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Abstract

Background: Periodontal diseases are chronic inflammatory diseases that
affect the supporting tissues of the teeth. Type 1 diabetes mellitus (DM1) can
be diagnosed at any age, but this type of diabetes often manifests in children,
adolescents, and young adults. DM1 patients exhibit an increased risk of PD.
Design and methods: This study was designed to assess the periodontal
health status of adult patients who were diagnosed with type 1 diabetes
during childhood. Additionally, they are assessed for their knowledge,
awareness, and attitude toward periodontal disease. A cross-sectional
descriptive study was conducted among one hundred and three diabetic
patients diagnosed with type I diabetes during childhood. These patients
were selected according to the study criteria from the Seidi-Hussein Diabetic
Center in Benghazi, Libya. An interview questionnaire designed to asses
knowledge, awareness, and attitudes. Complete periodontal chart recording;
probing depth and clinical attachment loss. Plaque and gingival index were
obtained for each patient. Patients show a poor attitude towards oral health.
Results: The study results indicating an increase in periodontal disease
parameters among this sample group. 51.1% of the patients had gingivitis
and 47.6% had periodontitis, with CALs of mild 1-2 mm for 34.0%, moderate
2- 4 mm for 11.7% and >5 mm for 1.9%. Results indicates a significant
correlation between diabetes duration, periodontal disease severity and
tooth loss. A significant association between HbA1C levels, disease severity,
recession, and mobility. Conclusion: It is important to detect and treat
periodontal disease in children with DM at an early age to prevent more
destruction in adulthood.

Key words: Diabetes, periodontal, DM1, adult patients, health education,
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Introduction

Periodontal diseases: gingivitis and periodontitis are chronic inflammatory diseases of the
supporting tissues of the teeth. The main cause of this inflammation is the presence of bacterial
biofilms. Diabetes is a well-known risk factor for periodontitis. It is well known, that periodontitis
is considered the sixth complication of diabetes: 1.

Type 1 diabetes mellitus (DM1) has an autoimmune cause in which there is destruction of the
pancreatic -cells. It can be diagnosed at any age, but this type of diabetes often manifests in
children, adolescents, and young adults 2.3.4.5,

Glycated hemoglobin (HbA1c) is the key test for the detection and control of diabetes mellitus. It
is well documented that the level of glycemic control is important and determined as a risk factor
for periodontal disease. Good metabolic control was assumed to be represented by HbAlc <7%,
while poor control was defined as HbAlc > 7, and normal is HbAlc < 5.5%. & 7. The new
classification of periodontal diseases includes common systemic diseases and conditions that can
affect the periodontal system, such as uncontrolled DM-8.

Systematic reviews and meta-analyses studies presented the association between DM and
periodontal health status. They have concluded that DM1 patients exhibited an increased risk of
PD. 9.10,7 In addition, DM1 patients showed a severe and more deteriorated periodontal status
than healthy controls 11.12 13,14,

A cohort study explored the influence of TIDM and T2DM on periodontal disease progression
over 5 years. It has reported that uncontrolled diabetic status directly influences attachment loss,
regardless of the disease type. 15> 16 A higher prevalence of diabetes-related complications is
observed in patients with type 1 or type 2 diabetes. This association between DM and PD have
been attributed to several mechanisms, including changes in the host's vascular, cellular, and
repair processes. 17 It has been shown that hyperglycemia and its severity are primary risk factors
for diabetic complications. 18

The purpose of the study was to evaluate the periodontal health status of adult patients
who were diagnosed early with type 1 diabetes during childhood. As well as assessing their
knowledge, awareness, and attitude regarding periodontal disease after their diagnosis.

Materials and Methods

We conducted a cross-sectional descriptive study among one hundred and three diabetic patients
who were diagnosed with diabetes type I during childhood. Those patients were selected
according to the study criteria from Seidi-Hussein Diabetic Center, Benghazi, Libya. This study
was conducted from 2021-2023. Informed written consent was obtained for each patient.

Inclusion criteria

e The subjects are aged between 16 and 70 years.

e Both females and males were included.

e Patients diagnosed as type I diabetes mellitus during childhood.

e Patients who do not have any active infection at the time of the study.
Exclusion criteria

e Patients are excluded if they had other types of DM.

e Any inflammatory disease, chronic systemic disease.

e Patients receiving any treatment that could modify the study parameters, such as, antibiotics,
immunosuppressants.

