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The aim of the study was to assess the state of oral health in young people with type 1 diabetes and without systemic diseases, based on a
comparative analysis, to determine the features of the course of periodontal diseases and risk factors for their development.

Material and methods. 63 patients aged 19-34 years with type 1 diabetes and without other systemic diseases were involved in the
clinical study. A comprehensive clinical study was conducted on the main indicators of oral health.

Research results. Significant differences in periodontal status, including a higher prevalence of severe periodontitis, were found between
young patients with type 1 diabetes and a healthy control group. Risk factors for the progression of periodontitis in patients with type 1
diabetes were identified.

Conclusion. A high prevalence of periodontitis has been found in patients with type 1 diabetes, which may be due to social, behavioral,
hygienic, and metabolic risk factors.
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300POB’SI POTOBOI MOPOXKHWHH, YAHHUKHA PU3UKY XBOPOE ITAPOJOHTA V¥V MOJOINX OCIB
3 YKPOBHUM AIABETOM 1 TUITY

Hayionanvnuii ynieepcumem oxoporu 300pos’s Ykpainu imeni I1. JI. Llynuxa, Kuis, Ykpaina

[poBeneHo MOPIBHAIBHNMI aHANI3 CTaHy 30POB’ Sl POTOBOT MOPOKHUHH Y 0CI0 MOJIOIOTO BIKY 3 IyKpOBHM JjiabeToM | Tuy i 6e3 3araib-
HOCOMATHYHOI MaToJIOTi] 3 METOI0 BH3HAYEHHS 0coONUBOCTEH mepediry XBopod MapoIoHTa Ta YUHHUKIB PU3HKY iX PO3BUTKY. BcTaHoBIeHO
BIPOTiJHI BIAMIHHOCTI B TIOKa3HHUKAaX iHIUKATOPIB KJIIHIYHOTO 3[0POB’S SICEH, IPOrPECYBaHHS 3alajbHO-IECTPYKTUBHUX MPOLECIB Y TKAHH-
Hax TMapoJIOHTA y TAIiEHTIB 3 IYKPOBHM miabetoM | THIY, IO 3yMOBJIEHO COLiaJbHUMH, TIOBEIIHKOBUMH, MICIIEBUMHU Ta META0OTIYHIMHA

YUHHUKAMH PU3HKY.

Kitro4oBi ci1oBa: 310poB’st pOTOBOT TOPOKHUHH, TIEPIOAOHTHT, LyKPOBUH fiabeT 1 THITy, MOJIOAI 0c00H, (haKTOPH PH3HKY.

Introduction

Type 1 diabetes mellitus (T1DM) is a chronic immune-
mediated endocrine disorder with both medical and social
consequences. A growing trend in TIDM incidence has
been recorded across Europe, posing a serious challenge to
healthcare systems [1].

Periodontal diseases (PD) are highly prevalent globally
and are characterized by the progression of inflammatory-
destructive processes that, with age, lead to deterioration of
the dentoalveolar structures and premature tooth loss [2].

Numerous clinical and experimental studies have
investigated the bidirectional relationship between PD and
T1DM and examined the shared aspects of their pathogenesis
[3]. While both conditions share common pathobiological
mechanisms of inflammation, the inflammatory response in
T1DM is triggered by autoimmune dysfunction, whereas
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in periodontal tissues, it is primarily microbial in origin
[4]. Alterations in immune-inflammatory responses and the
distinct systemic and local pro-inflammatory reactivity to
microbial pathogens may act as disease-modifying factors
influencing the progression of gingivitis and periodontitis
in individuals with TIDM.

Hyperglycemia, a systemic factor linked to insulin
deficiency in TIDM, adversely affects salivary gland
function, promotes dental plaque accumulation, and
enhances the activity of pro-inflammatory mediator
cascades in the gingival tissues, thereby contributing to PD
development [5].

The duration of TIDM also has a detrimental effect
on oral health. Advanced glycation end products (AGEs)
can activate pro-inflammatory signaling pathways, disrupt
microvascular circulation, and lead to chronic systemic
complications. Hyperglycemia, as a metabolic factor,
is recognized as a modifiable systemic risk factor for
gingivitis [5].

A large body of evidence supports the negative impact
of TIDM on periodontal health. The high prevalence,
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increased susceptibility, and accelerated progression of
periodontitis in people with TIDM have been confirmed
in clinical trials [6], systematic reviews [4], and meta-
analyses [7].

