the gingival index according to Loe, Sillness
(1967). The t-test for paired samples was used to
compare values. The difference was considered sta-
tistically significant at p<0.05.

Results and discussion. The worst level of oral
hygiene was in group of children with type 1 diabe-
tes mellitus and chronic catarrhal gingivitis because
gum bleeding and pain in gums in these children did
not allow them to make full efforts and carry out oral
hygiene well. Our research showed a statistically
significant difference between the patients with type
1 diabetes mellitus and control group in accordance
with periodontal indices. Children with diabetes melli-
tus had the highest values of periodontal indices. The
inflammatory processes in the tissues of periodontium
in patients with type 1 diabetes mellitus are expand-
ed, so it is very important to recognize them and diag-
nose them as early as possible.

Periodontal indices in patients of the youngest
age subgroup, namely, both the group of patients with
diabetes mellitus and the group of children without so-
matic pathologies were the lowest. The totality of data
on periodontal indices in children with chronic catarrh-
al gingivitis and type 1 diabetes mellitus indicated an
average degree of severity of gingivitis, namely, the
papillary-marginal-alveolar index was 42.77 + 1.31%,
the gingival index was 1.81 £ 0.05 points.

Protective mechanisms in young patients with
type 1 diabetes mellitus are changed. Children with
this endocrine iliness suffer from swelling of the gums
and have extreme gum bleeding along with the de-
velopment of the main endocrinological disease com-
pared to healthy patients of the same age.

202

According to the results we obtained, we believe
that screenings of the oral cavity and preventive pro-
grams should emphasize the importance of early di-
agnosis of gingivitis and periodontitis even during the
milk and mixed bite period, particularly in children with
type 1 diabetes mellitus.

Conclusion. Children with type 1 diabetes mel-
litus had a worse state of oral hygiene than healthy
children. Children with diabetes mellitus had gum
bleeding both during the period of temporary bite, and
during the period of mixed bite.

Keywords: gingivitis, children, diabetes mellitus,
oral fluid, oral hygiene index.

Connection of the study with scientific pro-
grams, plans, topics. The study is conducted in ac-
cordance with the plan of research work of the Poltava
State Medical University “Improvement of forecasting,
diagnostics, treatment and prevention of dental and
periodontal diseases in children taking into account
exogenous and endogenous risk factors”, State regis-
tration number 0122U000204.

Introduction. Type 1 diabetes mellitus is an au-
toimmune disease in individuals who have a genetic
predisposition to it, which leads to the destruction of
B-cells of the pancreas with the subsequent develop-
ment of absolute insulin deficiency. Type 1 diabetes
mellitus (DM) is characterized by an increase in the
concentration of glucose in the blood due to a defi-
ciency of insulin [1, 2, 3].

Research data indicate that children and adoles-
cents make up 8-10% of all patients with type 1 DM
[3, 4]. The majority of patients have dental manifes-
tations of DM, and some scientists indicate 100%
damage to the organs and tissues of the oral cavity.
The presence of type 1 diabetes mellitus in children is
the main risk factor for the occurrence of inflammato-
ry periodontal diseases. Children with this endocrine
pathology are characterized by the following features:
forced frequent eating; violation of self-cleaning pro-
cesses in the oral cavity; reducing the resistance of
the macroorganism and local protective factors; dis-
turbances in the system of oral homeostasis caused
by changes in the regulatory, secretory, protective,
excretory, mineralizing and digestive functions of the
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salivary glands; accumulation of dental plaque; the
minimum level of anti-infective protection of the oral
cavity; increasing the activity of anaerobic microbial
flora; hyposalivation, etc. As a result, persons with
DM can have complications, primarily related to bio-
logical changes caused by hyperglycemia [4-9].

Periodontitis and gingivitis are two kinds of peri-
odontal diseases, known as complications in patients
with DM and other systemic diseases [1, 10-15]. Spe-
cial attention is paid to the condition of periodontium at
an early age among patients with type 1 DM [16-20].

The purpose of the study was to evaluate oral
hygiene indices and periodontal indices in children
with type 1 DM.