There was a structured interview questionnaire (presented after material and methods) that
consisted of multiple-choice answers. There were two sections; the first section consisted of
questions concerning sociodemographic information and a detailed history of diabetes. Second
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section, included questions that evaluated knowledge, awareness, and attitudes regarding oral
health care and periodontal disease.

Dental examination

Thereafter, a full mouth examination was conducted using UCLA periodontal chart recording;
probing depth and clinical attachment loss were measured at six sites per tooth using the
Michigan o probe with William's calibration; mobility and recession were recorded. According to
the number of sites involved with CAL and the severity of CAL for each patient, periodontal
disease is diagnosed. Plaque and gingival index were obtained for each patient. 19 After
examination, patients were informed about their periodontal condition to receive
proper treatment.

I- Demographic personal data:

= Patient name: ..o

n Age-------meemeeee Sex: Male, Female, Nationality: Libyan, non-Libyan

= Diagnosis: Duration ( years )

=  Drugs used:

= (HbAlc), latest reading for HbAlc

= Existing diabetic complication: retinopathy, neuropathy, and nephropathy, Non
* Any other medical problem

II- Knowledge, behavior, and attitude related questions:

®  Visit to dentist: regularly when you have pain

® Tooth brush technique (Bass technique, other)

®  Frequency: 1, 2, 3, sometime, None

® Inter-dental aids: yes, none

® Do you have any gum problem:  bleeding change in colour swelled gum
® Do you know what is the cause of the gum problem? yes, no

® Did you receive any gum treatment? yes, no

® Do you think that gum disease effect your diabetic control

® Do you think that your disease effect on your periodontal condition
Statistical analysis of the data

Data were fed to the computer using IBM SPSS software package version 24.0. Data were
described using number and percent, mean and standard deviation. Comparison between
different groups regarding categorical variables was tested using Chi-square test, significant
relation considered at (P < 0.05).

Results and Discussion

There were 103 patients with T1DM in this study (47 males and 56 females), with an average age
of 26.11 + 9.026. Diabetes duration was ten years in 58 patients, ten to twenty years in 41
patients, and more than twenty years in four patients. Most of the patients, 95.1%, were receiving
insulin treatment. Participants' most recent HbAlc measurements were taken and recorded;
controlled for 8.9 %, uncontrolled for 12.8%, and poor control for 79%.

In the study sample, 74.8% of the patients had no diabetic complications; however, 12.6% had
retinopathy, 7.8% had neuropathy, and 4.9% had nephropathy. A total of 17 patients from the
study sample had other health problems, primarily hypertension. As shown in (Table 1).
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Number Percent
Age
<20 23 22.5
20-40 73 71.1
>40 7 6.7
Range 15-61
Mean*SD 26.11+9.026
Sex
Male 47 45.6
Female 56 54.4
Nationality
Libyan 101 98.1
non-Libyan 2 1.9
Duration of
diabetes
<10 58 56.3
10-20 41 39.8
>20 4 3.9
Range 1-42
Mean=SD 10.1£7.0
Drugs
Insulin 98 95.1
Insulin and oral | 5 4.9
hypoglycemic
HbA1C
Controlled <7 9 8.9
Mild Uncontrolled | 13 12.8
>7
Uncontrolled >9 81 79
Range 4.4-20
Mean#SD 9.81+2.59
Complication  of
diabetes
Non 77 74.8
Retinopathy 13 12.6
Neuropathy 8 7.8
Nephropathy 4.9
Any other medical
health problem
No 86 83.5
Yes 17 16.5
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Total 103 100.0

Based on the distribution of the studied sample regarding oral hygiene measures and dental visits,
as shown in (Table 2), 90% of the studied group visited the dentist when they had pain. 95% of
the patients applied the incorrect brushing technique to control periodontal disease, and 85.4%
had never used an interdental aid.

Table 2. distribution of studied diabetic patients regarding oral hygiene measures.