According to a consensus report on the periodontal
manifestations of systemic diseases, diabetes is considered
a key modifying factor in periodontitis and should be
included in the clinical diagnosis of PD as a descriptor [8].

Recent European guidelines emphasize that glycemic
control significantly influences the severity of periodontal
disease [8].

Studying the development of PD in young individuals
with T1DM and identifying its risk factors is essential for
designing targeted preventive and therapeutic strategies
aimed at maintaining gingival health and preventing
pathological changes.

The purpose of the study was to conduct a comparative
analysis of oral health status in young individuals with and
without type 1 diabetes mellitus (TIDM), to identify the
characteristics of periodontal disease progression, and to
determine the associated risk factors in the TIDM group.

Materials and methods

A clinical multicenter, prospective, open, and controlled
study was conducted to achieve the set goal.

The study included 63 patients aged 19-34 years, who
were divided into groups with TIDM and a control group
stratified by age [9]. The study groups consisted of 30
patients with T1DM, who were divided according to WHO
recommendations (June 2024) into two age groups: Group
ID included 14 patients with TIDM aged 19-24 years
(mean age: M+SD: 22.5+2.4 years); Group IID included
16 patients with TIDM aged 25-34 years (mean age:
M=+SD: 30.645.1 years).

For the comparative analysis of oral health status,
33 somatically healthy patients were included, age-standard-
ized and divided into two groups: Group IC — 15 patients
(mean age: M+SD: 22.8+1.9 years), and Group IIC —
18 patients (mean age: M£SD: 29.943.2 years).

Dental examination was conducted according to stan-
dard methodology: evaluation of complaints, medical his-
tory using a questionnaire, and clinical oral examination.
Diagnosis and assessment of patients with T1DM were car-
ried out at the State Institution “V.P. Komisarenko Institute
of Endocrinology and Metabolism of the National Acad-
emy of Medical Sciences of Ukraine” in accordance with
medical and technological guidelines [10].

Based on the questionnaire, the following aspects were
evaluated: professional oral care, frequency of dental visits
for therapeutic and preventive purposes, treatment of gum
inflammation by a periodontist, frequency of tooth brush-
ing, use of dental floss, dietary habits, and consumption of
sweets during snacks.

From medical records, the following metabolic charac-
teristics of TIDM were identified: disease duration, glyce-
mic control level (HbAlc, fasting glucose), and number of
chronic complications, including retinopathy, angiopathy,
neuropathy, and nephropathy [10].

The dental status of patients with TIDM was assessed
at the clinical base of the Department of Therapeutic and
Pediatric Dentistry of the Shupyk National Healthcare Uni-
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versity of Ukraine. The condition of hard dental tissues
was evaluated using the DMFT (Decayed, Missing, Filled
Teeth) index.

Oral hygiene was assessed using the simplified oral
hygiene index (OHI-S) by Green—Vermillion, Silness—Lde
Plaque Index, the Stellard Plaque Index, and the Calculus
Index [11].

The activity of inflammatory processes was evaluated
using the papillary-marginal-alveolar index (PMA). Gingi-
val inflammation and severity were assessed using the Gin-
gival Index (GI). Overall periodontal status and treatment
needs were determined using the Community Periodontal
Index (CPI).

Periodontal condition and diagnosis were assessed
according to clinical indicators of periodontal health,
including bleeding on probing (BoP), probing pocket
depth (PPD), clinical attachment level loss (CAL), gingi-
val recession, tooth mobility, and radiographic findings,
in accordance with the 2018 International Classification
of Periodontal and Peri-Implant Diseases and Conditions
[12; 13], as well as the Ukrainian National Classifier
NK 025:2021 “Classifier of Diseases and Related Health
Problems” [14].

Statistical analysis was performed using R version 3.6.3
for Windows (GNU General Public License). Both quan-
titative and qualitative (discrete) data were analyzed. The
Shapiro—Wilk test was used to assess the normality of quan-
titative data distribution. Non-normally distributed data are
presented as median and interquartile range (Me [IQR]).
Differences between independent groups were assessed
using the Mann—Whitney U test. Qualitative (discrete) data
were presented as n (number or score) and percentage (%),
and analyzed using Fisher’s exact test for two independent
groups. A p-value <0.05 was considered statistically sig-
nificant. Rank correlation between two nonparametric vari-
ables was assessed using Spearman’s method.

