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The results of the analysis of age-related and the gender features of the state of periodontal tissues in individuals
with dentition defects at the stage of preparation for dental implantation are presented. The results of dental ex-
amination of 95 patients with minor dentition defects (main group) and 40 people with preserved dentition (control
group) aged 20-59 years were analyzed. According to age, the patients were distributed between 10-year periods:
from 20 to 29 (1st age period), from 30 to 39 (2nd age period), from 40 to 49 (3rd age period), and from 50 to 59
years (4th age period). The features of the state of periodontal tissues were studied using the determining indicator
indices: papillary-marginal-alveolar (PMA) and interdental papillae bleeding (IPB). The findings of the study demon-
strate a negative impact of dentition defects on the state of periodontal tissues, which increases with the patient
age. According analysis of the indicator indices of inflammation (PMA) and bleeding (PBI), the described indicators in
individuals with small dentition defects were significantly worse than in individuals with preserved dentition across
all comparable age periods in both men and women. We also found a lower rate of periodontal tissue deterioration
with age in women compared to men. The study contributes to a more in-depth understanding of the consequences

of dentition defects for oral health.
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features.

Connection of the publication with planned re-
search work.

The article was written within the framework of the
planned research “Optimization of methods for diagnos-
ing and treating main dental diseases” (state registration
number 0119U002899).

Introduction.

Today, the close relationship between oral health,
and general health [1] and even the improvement in
sports results [2], has been confidently demonstrated.
According to the WHOQ's definition, oral health is a state
that ensures the optimal level of functional, psycholog-
ical and social capabilities of people throughout their
lives and enables them to socialize and work without
pain or discomfort (WHO, 2026). In many ways, this level
of dentition functioning depends on the preservation of
the complete dentition. First, tooth loss and the forma-
tion of dentition defects lead to decreased chewing ef-
ficiency and, as a result, changes in diet with a decrease
in the proportion of hard and fibrous foods [3]. Over
time, the consumption of soft, technologically processed
foods leads to the development of systemic risks, even
to depressive symptoms and cognitive disorders [4—6].
Second, at the local level, the consumption of soft foods
does not promote tooth cleaning and does not stimulate
salivation, which should serve a protective and cleans-
ing function. In turn, poor nutrition weakens immunity,
which, undoubtedly, affects the speed of healing and
resistance to the development of pathological process-
es. Therefore, the stable functioning of the oral cavity is
directly related to the preservation of dentition integri-
ty and, by enabling maintenance of a proper diet, helps
protect systemic health in the long term [7, 8].

The consequences of tooth loss may initially be in-
significant, but become more noticeable with age. In
addition, tooth loss is closely related not only to several
dental and metabolic diseases, but may also have a bio-

logical basis that forms gender-specific behavioral char-
acteristics.

Therefore, it is advisable to clarify the possible in-
fluence of the presence of dentition defects (DDs) peri-
odontal tissue state in with respect to age and gender.

The aim of the study.

To analyze age-related and the gender features of
the state of periodontal tissues in individuals with den-
tition defects at the stage of preparation for dental im-
plantation.

Object and research methods.

The results of dental examination of 95 patients with
minor DDs (main group) and 40 people with preserved
dentition (control group) were analyzed. Both groups
were age- and sex- matched. According to age, the pa-
tients were distributed between 10-year periods: from
20 to 29 (1st age period), from 30 to 39 (2nd age period),
from 40 to 49 (3rd age period), and from 50 to 59 years
(4th age period). The examination of patients was based
on general clinical (complaints, history, examination,
palpation, percussion, probing) and radiological meth-
ods (sighting and orthopantomography, 3D computed
tomography) for a thorough study of the condition of
hard tissues of teeth and periodontal tissues, analysis
of the size and localization of dentition defects, and the
type of bite. In order to most objectively assess the im-
pact of the presence of minor DDs on the condition of
the periodontal tissue, the following inclusion criteria
were used: identical oral hygiene care regimen, similar
food preferences, consent to participate in the study,
and readiness to comply with the study protocol. The
persons with decompensated somatic diseases, preg-
nancy, lactation, advanced forms of periodontal tissue
diseases (periodontitis), pathology of hard dental tissues
(caries, filled, removed, CFR = 4, only due to component
F), orthodontic structures, those taking medication with
antimicrobial, anti-inflammatory, hormonal, metabolic
effects were excluded from the study.
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The groups were comparable in age, gender, and
dental status at the beginning of the study (p>0.05 for
all parameters compared).

