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ABSTRACT
Background: Diabetes aff ects millions of people each year, it is one of the leading causes of mortality and morbidity worldwide. 

Periodontal disease has recently been recognized as the “sixth complication” of diabetes mellitus, the relationship between diabetes and 
periodontal disease is actually bi-directional. Generally, poor oral hygiene, a long history of diabetes, greater age, and poor metabolic 
control are associated with more severe periodontal disease. 

Method: The study is an analytical cross-sectional study, 406 patients with type 2 diabetes mellitus selected through systematic 
random sampling from 5 UNRWA health centers. The World Health Organization’s basic methods tools were used to collect data and 
assess oral health.

 Results: Showed 36.3% of participants never brush their teeth, only 16.5% brush their teeth twice or more a day. Only 16.4% of 
participants have no gingival bleeding, the mean number of teeth showing no gingival bleeding is (9.79), showing gingival bleeding 
(9.91), and not present for bleeding test (9.14). While 2.4% have no periodontal pockets, the mean number of teeth showing absence 
of pocket (7.15), showing pocket 4-5 mm (7.84), showing pocket 6 mm or more (4.96) and not present for pocket measurement (9.13). 
Gingival bleeding was statistically signifi cant associated with gender, and frequency of teeth brushing, but there was no statistically 
signifi cant association between gingival bleeding and periodontal pocket, and sociodemographic, Glycated Hemoglobin (HbA1c) and 
diabetic duration. 

Conclusion: Type 2 diabetes mellitus patients already had chronic periodontitis worsen by diabetes. Oral and periodontal health 
should be promoted as integral components of diabetes management.

INTRODUCTION
Th e mouth is a “Gate” of the body, reveals signs of general health 

disorders. However oral conditions have an impact on overall health 
and disease. Periodontal disease has been associated with a number 
of systemic conditions. Major chronic diseases-for instance, cancer, 
diabetes mellitus and heart disease-share common risk factors with 
oral disease; so it is obvious that oral health is a basic component 
of health and must be considered and included in the provision of 
healthcare and the design of community programs [1].

On Gaza strip, with over 2 million population, more than 70% are 
refugees, and 90% of them served by UNRWA health centers, about 
40000 diabetic patients are followed by 22 health centers at Gaza fi eld 
according to UNRWA health report 2015, with a prevalence of 15.1% 
among served population over 40 years old [2].

Many studies have revealed that periodontal infection and 
DM have a two-way relationship [3,4]. Loe stated that periodontal 
disease is the sixth most common complication of DM [5], whereas 
Lalla and Lamster reported that DM is the strongest risk factor for 
periodontal infection compared to the other systemic conditions such 
as hypertension [3].

Study objective

Th e aim of this study is to know the periodontal status of type 
2 diabetic patients attending UNRWA health centers in Gaza 
Governorates.

Methodology

An analytical, cross-sectional design to assess the oral health 
of 381 type 2 diabetic patients from fi ve UNRWA health centers 
were examined and interviewed. Th e World Health Organization’s 
(WHO) basic methods 5th Edition were used [6]. A representative 
sample had taken from fi ve health centers according to systematic 
random sampling from type 2 diabetic patients attending UNRWA 
primary health care centers (39448 type 2 DM) with active DM fi le 
during 2017.

RESULTS AND DISCUSSION
Socio-demographic characteristics

Th e total number of study participants was 406 type 2 DM 
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patients. Among them; 59.9% were female and 40.1% were male. Th e 
mean age for participants was 54.6 years with a Standard Deviation 
(SD) 8.02, 24.6% of participants were of age group less than 50 years 
old, while 23.4% were of age group from 51-55 years old, 25.4% were 
of the age group 56-60 years, and 26.6% were of the age group more 
than 60 years which was the highest percentage among all group. Th is 
distribution was consistent with UNRWA fi eld disease control report 
which showed that 26% of patients were more than 60 years [7], 
another report showing that 43.3% of all type 2 DM patients are more 
than 55 years old [8]. Th e discrepancies in percentages are attributed 
to the diff erence in the age group where UNRWA fi eld disease control 
reports for all patients while the age group of this study is limited 
from 35-65 years only.