Ethical approval. The study was conducted in accor-
dance with the principles of the Code of Ethics of a Scien-
tist of Ukraine (2009), the Code of Ethics of a Physician
of Ukraine (2009), and the Declaration of Helsinki of the
World Medical Association (2024 revision). All partici-
pants provided written informed consent. The clinical study
protocol “Stratification of risks, pathogenetic aspects of
periodontal disease progression, and their prevention and
treatment in adolescents and young adults with type 1 dia-
betes mellitus”, state registration number 01220201639,
was approved by the Ethics Committee of the Shupyk
National Healthcare University.

Results of study

Professional and individual oral health care in the
study groups

The results of the survey showed no statistically signifi-
cant differences in the average number of annual dental vis-
its between the groups with T1DM and the control groups:
the TIDM group had an average of 3.5 (ID) and 4.1 (IID)
visits per year. In the control groups, the average number of
dental visits per year was 3.1 (IC) and 4.3 (IIC). The main
reason for visits among T1DM patients was acute toothache
or treatment of dental complications such as caries. Only 2
(14.3%) patients in group ID and 4 (25.0%) in group 11D
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sought specialized periodontal care. Increased attention to
the underlying diagnosis — T1DM — led to more frequent
visits to the endocrinologist.

The survey also revealed that preventive professional
oral hygiene was not a focus for patients with TIDM. They
sought preventive dental services significantly less often.
The rate of visits for professional oral hygiene in group ID
was 0.33 and in group IID — 0.42 per year. Adult patients
in control group IIC were more responsible regarding oral
health: the number of professional oral hygiene visits was
0.93 per year compared to 0.54 in the IID group.

According to the questionnaire, awareness of the
need for twice-daily brushing increases with age. In adult
groups, 100% of patients in IID and IIC reported brushing
their teeth twice a day. Among younger individuals, brush-
ing once or less per day was noted in 5 (35.7%) patients
from group ID and 2 (13.3%) from group IC.

Dental floss was more commonly used by patients in
group IIC — 10 (55.6%), compared to 4 (25.0%) in group
IID. Among younger individuals, only 3 (20.0%) from
group IC and 2 (14.3%) from group ID used dental floss.
These results reflect low awareness about the importance of
cleaning proximal surfaces with floss in daily oral hygiene
routines.

Features of eating habits in participants of the study
groups

In the study groups, patients with TIDM were well-
informed about the balanced intake of carbohydrates, pro-
teins, fats, vitamins, and minerals, and about the negative
impact of “fast” carbohydrates on blood glucose levels. As
a result, they avoided sweets, cookies, carbonated drinks,
and snacking between meals. In contrast, young and adult
individuals without TIDM more often reported irregular
eating patterns and frequent snacking on cookies, candies,
sweets, and sugary drinks.

Medical characteristics of the study groups

A comparative analysis of the two study groups — young
and adult — showed a significant increase in the duration of
T1DM with age. An increase in the median glycated hemo-
globin level (p=0.364) was also recorded with age, indicat-
ing the cumulative effect of TIDM (Table 1). The patients
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were treated at the SI “V.P. Komisarenko Institute of Endo-
crinology and Metabolism of the NAMS of Ukraine”,
where poorly controlled TIDM (>7.5%) was diagnosed.

According to the patients’ medical records, the number
of TIDM complications increased with age. More patients
suffered from one or more chronic complications: in group
ID, 5 (35.7%) had chronic complications (angiopathy, reti-
nopathy, nephropathy, neuropathy), while in group IID —
9 (56.3%). The duration of T1DM, poor glycemic control,
and complications had a negative impact on oral health.

Assessment of dentition status in the study groups

A comparative analysis of caries intensity was
conducted among young and adult individuals with type
1 diabetes mellitus (T1DM) and those without systemic
diseases (Table 2).

Significant differences in DMFT scores were found
both among young and adult participants. A tendency for an
increase in caries intensity with age and duration of TIDM
was observed. According to WHO recommendations, such
DMFT values indicate a high level of caries experience
(DMFT>7).