The features of the state of periodontal tissues were
studied using the determining indicator indices: papil-
lary-marginal-alveolar (PMA) and interdental papillae
bleeding (IPB).

The presence and intensity of the inflammatory pro-
cess in the gums (PMA index according to the modified
method of C. Parma, 1960) was assessed by the spread
within the gingival papilla (P) — 1 point, inflammation of
the marginal edge of the gums (M) — 2 points, alveolar
gingival inflammation (A) — 3 points. The PMA index was
calculated as a percentage using a formula, where the
sum of points was determined by adding the highest
indicators for each tooth. The assessment criteria were
as follows: up to 20% — mild gingi-
vitis; 25-50% — moderate gingivitis;
above 51% — severe gingivitis [9].

control and main groups, as well as between male and
female individuals within the corresponding age catego-
ry, were carried out using the Student’s t-test for inde-
pendent samples. Differences were considered statisti-
cally significant at p<0.05.

Research results and their discussion.

Indicators of indices reflecting the degree of gingi-
val inflammation by age are presented in Table 1 and
2. Thus, in male individuals in the control group, a ten-
dency to an increase of the PMA index with age was
observed (from 9.88+0.76% to 17.22+1.49%, although
without a statistically significant difference between the
previous and subsequent groups (p>0.05) (table 1). A
significant difference was noted only between the indi-
cators of the 3rd and 4th age periods and those of the
1st period (p<0.05).

Table 1 — PMA index (%) in individuals of different sexes and ages,

(M+SEM)

Of the many markers used to ST 20-29 years old | 30-39 yearsold | 40-49 years old | 50-59 years old
describe the state of periodontal (1st age period) | (2nd age period) | (3nd age period) |(4nd age period)
tissues, gingival bleeding is an ob- males
jective sign of inflammation that is 14.70+1.23 17,22+1,49
easily assessed. Therefore, as a sen- | Control group 0.88+0.76 11.70+1.42 p,=0.039* p,=0.004*

NN i (n=5) p.=0.32 p.=0.11 p,=0.018*
sitive indicator, the papilla bleed- 1 2 2 017
ing index (PBI; Saxer, Mihlemann, 3.5241.22 27.89+0.74
1975) was chosen to assess the se- | Main group 13.45+1.17 17.03+1.21 D =00_001* p1=0.0002*
verity of gingivitis. (n=11-13) p,=0.03 p,=0.0002* pD2=_060000071**

The index was determined using 0.=0.04* 0.=0.02* p=0.0006* pi;(;.OOOOZ*
a periodontal probe with a button. females
With light effort, the probe was 6.9210.63
passed along the gingival sulcus |Control group 2.98+0.46 3.2040.43 5‘93%)3;22 p,=0.0006*
from the base of the papilla to the |(n=5) p,=0.78 21;0:028* p,=0.018*
apex, along the mesial and distal 2 ‘9’591%2;;
surfaces of the tooth. After 20-30's, | Main group 5.48+0.47 6.59+0.53 789000 p,=0.0005*
when the entire quadrant is probed, |(n=9-14) p,=0.23 ppl_:d 16 p,=0.006*
the intensity of bleeding is deter- 2 p,=0.07
mined and recorded from grade p=0.005* p=0.002% p=0.03* p=0.002*

1 to 4: grade 1- single pinpoint
bleeding, grade 2 — linear/punctate
light bleeding along the edge of the
papilla apex, grade 3 — moderate
bleeding from the interdental space
of the gingival papilla, grade 4— profuse bleeding that
occurs immediately after probing in the interdental space
[9].

The investigation was performed with the voluntary
consent of all patients, in accordance with the provi-
sions of the Declaration of Helsinki of the World Medical
Association (2013), the international ethical principles
for conducting biomedical research involving human
subjects (CIOMS, 2016), and the current legislation of
Ukraine in the field of bioethics and personal data pro-
tection.

Statistical processing of the obtained findings was
performed using the software package “Statistica 12.0".
The data conformity to a normal distribution was as-
sessed using the Shapiro-Wilk test. The summarized
data were presented as the mean value and the stan-
dard error of the mean (Mean+SEM). Statistical compar-
ison of the studied indicators across different age groups
was carried out using a one-way analysis of variance
(ANOVA) followed by application of the Newman—Keuls
criterion for multiple comparisons, separately for men
and women. Comparisons of indicators between the

Notes: n—number of persons in each age period; p, * - statistical significance of changes compared
to indicators for the category 20-29 years old (p
compared to indicators for the category 30-39 years old (p_,<0.05); p,* — statistical significance
of changes compared to indicators for the category 40—-49 years old (p
significance of the difference in indicators between groups (p_ <0.05).