(Figure 1) showing that females represent 59.9% of study 
participants, UNRWA fi eld disease control report showed that 
females percentage among DM type 2 is 51%, 61% among diabetes 
and hypertension and 60% among all NCD patients [7]. Gender 
diff erences arise from socio-cultural processes, such as diff erent 
behaviors of women and men, exposition to specifi c infl uences of 
the environment, diff erent forms of nutrition, life styles or stress, or 
attitudes towards treatments and prevention. Moreover, women show 
more dramatic changes in hormones and body due to reproductive 
factors during lifetime [9].

(Table 1) showing that approximately 90% of participants have 
formal schooling, only 9.1% have no formal schooling, 14.5% less than 

Male
40.1%

Female
59.9%

Male Female

Figure 1: Distribution of participants by gender.
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primary school, 14.0% primary school completed, 22.2% preparatory 
school completed, 19.0% secondary school completed, and 21.1% 
college/university completed and above.

Th e researcher noted that despite the majority of participants 
are less than 60 years old (73.4%), only 19.7% of participants were 
working and 80.3% were not working, moreover the mean of monthly 
income of participants was 959.55 NIS. 

When the researcher categorized the participants according to 
deep poverty line: Th e poverty line and deep poverty line for the 
reference household (two adults and three children) stood at 2,290 
New Israeli Shekels (NIS) and 1,832 NIS respectively [10], the result 
was 12.8% of participants above deep poverty line and 87.2% under 
deep poverty line many of them their monthly income was zero and 
eight participants refused to declare their monthly income. Most of 
participants were refugees living in poor and crowded refugee camps. 
Th is explains why the majority of them were not working and don’t 
have sustainable sources of income, also this is in line with current 
conditions in the Gaza Strip due to the siege, unemployment and low 
wages [11].

Th e socio-demographic distribution of study participants is 
almost identical to the offi  cial statistics of Field Disease Control 
UNRWA, some diff erences emerged as a result of the inclusion 
criteria of the study; where age is limited from 35-65 years old.

Diabetes mellitus related characteristics

According to the annual report of UNRWA health department 
2016: Th e number of patients with NCDs is increasing consistently 
by approximately 5.0% per year [12]. Th is is quite obvious when 
researcher note that the number of DM patients is almost doubled 
last 10 years, where participants had DM type 2 since less than 5 years 
were 33.0%, and those who had DM type 2 since 5-9 years were 26.8%, 
while 22.2% of them from 10-14 years, and 18.0% 15 years and more.

Th e HbA1c test is an important blood test that gives a good 
indication of how well your diabetes is being controlled. Depending 
UNRWA categorization of participants according to their HbA1c, 
participants were divided into two major groups; controlled DM 
equal or less than 7% and uncontrolled more than 7%. Th e results 
showed that 21.4% of participants were controlled while 78.6% were 
uncontrolled (Figure 2). Th is result is almost running with UNRWA 
reports where the percentage of controlled DM participants was 30 
% in 2016, and 27% in 2017 and they are targeting 30 % in 2018 [8], 
the diff erence between the result of the study and UNRWA reports is 
attributed to limited age group of the study. 

Table 1: Distribution of the study participants according to their Socio-
demographic characteristics.

Items No. %

Age

Less than 50 Years 100 24.6

From 51 to 55 years 95 23.4

From 56 to 60 years 103 25.4

From 60-65 years 108 26.6

Total 406 100.0

Mean = 54.6 , MD = 56.00 , SD = 8.02

Education

No formal schooling 37 9.1

Less than primary school 59 14.5

Primary school completed 57 14.0

Preparatory school completed 90 22.2

Secondary school completed 77 19.0

College/University completed and above 86 21.1

Total 406 100.0

Work

Yes 80 19.7

No 326 80.3

Total 406 100.0

Monthly Average Income

Under Deep poverty line (1832 NIS) 347 87.2

Above Deep poverty line 51 12.8

Total 398 100.0

Mean = 959.55, MD = 600.00, SD = 839.25

Controlled
21.40%

Uncontrolled
78.60%

Controlled Uncontrolled

Figure 2: Distribution of participants by DM control status.

A cross-sectional study of 369 patients with Type 2 Diabetes 
Mellitus (T2DM) from four Ministry of Health centers in 2016 
showed the mean of HbA1c was 8.97 and one fi ft h of patients had 
good glycemic control (HbA1c < 7%) [13], the result is consistent 
with our study fi ndings.