The negative cumulative effect of TIDM, its duration,
and chronic complications is evidenced by the number
of teeth extracted: in young people, this indicator was
4.9+42.23 teeth, while in adults it was significantly higher
at 6.5+3.43 teeth. The loss of a substantial number of teeth
adversely affects periodontal tissues, which may lead to
deformation of dental arches, occlusal instability, and
functional overload of the remaining teeth. All these factors
exacerbate the severity of periodontitis and accelerate
further tooth loss.

Clinical assessment of oral hygiene in the study groups

Clinical indices were used to assess the oral hygiene
status. Higher values of the Simplified Oral Hygiene
Index (OHI-S) by Green—Vermillion were recorded in
the groups with TIDM compared to the control groups
(Table 3).

This research revealed an increasing trend in the OHI-S
index with age, with significant differences observed in the
adult group. In contrast, the comparative analysis of the
control groups showed an opposite trend: adults demon-

Table 1
Medical characteristics of patients from the examination groups
IC,
1D, li/[iSD IC, li/liSD p-value 1D, EVH:SD M+SD p-value
n=14 n=15 n=16 _
n=18
Age 22.5+2.4 22.8+1.9 p>0.05 30.6+5.1 29.9++3.2 p>0.05
Duration 7.1£3.4 not observed 9.6+4.3 not observed
Glycosylated hemoglobin
HbAIc (%) 9.9+3.5 3.38+1.14 p<0.05 11.7£3.6 3.35+1.09 p<0.05
Chronic comp 11c.at10ns, 5 (35.7%) not observed 9 (56.3%) not observed
number of patients
Table 2
The intensity of caries according to the DMFT index was assessed in the study groups
ID, M+SD IC, M£SD 11D, M£SD IIC, M£SD
n=14 n=15 p-value n=16 n=18 p-value
DMFT index, teeth 12.11+2.32 10.32+1.73 p<0.05 12.94+2.66 10.43+1.91 p<0.05
Number of
extracted teeth 4.934+2.23 2.41£1.64 p<0.05 6.52+3.43 2.18+1.32 p<0.05
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Table 3
Indicators of oral hygiene in the study groups
ID, Me£SD, IC, Me£SD, value 11D, Me£SD, | IIC, MeSD, value
n=14 n=15 P n=16 n=18 P

OHI-S, scores 1.99+0.51 1.78+0.64 p>0.05 2.08+0.32 1.67+0.41 p<0.05

SilnessL.6e Plaque 1.87+0.65 1.18+0.32 p<0.05 1.9120.57 1.14+0.29 p<0.05
Index, scores

Stallardifr%‘;e fndex, 15 120,67 1.3320.28 p<0.05 2.34+0.65 1212021 p<0.05

Calculus Index, scores 1.96+1.12 1.28+0.09 p<0.05 2.12+1.23 1.28+0.11 p<0.05

strated more responsible personal oral hygiene and visited
the dentist more regularly for preventive care.

Significant differences in the Silness—Loe Plaque
Index were found between the TIDM groups and con-
trols (p<0.05), indicating a higher rate of dental plaque
accumulation in patients with T1IDM. Moreover, a ten-
dency toward worsening oral hygiene according to the Sil-
ness—Loe Plaque Index with age was observed in patients
with TIDM, whereas no significant age-related changes
occurred in the control groups.

Poor oral hygiene, increased plaque accumulation, and
significant differences in the Stellard Plaque Index between
the TIDM groups and systemically healthy controls con-
tribute to the gradual formation of dental calculus. The Cal-
culus Index was significantly higher (p<0.05) in patients
with TIDM compared to controls.

Clinical assessment of periodontal status in the study
groups

The activity of inflammatory processes in periodontal
tissues was assessed using the PMA Index. Significant dif-
ferences in PMA values were found between patients with
T1DM and somatically healthy individuals. Inflammatory
processes in periodontal tissues tended to worsen with age
in the TIDM groups; however, no significant age-related
differences were observed in the control groups (p>0.05).
Significant differences (p<0.05) were also registered in the
gingival index between patients with TIDM and the age-
matched control groups (Table 4).

Active inflammatory processes in periodontal tissues
lead to increased gingival bleeding: significantly higher BoP
index values (p<0.05) were found in patients with TIDM
(ID: 1.26+0.43 points; I[ID: 1.91+0.67 points) compared to

control groups of young patients (IC: 1.09+0.18 points) and
adults (IIC: 1.03+0.08 points).