<0.05); p,* - statistical significance of changes

crit

<0.05); p* — statistical

crit

crit

The dynamics of the PMA index in men with minor
DDs (main group) were similar to the control group — an
increase with age (from 13.45+1.17% to 27.89+0.74%),
but it was more noticeable and statistically significant
when comparing the index of each subsequent age pe-
riod with the index of the previous one, respectively
(p<0.05).

The PMA index in women of the control and main
groups generally demonstrated similar trends of increase
with age, which were also recorded in men: an increase
from 2.98+0.46% to0 6.92+0.63% in women of the control
group (p<0.05) versus an increase from 5.48+0.47% to
9.57+0.76% in the main group (p<0.05).

At the same time, the PMA indices in all similar age
periods in individuals with small DDs were significantly
worse than the values of the specified index in individ-
uals with preserved dentition in both men and women
(p<0.05).

It should also be noted that there was a discrepan-
cy in the interpretation of the average values obtained.
Thus, if in males in the control group the PMA index
values were within the range of mild gingivitis even in
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the last age group, then in men of the
main group, starting from the third

Table 2 — PBI index (points) in patients of different sex and age,

(M+SEM)

age pgrlod (40-49 years), the average 20-29 years old| 30-39 yearsold | 40-49 years old | 50-59 years old
PMA index values corresponded to Group (1st age period)| (2nd age period) |(3nd age period)|(4nd age period)
the moderate gingivitis (23.52+1.22%) males
and worsened in the fourth age period . 1.62%0.05
to 27.89+0.74% (p<0.05). At the same | Control group 1244017 1.36£0.19 1'55603%2 p,=0.29
time, in men, the statistical signifi- | (n=5) e p,=0.56 21=0:45 p,=0.43
cance of the difference between the : 2_"52905_83
groups was observed across all age |main group 2.14+0.07 2.4220.05 p.=0.0002*
periods (p<0.05). In women, despite |(n=11-13) 1.55¢0.11 p,=0.0001* pl__%%%%l* pi=0-0005*
the differences between the condi- P p,=0.22
tion of the gums in the representa- p=0,13 p;=0.0002* p,=0.00001* p=0.00001*
tives of the control and main groups females T80T S TOE00T
in each of the age .categories (p<,0'05)' Control group 0.15+£0.01 p =0_.0.4* p.=0._0(39*
the average PMA index values did not | (-5 0.15£0.01 p,=0.87 p1=0.03* Pi=0-007*
go beyond the limits of mild inflam- p.=0.27
mation, even in the last age period . 0.23:0.01 0.25£0.01
(9.57+0.76%). z\/lﬁm group 0.2240.02 0.2(3i0.01 p1i0~5 p_1:0.14*
. . n=9-14) p.=0.16 p,=0.1 p,=0.008

As for the PBI index, which re- ! ’ 5 =021

flects the intensity of bleeding, it also p,=0.005* p,=0.002* p.=0.03* p.=0.002*

tended to increase with age from the
first age period (20-29 years) to the
fourth (50-59 years) (table 2). Thus,
in the control group, the increase in
the indicated age period in men from
1.24+0.17 points to 1.62+0.05 points (p>0.05) was ob-
served, while in the main group, from 1.55+0.11 points
to 2.54+0.03 points, and also with a statistically signifi-
cant difference between the indicators of the next and
previous age periods (p<0.05). In women of the control
group, the PBI index increased from 0.15+0.01 points to
0.15%0.01 points (with a statistical difference between
the 1% and 2nd age periods and the 3rd and 4th) and
from 0.22+0.02 points to 0.25+0.01 points in the main
group (with a statistical difference only between the 2nd
and 4th age periods).

Again, the PBl index, as well as the PMA index, across
all comparable age periods in individuals with minor DDs
were significantly worse than the corresponding indices
in individuals with preserved dentition in both men and
women (p<0.05).