Materials and methods. 258 children aged
6—14 years were examined, including 129 children
with type 1 DM and 129 children without concomitant
somatic diseases. Patients with type 1 DM underwent
a routine examination in the endocrinology depart-
ment of the city clinical hospital in Poltava, Ukraine.
Somatically healthy children underwent a routine
dental check-up at the city dental clinic in Poltava,
Ukraine. All patients were divided into appropriate
groups: the first group — 64 children with healthy peri-
odontium and no concomitant diseases; the second
group — 65 children without concomitant diseases, but
who had chronic catarrhal gingivitis (CCG); the third
group — 64 children with type 1 DM and without gin-
givitis; the fourth group — 65 children with type 1 DM
and CCG of various severities.

Each of the groups (21-22 children in each
of them) was further divided by age (6-8, 9-11,
12—14 years). The contingent of examined children is
shown in Figure 1.

Fig. 1 — The number of examined children, n=258

The participants of our research work and/or their
guardians (parents) answered questions related to
medical history and dental history. The oral hygiene
index-simplified (OHI-S according to Green, Ver-
million, 1964) was determined. The condition of the
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periodontium was evaluated using the papillary-mar-
ginal-alveolar index (the PMA index) in Parma modifi-
cation (1960). It helps to evaluate the severity of gin-
givitis and periodontitis. We determined the gingival
index (GI) according to Loe, Sillness (1967), which
gives an opportunity to find out the degree of gum
bleeding and the severity of gingivitis.

The children who had orthodontic treatment pre-
viously or those who were undergoing orthodontic
treatment at the time of dental examination, the pa-
tients who had treatment of periodontitis or antibiotic
treatment during the last 6 months, children with any
other somatic diseases except type 1 DM, and those
persons who had eruptive gingivitis at the time of den-
tal check-up were excluded from our research. Indi-
viduals with diabetes mellitus and any complications
other than inflammation processes in periodontium
were also excluded.

The materials of our research work comply with
the Council of Europe Convention on Human Rights
and Biomedicine, the Helsinki Declaration of Human
Rights, the rules of the Tokyo Declaration of the World
Medical Association, the legislation of Ukraine, orders
of the Ministry of Health of Ukraine, and the require-
ments of the Doctor’s Ethical Code of Ukraine. Par-
ents of each study patient signed an informed consent
to participate in the study and all measures to ensure
anonymity of patients were taken.

The findings obtained were statistically processed
using Microsoft Office Excel 2016 software pack. The
distribution was checked by the Shapiro-Wilk test.
The arithmetic mean (M), the representativeness er-
ror of the mean (m), and the significance level of the
differences in the mean values (p) were calculated.
The t-test for paired samples was used to compare
values. The difference was considered statistically
significant at p<0.05.

Results and discussion. The results of oral hy-
giene according to OHI-S (Green, Vermillion) showed
that the index was 0.69 + 0.05 points in the group
of children with healthy periodontium and without
type 1 DM. It corresponds to a good level of oral hy-
giene. The index was 1.58 + 0.05 points in the group
of healthy children with CCG and 0.87 £ 0.06 points
in children with type 1 DM without CCG. These val-
ues evidenced the satisfactory level of oral hygiene
in the above-mentioned groups. The oral hygiene in-
dex-simplified, so-called OHI-S (Green, Vermillion) in
the group of patients with type 1 DM and CCG was
1.74 + 0.08 points, it can be regarded as satisfactory,
but it was worth considering that the totality of values
replying to the above level of oral hygiene, was in the
range from 0.7 to 1.8 points. As we see, the latter is
almost on the borderline with bad level. The last value
can be suggested by the fact that gum swelling, gum
bleeding and pain in gums in children with type 1 DM
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did not allow them to make full efforts and carry out The inflammatory processes in the tissues of peri-
oral hygiene enough well. The quality of oral hygiene odontium in patients with type 1 DM are expanded, so

is shown in Figure 2.

it is very important to recognize them and diagnose
them as early as possible.
The condition of the periodon-
tium of the examined patients
is shown in Figures 3 and 4.
The totality of periodon-

tal indices in children with-
out CCG (both physically
healthy and those who had
type 1 DM) claims the fail-
ure of inflammation. It was
equal to zero. The PMA in-
dex was 22.82 + 0.78%, and
the gingival index (Gl) was
0.88 £ 0.04 points in healthy

Fig. 2 — Oral hygiene indices (OHI-S) in children (M£m), points children with CCG. These

data correspond to a mild de-
gree of gingivitis. The totality of data on periodontal