According to WHO recommendations, the Com-
munity Periodontal Index (CPI) was used to assess peri-
odontal tissue status and treatment needs by evaluating
gingival bleeding, presence of calculus, and periodontal
pocket depth in six sextants of the oral cavity. Significantly
higher CPI values were registered in the study groups:
(ID: 2.45+0.84 points; IID: 3.01+0.89 points) compared
to controls (IC: 1.38+0.32 points; IIC: 1.22+0.28 points)
(p<0.01). Elevated CPI scores in young patients indicate a
need for periodontal treatment.

Progression of PD in patients with TIDM is evidenced
by increased periodontal pocket depth (PPD) and
clinical attachment loss (CAL). Significantly higher PPD
values (p<0.01) were recorded in TIDM patients (ID:
4.3+1.45 mm; IID: 5.1+1.98 mm) compared to controls.
CAL values were also higher in the study groups.

A trend toward worsening PPD and CAL with age was
observed and was closely linked to poor glycemic con-
trol. These findings indicate a disease-modifying effect of
T1DM on periodontal tissues.

Active inflammatory processes and symptomatic gin-
gival hypertrophy lead to increased gingival margin level,
thus average gingival recession was greater in control
groups than in the study groups.

Clinical signs of periodontitis were observed in
12 (85.7%) young patients in the ID group and 16 (100%)
adults in the IID group with TIDM. Among young patients
in ID group, 2 (14.3%) had moderate chronic gingivitis,
7 (50.0%) stage I periodontitis, 4 (28.6%) stage I periodon-
titis, and 1 (7.1%) patient stage III periodontitis. In adults

Table 4
Comparative analysis of the main indicators of periodontal tissue health in the study groups
Indicators ID, Me+SD, IC, MexSD, _value IID, Me+SD, IIC, Me£SD, _value
n=14 n=15 P n=16 n=18 P

PMA, % 36.54+4.31 26.17+£2.65 p<0.01 39.87+5.31 24.21+2.43 p<0.01

BleedmI%O(i)Irlltsmbm& 1.26+0.43 1.09+0.18 p<0.05 1.91+0.67 1.03+0.08 p<0.01

Gingivitis index, points 1.87+0.87 1.23+0.22 p<0.05 1.98+0.76 1.17+0.31 p<0.01
Community

periodontal index 2.45+0.84 1.38+0.32 p<0.01 3.01+0.89 1.22+.0.28 p<0.01
(CPI), points

Probing p;;ket depth, 434145 2.6+0.89 p<0.01 5.1+1.98 2.140.45 p<0.01

Clinical attachment 2.34+1.45 1.58+0.32 p<0.01 3.22+1.88 1.61+0.53 p<0.01
level loss, MM

Gingival recession, MM 0.09+0.12 0.17+0.15 p>0.05 0.21+0.19 0.29+0.18 p>0.05
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from IID, periodontitis was detected in 100% of cases:
6 (37.5%) with stage I periodontitis, 8 (50.0%) with stage
II periodontitis, and 2 (12.5%) with stage III periodontitis.

In the control groups, periodontal diseases were found
in 9 (60.0%) young people and 10 (55.5%) adults. Gin-
givitis of varying severity was predominant: 8 (53.3%)
young and 6 (33.3%) adults, mainly due to inadequate oral
hygiene. Stage I periodontitis was registered in 1 (6.67%)
young patient and 4 (22.2%) adults.

Determination of risk factors for the development of
periodontal diseases

The Spearman rank correlation method was used to
evaluate the relationship between risk factors and the
development of caries and gingivitis.

Inflammatory processes in periodontal tissues (PMA
index) were correlated with poor oral hygiene according
to the Silness-Loe Plaque Index (r=0.71, p<0.01), and
showed a strong correlation with the presence of dental cal-
culus (r=0.76, p<0.01).

The bleeding on probing (BoP) index in young indi-
viduals with TIDM was closely associated with the Sil-
ness—Loe Plaque Index (r=0.63, p<0.01), the degree of
plaque accumulation on teeth according to the Stellard
Index (r=0.59, p<0.01), and the presence of dental calculus
(r=0.79, p<0.01).

The progression of periodontitis was strongly associ-
ated with the duration of T1DM, indicating a disease-modi-
fying effect of T1DM on periodontal health. A strong corre-
lation was found between periodontal pocket depth (PPD)
(r=0.72, p<0.01) and clinical attachment level loss (CAL)
(r=0.74, p<0.01) with the duration of TIDM.