Frequency of teeth cleaning

Regarding the frequency of teeth cleaning, (Figure 3) showing 
more than one third of participants (36.3%) never clean their teeth 
while only 16.5% of participants used to clean their teeth twice 
or more a day (minimum required) and 24.8% once a day, rest of 
participants varying from 2-6 times a week (8.0%), to 2-3 times a 
month (1.8%), or once a month (1.8%). Generally, the patients need 
two thorough brushings a day. Studies have shown that to a achieve 
gingival health, the interval between tooth cleaning session should be 
not less than 12 hours but not greater than 48 hours [14].

Th e distribution of participants according to their frequency 
of teeth cleaning, confi rms the lack of awareness for oral health 
maintenance, lack of knowledge about oral complications of DM and 
absence of appropriate health education. 
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Periodontal status

People with diabetes are more likely to have periodontal disease 
than people without diabetes. In fact, periodontal disease has oft en 
considered a complication of diabetes. (Table 3) showing that only 
16.4% of participants have no gingival bleeding and 9 participants 
representing 2.4% have no periodontal pockets. Moreover, the mean 
number of teeth showing absence of bleeding was 9.97 while the 
mean number of teeth showing presence of gingival bleeding was 
9.91 and mean number of teeth not present for bleeding test was 9.14. 
In addition to that, the mean number of teeth showing absence of 
pocket 7.15, mean number of teeth showing pocket of 4-5 mm 7.84, 
mean number of teeth showing pocket of 6 mm or more 4.96 and 
the mean number of teeth not present for pocket measurement 9.13. 
Th ese results, although frustrating, are in line with global studies, one 
of these studies indicated that the prevalence of periodontal disease 
in diabetic patients was 86.8% among fi ft een hundred patients 
with diabetes mellitus were examined [15]. A study reported the 

prevalence of periodontitis to be 39% in individuals aged 19 years and 
older, while in patients above 35 years of age [16], while another study 
reported the prevalence of periodontitis to be 87% [17], but study of 
Bacic, et al. reported the prevalence to be 50% [18].

Relationship between periodontal status and socio-
demographic characteristics

(Tables 5,6) showed no statically signifi cant association between 
periodontal status (gingival bleeding and periodontal pockets) with 
all socio-demographic characteristics of participants except gingival 
bleeding was statistically signifi cant with gender (p = 0.023), where 
female participants showing no bleeding (44) higher than male 
participants showing no bleeding (17), the main reason behind this 
result could be increased number of teeth not present for gingival 
examination or pockets measurement, moreover the early onset of 
chronic periodontitis among most of the participants. Th e results are 
in disagreement with most available studies.

Regarding age of participants, despite there is no statistically 
signifi cant association between age and both gingival bleeding and 
periodontal pickets, a quick look to both mentioned tables showing 
that only 2.4% of participants showing no gingival bleeding and 0.5% 
absence of periodontal pockets among participants more than 60 
years old, while participants less than 50 years old, 5.1% showing no 
gingival bleeding and 0.5% showing no periodontal pockets.

Th e  increased  severity of  periodontal disease  and bone 
loss with  age  is probably related to the length of time, where 
the periodontal tissues have been exposed to bacterial plaque and is 
considered to refl ect individual’s cumulative oral history [19]. Several 
studies show that the prevalence and severity of periodontal disease 
increase with age [20-22]. A study demonstrated that the mean annual 
rate of bone loss among the initially 70-year-old subjects was 0.28 mm 
compared to 0.07 on the 25-year-old individuals [23].

Numerous studies reported higher periodontal destruction among 
males compared to the female population [20], this inconsistent with 
this study, where males participants with no gingival bleeding were 
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Figure 3: Frequency of teeth cleaning. 

Table 2: Distribution of the study participants according to their DM related 
characteristics.

Items No. %

Diabetic duration

Less than 5 Years 134 33.0

From 5 to 9 years 109 26.8

From 10 to 14 years 90 22.2

15 years and above 73 18.0

Total 406 100.0

Mean = 8.45, MD = 7.0, SD = 6.45

Table 3: Distribution of the study participants according to their prevalence of 
gingival bleeding and periodontal pocket.