‘We did not find a significant difference in the oral i gjces in children with CCG and type 1 DM indicated
hygiene indices in groups with type 1 DM compared  5n average degree of severity of gingivitis, namely,

to children without this endocrine iliness, namely be-  the PMA index was 42.77 + 1.31%, the gingival index
tween groups 1 and 3. There was no statistically sig- (G|) was 1.81 + 0.05 points.

nificant difference in oral hygiene
indices in children with healthy peri-
odontium with and without type 1
DM (p=0.05) in age 9-11 and 12-14
years. Oral hygiene was at a better
level in older children. We hypothe-
sized that the reason was that man-
ual skills were not developed well
enough in children of primary school
age. This approves the opinion of
some authors, who note that the
oral hygiene indices did not have
significant differences between pa-
tients with type 1 DM and the con-
trol group [2, 3, 8]. However, it dis-
proves the opinion of other authors,
who found that the value of oral hy-
giene indices in patients with type 1
DM was much higher compared to
healthy patients [16, 17, 20]. The
last statement can be confirmed
by comparing groups 1 and 4, and
2 and 4, where the difference was
significant (p<0.05).

Our research showed a statisti-
cally significant difference between
the patients with type 1 DM and the
control group in accordance with
periodontal indices. It was appropri-
ate with open data in the scientific
sources.

Fig. 3 — The condition of the periodontium of the examined patients,
PMA in children (Mtm), %

Fig. 4 — The condition of the periodontium of the examined patients,
gingival indices in children (M+m), points
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Periodontal indices in patients of the youngest
age subgroup, namely, both the group of patients with
diabetes mellitus and the group of children without
somatic pathologies were the lowest. In our opinion,
this can be explained as follows: children from 6 to
8 years old have an accelerated metabolism and a
reduced level of leukocyte migration. The vascular
response to the inflammation in children of primary
school age is slower and the level of immunoglobulins
specific to the corresponding plaque bacteria is low.
Protective mechanisms in young patients with type 1
DM are changed. Children with this endocrine illness
suffer from swelling of the gums and have extreme
gum bleeding along with the development of the main
endocrinological disease compared to healthy pa-
tients of the same age.

The results of our study indicated that children
with diabetes mellitus have a higher risk of gum bleed-
ing when we compared them with children without dia-
betes mellitus. The fact that periodontal indices in chil-
dren with insulin-depended diabetes mellitus were the
highest could be explained according to the concept of
biological changes in the body of young patients with
type 1 DM that skewed the immune response of the
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body to the dental plaque [14]. Data from the scientific
literature indicate that gum bleeding during the period
of the permanent bite has its origin in temporary bite
[4, 6, 20]. We believe that gum bleeding during the
mixed bite period has prognostic value regarding the
risk of periodontitis in the future, especially in children
with insulin-dependent diabetes mellitus.

Therefore, according to the results we obtained,
we believe that screenings of the oral cavity and pre-
ventive programs should emphasize the importance
of early diagnosis of gingivitis and periodontitis even
during the milk and mixed bite period, particularly in
children with type 1 DM.

Conclusion. Children with type 1 DM had a
worse state of oral hygiene than somatically healthy
children, its level could be estimated from unsatisfac-
tory to bad. Children with diabetes mellitus had gum
bleeding both during the period of temporary bite, and
during the period of mixed bite.

Perspectives of further research should be fo-
cused on the period of primary school age, to investi-
gate the beginning of periodontitis in children better,
especially those with severe medical status, such as
type 1 diabetes mellitus.
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OUIHKA T'rieH”n NnOPOXXHNUHU POTA TA NOKA3HUKIB MAPOOOHTY

B OITEWN 6-14 POKIB 3 IHCYNIHO3ANEXHUM LIYKPOBUM AIAGETOM

Llewykoea O. B., Ky3b I. O., baymaH C. C., Kazakoea K. C.,

MocieHko A. C., lNMoniwyk T. B., TpyghaHosa B. I1.

Pe3tome. Mema — OUIHUTWM NOKa3HMKX FiriEHW NOPOXHUHW pOTa Ta CTaH NapoAOHTY Yy AiTel, XBOpUX Ha
uykposui giabet 1 Tuny.