Thus, the findings of the study demonstrate a neg-
ative impact of DDs on the state of periodontal tissues,
which increases with the patient age. According analy-
sis of the indicator indices of inflammation (PMA) and
bleeding (PBI), the described indicators in individuals
with small DDs were significantly worse than in individ-
uals with preserved dentition across all comparable age
periods in both men and women. This study overlaps
with the work of scientists from UzhNU, who also an-
alyzed the state of periodontal tissues according to the
PMA index and Russel’s index in individuals with DDs,
but depending on their topography, and established the
presence of a moderate degree of gingivitis [10]. Most

Notes: n — number of people in each age period; p,* — statistical significance of changes
compared to indicators for the category 20-29 years old (p_,<0.05); p,* — statistical significance
of changes compared to indicators for the category 30-39 years old (p_,<0.05); p,* — statistical
significance of changes compared to indicators for the category 40-49 years old (p_,<0.05); p,*
— statistical significance of the difference in indicators between groups (p <0.05).

crit
likely, in the presence of DDs, there is a decrease in the
protective function of the oral cavity in relation to peri-
odontal tissues. In addition, the absence of preserved
dentition does not support full chewing and salivation,
which in turn reduces cleaning and protective functions
and creates systemic risks to dental health [3].

We also found a lower rate of periodontal tissue de-
terioration with age in women compared to men, which
can be explained by a more responsible attitude toward
the state of their dental health. This is consistent with
previously published data on the gender dependence
of DDs, namely: in women, complete preservation of
the dentition was observed 1.9 times more often than
in men (p<0.05), and minor and major DDs were diag-
nosed, on the contrary, less often (1.4 and 1.3 times, re-
spectively, p<0.05) [11].

Conclusions.

1. The study contributes to a more in-depth under-
standing of the consequences of DDs for oral health.

2. The presence of DDs causes a higher degree of in-
flammation and bleeding of the gums compared to indi-
viduals with preserved dentition.

3. The negative impact of DDs on the condition of
periodontal tissues has a steady tendency to worsen
with the age of patients.

Prospects for further research.

Promising is further research to the gender-related
characteristics of periodontal tissue status and oral hy-
giene in patients with dentition defects.
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BIKOBA AUHAMIKA CTAHY TKAHUH NAPOAOHTA Y NALLIEHTIB 3 AEPEKTAMMU 3YBHUX PAAIB

CnuHbko 0. 0., Cokonosal l. I.

Pestome. 36eperkeHHs LificHOCTI 3ybHUX pAAiB € 3anopyKoto cTabinbHOro GpyHKLiOHYBaHHA POTOBOT MOPOXKHUHM
Ta 3aXMUCTy CUCTEMHOIO 340P0B’s B LJOBFOCTPOKOBIN NepcnekTuai. BrpaTa 3y6is TicHO NoOB’A3aHa He TiZIbKW 3 HU3KOHO
CTOMATO/IOTYHMUX Ta MeTaboNIUYHMX 3aXBOPIOBaHb, @ 1 MOXe MaTuh BionorivyHe niagrpyHTA, Aake Gopmye reHaepHi no-
BeAiHKOBi ocobaunBocTi. ToMmy AOUINbHUM € 3’ACyBaHHSA MOK/IMBOTO BM/IMBY HaABHOCTI AedeKTiB 3ybHUX pAaiB Ha
CTaH TKAHWH NApOAOHTA Y BIKOBOMY Ta reHAePHOMY acnekTax.