No %
Visit to dentist
Regularly 13 12.6
When you have pain 90 87.4
Tooth brush technique
Bass technique 8 7.8
Other 95 92.2
Frequency of brushing
None 6 5.8
1 26 25.2
2 38 36.9
3 7 6.8
Sometime 26 25.2
Inter dental aids
Yes 15 14.6
None 88 85.4

On examining patients' knowledge regarding periodontal disease revealed that 69.9% were aware
that bleeding is a sign of gum disease. Despite this, the majority were unaware that diabetes and
periodontal disease are closely related, as shown in (Table 3).

Table 3. distribution of studied patients group regarding their knowledge about periodontal
disease.

No %
Gum problem
No 18 17.5
Bleeding 72 69.9
Change in color 8 7.8
Swelled gum 5 49
Cause of the gum problem
Yes 28 27.2
No 75 72.8
Gum treatment
Yes 22 21.4
No 81 78.6
Gum diabetic control
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Yes 40 38.8
No 63 61.2
Effect periodontal condition

Yes 37 359
No 66 64.1

The plaque index score showed about 51.5% were fair and 40% were poor in terms of plaque
control as shown in (figure 1). Regarding, the gingival and periodontal status of the study sample
51.1 % had gingivitis and 47.6 % had periodontitis with CAL; mild 1-2 mm for 34.0 %, moderate

2-4mm for 11.7% and >5mm for 1.9 % (figure 2).

Plaque index
8.7

40

51.5

mlGood mlFair |slPoor

Figure 1. Plaque control index

Periodontal disease status

1

M Normal sigingivitis s pericdontitis

u Sever Stage &IV

 Moderate Stage I

# Mild Stage |

Figure 2. The periodontal disease status among study sample.

There was statistical significant relation between periodontal disease status and basic

demographic and clinical data (P < 0.05) as shown in (Table 4).

Table 4. Association betweem demographic data and clinical parameters.

Periodontal disease status

. Demographic data | Normal

nn=1u

Gingivitis
Mn= 5 3"

Periodontitis
Mn=49"

Total

X2

p value
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No. % No. % No. %
Age
<20 1 100.0 | 18 34.0 4 8.2 23
20-40 0 0.0 35 66.0 38 77.6 73 20.11
>40 0 0.0 0 0.0 7 14.3 7 0.001*
Sex
Male 0 0.0 12 22.6 35 71.4 47 16.51
Female 1 100.0 | 41 77.4 14 28.6 56 0.004*
Duration of treatment
<10 1 100.0 | 37 69.8 20 40.8 58 28.9
10-20 0.0 16 30.2 25 51.0 41 0.001*
>20 0 0.0 0 0.0 4 8.2 4
HbA1C
Good controlled <7 1 100.0 |8 15.1 0.0 9
Uncontrolled > 7 0 0.0 13 24.5 0.0 13 31.0
Poor control > 9 0 0.0 32 60.4 49 100.0 | 81 0.001*
Complication
Non 1 100.0 | 50 94.3 26 53.1 77
Retinopathy 0 0.0 5.7 10 20.4 13 271
Neuropathy 0 0.0 0.0 8 16.3 8 0.001*
Nephropathy 0 0.0 0.0 10.2

Periodontal status and HbA1lc showed a significant statistical relationship. Based on (Table 5),
forty-nine poorly controlled patients had a percent of 60.5% suffering from mild to severe

periodontitis.

Table 5. Association between periodontal disease status and HbA1C.

Periodontal disease status HbA1C Total i(;’lue
Controlled | Uncontrolled | Poor-control
<7 >7 >9
“N=9” “N=13" “n=81"
No. | % No. | % No. %
Normal 1 111 |0 0 0 0.0 1
gingivitis 8 889 |13 | 100.0 |32 39.5 |53
periodontitis 0 0.0 0 0 49 60.5 |49 31.0
Mild periodontitis 0 0.0 0 0 35 432 | 35 0.001*
Moderate periodontitis 0 0.0 0 0 12 148 |12
Severe periodontitis 0 0.0 0 0 2 2.5 2

This study demonstrated that there was a significant association between uncontrolled diabetes
and the presence of recession and teeth mobility as compared with controlled diabetic patients

(Table 6).
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Table 6. Association between HbA1C level, recession, and mobility.