HanawmysaHHs ma du3satiH. O6cTexeHo 258 piten Bikom 6-14 pokiB, 3 HUX 129 giTen 3 LykpoBuM fiabe-
ToM 1 TMNy Ta 129 giten 63 cynyTHIX COMaTMYHMX 3aXBOPHOBaHb. YCi NauieHTn Bynv po3nogineHi Ha YoTupu
Nigrpynu 3a HasiBHICTIO TiHriBITY.

Mamepianu i Memodu. BusHadanw ririeHiYHMI iHOeKC poToBOI NOpoXHMHM cnpoweHun (OHI-S 3a Green,
Vermillion, 1964), naninsapHo-mapriHanbHo-aneBeonapHui iHaekc (PMA) y mogudikauii Parma (1960), sicen-
HuK iHgekc (Gl) 3a Loe, Sillness (1967). [Ans nopiBHAHHSA 3Ha4Y€Hb BUKOPWUCTOBYBanu t-Tect Ansd napHux 3pas-
KiB. Pi3HuUto BBaXanu ctaTUCTUYHO 3Hauvywoto npu p <0,05.

Pe3ynbmamu. Hanripumnin piBeHb ririeH1 NOpoXXHWHK poTa ByB y AiTen rpynu 3 LykpoBuM fiabeTtom 1 Tuny
Ta XPOHIYHUM KaTapanbHUM FiHriBITOM, OCKifNlbKWM KPOBOTOUMBICTb ACEH i Binb y ACHaX y UMX AiTen He 4O3BONSA-
nn goknagaTtn 3ycunb i AKICHO NPOBOAMTM FirieHy NOPOXHMHM poTa. Halle Jocnig)KeHHs nokasano ctaTucTuy-
HO 3HauyLLy Pi3HULII0 MiXXK XBOPUMMU Ha LlYKPOBUI AiabeT 1 TMny Ta KOHTPOSIbHOK rPYMoto 3a NapogoHTaNbHUMM
nokasHukamu. [itn 3 LykpoBMM giabeTom Manu HamBuLLi 3HAYEHHsI NapOAOHTaNbHUX NOKa3HMWKIB. 3ananbHi
npoLiecu B TKAHMHAX MapoAOoHTY Y XBOPUX Ha LyKpoBuiA AiabeTt 1 Tuny noLmpeHi, ToMy Ay>Ke BaXMBO iX po3s-
nisHaTu Ta giarHoCTyBaTK siIKOMora paHille.

HanHwxuynmmn 6ynn napogoHTanbHi NOKa3HWKKM Y NauieHTiB MONOALLOT BiKOBOI Nigrpynu, a caMme sk rpynm
XBOPMX Ha LyKpoBuWIA fiabeT, Tak i rpynu giter 6e3 comatudHmx natonorii. CyKynHicTb AaHMX LWOAO NapodoH-
TanbHWX NokasHUKiB y aiten i3 XKIN Ta yykpoBum giabetom 1 Tvny ceigumna npo cepeHint CTyniHb TSXKKOCTI
riHriBity, a came: NNMA ctaHoBuB 42,77+1,31%, riHriBanbHum iHgekc () — 1,81+0,05 6ana. ditn 3 uykposum
niabetom 1 Tuny cTpaxgarTb Big HAOPSIKy SACEH i CUIbHOI KPOBOTOUMBOCTI SICEH, SIKi MOCUNIOKTHCS pa3oMm 3
PO3BUTKOM OCHOBHOIO EHAOKPUHOIIONYHOIO 3aXBOPHOBAHHSA MOPIBHAHO 3i 300POBUMM MaLiEHTaMU TOTO X BiKY.

BucHosok. [itn 3 uykpoum fiabetom 1 Tmny mManu riplumMin cTaH ririeHn NOPOXHUHW poTa, HiX 340pPOBI
4iTn. Y Hnx Byna BMpaxkeHa KpOBOTOUMBICTb SICEH SIK Y Nepiof, TMM4YaCcoBOro NMpuKycy, Tak i B nepiog, 3amillaHoro
NpuKycy.

Knro4oBi cnoBa: riHrisiT, 4iTu, uykpoBui giabeT, poToBa pianHa, iHOEKC TirieHN NOPOXHUHK poTa.
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