MpeacTaBneHo pe3ynbTaTy aHanisy BIKOBUX Ta reHAepPHUX 0c06MBOCTEN CTaHy TKAaHWH NAapoAoHTa Yy ocib 3 ae-
deKkTamm 3ybHUX pAAIB Ha eTani NigroToBKM A0 AeHTanbHOI imnaaHTaLil. MpoaHanizoBaHoO pe3yabTaTh CTOMaTO/0-
riYHOro obcTeskeHHA 95 nauieHTiB 3 Manumm gepektamm 3ybHUx pagis (ocHoBHa rpyna) Ta 40 ocib 3i 36eperkeHnmu
3y6HMMM pagamm (KOHTpobHa rpyna) Bikom 20—59 pokis. 3a BiKOM MaLieHTM po3noaineHi yepes KoxHi 10 poKiB Ha
4 nepiogm: 3 20 po 29 (1-# Bikosuii nepioa), 3 30 Ao 39 (2-# BikoBMIA nepioa), 3 40 go 49 (3-1 BikoBUIM Nepioa) Ta 3
50 g0 59 pokis (4-i BikoBUi nepioa). OcobANBOCTI CTaHy TKaHMH MNapOAOHTa BUBYAINCA 33 AOMOMOTOI0 TaKUX iHAU-
KaTOPHMX iHAEKCIB AK NaninspHO-mapriHanbHo-anbBeonsapHUiA (PMA) Ta KpOBOTOUMBOCTI MirK3y6HMX cocoukis (PBI).
Pe3ynbTati fOCNiANKEHHA AEMOHCTPYIOTb HEraTUBHUIN BNAMB AedeKTiB 3yOHMX pAAIB HA CTaH TKAHWMH MAPOAOHTA,
AKMIA 3pOCTae 3 BiKOM NaljieHTa. 3rigHO 3 aHani3oM iHAMKATOPHUX iHAEKCiB 3ananeHHs (PMA) Ta KpoBOTOYMBOCTI
(PBI), obpaHi NoKkasHMKM y 0cib 3 gedpekTamu 3y6HUX pAAiB 6yaM 3HaYHO ripwmnmm (p<0,05), Hix y ocib 3i 36epexe-
HUMW 3yOHMMU pALAMM, B AMHAMIL BCiX BIKOBUX NEPIoAiB AK Y YO/IOBIKiB, TaK i y XiHOK. TaKOX B 0Cib 40/10BiY0i CTaTi
B KOHTPOJIbHIM rpyni NOKasHWKK iHaeKkcy PMA BKiaganvca B iana3oH JIErKOro 3anasieHHA AICeH HaBiTb B OCTaHHIM
BiKOBIl rpyni, B TOM Yac AK B Y0/0BiKiB OCHOBHOI rpynu NOYMHaOUM BXKe 3 TPETbOro BikoBoro nepioay (40—49 pokis)
cepeaHi NOKasHUKM iHgeKkcy PMA BignoBiganu cepegHboMy CTyMeHio 3ananeHHsa aceH (23,52+1,22%) Ta noripwy-
Ba/IMCA B yeTBepTOMy BiKOBOMY nepiogi Ao 27,89+0,74% (p<0,05). TaKoXK HaMW BUABAEHO BiNbl NOBiNbHI TEeMMK
noripweHHA CTaHy TKAHWH NAPOAOHTA 3 BIKOM Y XKiHOK NOPIBHAHO 3 YyonosikaMu. [loCniaxKeHHA cnpuse rmbluomy
PO3YMiHHIO HacNiaKiB HaABHOCTI AedeKTiB 3yOHUX pAAiB A5 340P0OB’S NOPONKHUHK POTa.

Kntouosi cnoBa: TKAHMHM NapofoHTa, AedeKTn 3y6HUX pAAiB, iIHAEKC 3ananeHHA aceH PMA, iHLeKC KpoBOTOUM-
BOCTI Mi3ybHUX cocoukis PBI, BikoBi Ta reHaepHi 0co6AMBOCTi.

AGE-RELATED DYNAMICS OF PERIODONTAL TISSUES STATE IN PATIENTS WITH DENTITION DEFECTS

Slynko Yu. O., Sokolova I. I.

Abstract. Maintaining the complete dentition is the key to stable functioning of the oral cavity and protection
of systemic health in the long term. Tooth loss is closely related not only to several dental and metabolic diseases,
but may also have a biological basis that forms gender-specific behavioral characteristics. Therefore, it is advisable
to clarify the possible influence of the presence of dentition defects periodontal tissue state in with respect to age
and gender.

The analysis of age-related and the gender features of the state of periodontal tissues in individuals with den-
tition defects at the stage of preparation for dental implantation are presented. The results of dental examination
of 95 patients with minor dentition defects (main group) and 40 people with preserved dentition (control group)
aged 20-59 years were analyzed. According to age, the patients were distributed between 10-year periods: from 20
to 29 (1st age period), from 30 to 39 (2nd age period), from 40 to 49 (3rd age period), and from 50 to 59 years (4th
age period). The features of the state of periodontal tissues were studied using the determining indicator indices:
papillary-marginal-alveolar (PMA) and interdental papillae bleeding (IPB). The findings of the study demonstrate
a negative impact of dentition defects on the state of periodontal tissues, which increases with the patient age.
According analysis of the indicator indices of inflammation (PMA) and bleeding (PBI), the described indicators in
individuals with small dentition defects were significantly worse than in individuals with preserved dentition across
all comparable age periods in both men and women. In males in the control group the PMA index values were
within the range of mild gingivitis even in the last age group, then in men of the main group, starting from the third
age period (40-49 years), the average PMA index values corresponded to the moderate gingivitis (23.52+1.22 %)
and worsened in the fourth age period to 27.89+0.74% (p<0.05). We also found a lower rate of periodontal tissue
deterioration with age in women compared to men. The study contributes to a more in-depth understanding of the
consequences of dentition defects for oral health.
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