Discussion

The disease-modifying effect of type 1 diabetes mel-
litus (T1DM) on the salivary glands and the elevated glu-
cose levels in saliva contribute to changes in dental plaque
accumulation, which may negatively affect both the rem-
ineralization of dental hard tissues and the inflammatory
response in the gingiva.

According to a meta-analysis, patients with TIDM
showed a significantly higher level of dental plaque accu-
mulation (MD: 0.47, 95% CI [0.06, 0.89]) compared to
somatically healthy individuals. However, the gingival
index did not show a statistically significant difference
between the groups [15].

Current periodontology increasingly focuses on the
infectious and inflammatory processes in periodontal tis-
sues. As there is no conclusive evidence regarding altera-
tions in the subgingival microbiota in patients with T1DM,
current research is concentrated on understanding the
pathobiological mechanisms of inflammation. Given that
chronic inflammation is closely linked to autoimmune dis-
orders involved in the development of T1DM, the explo-
ration of shared inflammatory pathways is a relevant and
promising area of research.

The present study demonstrated higher levels of inflam-
matory markers and a greater progression of periodontal
disease, specifically periodontitis, with increasing age in
patients with TIDM.

A systematic review involving 5,888 patients with
T1DM found that the prevalence of periodontitis in this
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population was 18.5% (95% CI=8.0-37.1), which is sig-
nificantly higher than in the general population. The meta-
analysis confirmed that the prevalence of periodontitis in
patients with TIDM is approximately twice that of indi-
viduals without diabetes.

Moreover, patients with TIDM had significantly
greater periodontal pocket depth (PPD), with a mean of
2.51 mm (95% CI=1.32-4.76; p=0.005), and greater clini-
cal attachment level loss (CAL), with a mean of 0.506 mm
(95% CI=0.181-0.832; p<0.005), compared to the control
group [16].

The high prevalence of periodontal diseases in
individuals with TIDM suggests a significantly increased
risk for the progression and severity of periodontitis.
Chronic hyperglycemia negatively affects the osteogenic
potential of bone tissue cells, causes structural changes in
osteoblasts [17], which leads to a decrease in the mineral
density of the lower jaw [18] and progression of alveolar
bone resorption.

Gingivitis is a major risk factor and a necessary precursor
to periodontitis. Therefore, managing gingivitis remains
the key strategy in the prevention of periodontitis [19].

Conclusions

1. A high prevalence of periodontal diseases was found
among patients with TI1DM, including all 14 (100%) young
individuals in group ID and 16 (100%) adults in group IID
with TIDM, compared to patients without systemic dis-
eases (9 (60.0%) young individuals and 10 (55.5%) adults).

2. In the structure of periodontal diseases among indi-
viduals with T1DM, periodontitis predominated — 85.7% in
young individuals and 100% in adults (with various stages
of severity), compared with 1 (6.67%) young and 4 (22.2%)
adults in the control group. In the control group, gingivitis
was more common — observed in 8 (53.3%) young and 6
(33.3%) adults.

3. Rapid progression of periodontal diseases was identi-
fied in patients with TIDM: a significant increase in PPD
and clinical attachment level loss (p<0.05) compared to the
control groups. A strong correlation was registered between
the duration of TIDM and both probing pocket depth
(PPD) (r=0.72, p<0.01) and clinical attachment level loss
(r=0.74, p<0.01), indicating a disease-modifying effect of
T1DM on periodontal health.

4. Social factors included low patient awareness
regarding the need for preventive and therapeutic peri-
odontal care. Behavioral factors included inadequate
personal oral hygiene. Local factors — premature tooth
loss, poor oral hygiene, active inflammatory periodon-
tal processes. Disease-modifying factors — duration of
T1DM, uncontrolled hyperglycemia. All these negatively
impact periodontal health and must be taken into account
in the treatment and prevention of periodontal disease in
patients with TIDM.

Perspectives. The conducted study demonstrated sig-
nificant differences in the clinical indicators of oral health.
A study of skeletal bone tissue metabolism is planned in
order to assess its impact on the condition of periodontal tis-
sues and the progression of periodontitis. The future study
will use factor analysis to determine the disease-modifying
influence of diabetes mellitus on periodontal health.
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