HbA1C
Uncontrolled Poor control | Total P
Controlled <7 ~7 9 value
No. % No. % No. %
Recession
Yes 0 0.0 4 30.8 51 63.0 |55 10.65
No 9 100.0 | 9 69.2 39 48.1 |48 0.012*
Mobility
Yes 0 0.0 2 15.4 29 358 |31 22.65
No 9 100.0 | 11 84.6 63 778 |72 0.001*

It is evident from Figure 4 that the number of extracted teeth due to PD increases with the
duration of diabetes, as the extracted teeth ranged from 8 to 24 teeth when the diabetic duration
was more than 25 years.

M Less than 20 years W 20-25 years 25-30 years greater than 30 years

20
18
16
14
12

10

0 IIIII

.00 100 200 3.00 4.00 500 600 7.00 8.00 95.00 10.00 11.00 18.00 24.00

No. of cases
H (o)} (o]

N

No. of teeth missing

Figure 3. Association between extracted teeth and duration of diabetes
Discussion

We conducted a cross-sectional descriptive study on patients with type I diabetes (TID) aged 18
to 70 years. Diabetes type | is the most common form of diabetes among children and adolescents
under the age of 20 20.21, [t is estimated that 1.1 million individuals in this age group suffer from
type 1 diabetes (T1D) 21.22.23, The prevalence of the disease is increasing by more than 1.4% per
year (Mayer-Davis et al,, 2018). 24

Patients diagnosed with diabetes are more likely to develop periodontal disease. Further, patients
with both diabetes and periodontal disease tend to develop poor glycemic control as well as rapid
progression of the periodontal disease, which eventually results in tooth loss-1.22. The distribution
of the studied sample regarding oral hygiene measures and visiting the dentist indicated that 90%
of the patients never have regular checkups for their gums, as well as a poor attitude towards oral
health as they use improper brushing techniques and never utilize dental aids.
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In respect of the gingival and periodontal status of the study sample, 51.1% of it had gingivitis and
47.6% had periodontitis, with CALs of mild 1-2 mm for 34.0%, moderate 2- 4 mm for 11.7% and
>5 mm for 1.9%, indicating an increase in periodontal disease parameters among this sample
group.

According to the results of this study, the duration of diabetes ranged from 10 to 20 years. This
study indicates a significant correlation between diabetes duration and periodontal disease
severity, which has also been demonstrated in other studies. 2> About 47.6 % of the population in
this sample had attachment loss, ranging from mild to a severe, and the patients with severe
periodontitis had long-term diabetes. The duration of the diabetes had an impact on clinical
parameters, were patients with more than ten years of diabetic duration presented with deeper
probing pocket depth, more bleeding on probing, and higher clinical attachment level. 26.10,

According to this study, there is a significant statistical relationship between periodontal status
and HbA1lc. There is a greater prevalence of periodontitis among uncontrolled diabetic patients
(60.5 per cent), whereas moderate to severe periodontitis is apparent among uncontrolled
diabetics. This is in accordance to Jindal et al. 28 were they examined the relationship between the
severity of PD and glycemic control in DM1. They found that patients with poor metabolic control
showed increased inflammation (p = 0.015), high levels of dental plaque, and a more loss of
clinical attachment.

Another study found that periodontitis was present in 57.9% of DM1 patients and 59.5% of those
with poor metabolic control, emphasizing the relationship between impaired glycemic control
and an increased risk of periodontal disease. 22 In our study, we found that there were significant
associations between HbA1C levels, recession, and mobility, with 63.3%, 35.8% of recession and
mobility respectively associated with uncontrolled diabetes.

To prevent more destruction in adulthood, itis important to detect periodontal disease in children
with DM at an early age. Patients with DT1 usually experience periodontal disease at an early
stage. [t was reported that early treatment of gingivitis is to minimize inflammation in the gingival
tissues, however, gingivitis treatment can also be specified as a strategy to avoid the development
of periodontitis 30 31, It is essential that parents and children are educated about periodontal
disease and early diagnosis and treatment should be considered a firm goal of such Category
programs. 30.32,

Conclusion

Periodontal attachment loss and recession are associated with longer durations of DM and poor
metabolic control. As well as, increasing the risk of tooth loss and mobility. Further, the
researchers recommend that DM1 patients require specialized periodontal care. Oral health
promotions educate patients on the importance of maintaining good oral hygiene and performing
periodontal examinations. Thus, reducing the risk of periodontal disease and early tooth loss. To
improve the health of diabetic patients, an interdisciplinary approach should be used between
diabetes care specialists and periodontists.
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