Periodontal status

Gingival bleeding No. %

Individuals Showing no gingival bleeding 61 16.4

Individuals Showing gingival bleeding 312 83.6

Total 373 100.0

Pocket

Individuals showing absence of pocket 9 2.4

Individuals showing  presence of pocket 364 97.6

Total 373 100.0

Table 4: Distribution of the study participants according to their gingival bleeding 
status and pocket measurement.

Items Mean MD SD

Periodontal status ( CPI Modifi ed)

Gingival bleeding
Number of teeth Showing no gingival 

bleeding
9.97 0.00 7.96

Number of teeth Showing  gingival 
bleeding

9.91 14.00 13.56

Number of teeth excluded from bleeding 
test

0.00 0.00 0.00

Number of teeth not present for bleeding 
test

9.14 7.00 10.49

Pocket
Number of teeth showing absence of 

pocket
7.15 0.00 4.50

Number of teeth showing pocket 4-5 mm 7.84 12.00 11.81

Number of teeth showing pocket 6 mm 
or more

4.96 5.00 5.16

Number of teeth excluded from pocket 
measurement

0.18 0.00 0.01

Number of teeth not present for pocket 
measurement

9.13 7.00 10.47
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17 while female participants were 48, moreover males participants 
showing no periodontal pocket were only 3 but females participants 
6. Th e reasons for these gender diff erences are not clear, but they are 
thought to be related to the ignorance of oral hygiene, which is usually 
observed among males [24,25]. However, the relationship observed 
between gender and periodontal pockets is not statistically signifi cant 
but statistically signifi cant with gingival bleeding.

(Tables 5,6) showed clearly that among all educational level the 
number of participants showing gingival bleeding and periodontal 
pockets is greater than number of participants showing no gingival 
bleeding and absence of periodontal pockets. However, the observed 
relationship between educational level and the disease is not apparent 
and is not considered as statistically signifi cant. Th us, educational level 
may be a demographic factor, which may interfere with the eff ects of 
other factors. Periodontal disease has a reciprocal relationship with 
educational level. Th e higher the educational level, the lower the 
periodontal diseases [26].When education levels were compared to 
periodontal status in a study, the results showed a positive association 
between higher education levels and better periodontal status [27]. 
Th is is in accordance with another study which identifi ed education 
level also a strong indicator of periodontal status [28]. 

(Tables 5,6) showed that unemployed participants showing 
no bleeding (47) more than employed participants showing no 
bleeding (14). And unemployed participants showing absence of 
periodontal pockets were 9 and no employed participants showing 
absence of periodontal pockets. Again the relationship observed 
between employment status and the disease is not apparent and is 
not considered as strong, statistically signifi cant, and consistent. 

Table 5: Distribution the Prevalence of gingival bleeding of participants regarding 
their socio-demographic characteristics (n =373).

Items No Gingival 
bleeding

Gingival 
bleeding X2 Sig.

Age No. % No. %
Less than 50 Years 19 5.1 81 21.7

3.891 0.273
From 51 to 55 years 17 4.6 75 20.1
From 56 to 60 years 16 4.3 73 19.6
From 60-65 years 9 2.4 83 22.3

Total 61 16.4 312 83.6
Gender No. % No. %

Male 17 4.6 132 35.4
4.434 0.023Female 44 11.8 180 48.3

Total 61 16.4 312 83.6
Education No. % No. %

No formal schooling 1 0.3 29 7.8

5.949 0.311

Less than primary school 6 1.6 46 12.3
Primary school completed 9 2.4 44 11.8

Preparatory school completed 16 4.3 66 17.7
Secondary school completed 13 3.5 62 16.6
College/University completed 

and above
16 4.3 65 17.4

Total 61 16.4 312 83.6
Work No. % No. %
Yes 14 3.8 62 16.6

0.298 0.348No 47 12.6 250 67.0
Total 61 16.4 312 83.6

Monthly Average Income No. % No. %
Under Deep poverty line 

(1832 NIS)
49 13.1 269 72.1

3.015 0.068
Above Deep poverty line 12 3.2 35 9.4

Total 61 16.4 312 83.6

Table 6: Distribution the Prevalence of periodontal pocket of participants 
regarding their socio-demographic characteristics.

Items Absence of 
pocket

Presence of 
pocket X2 Sig.

Age No. % No. %
Less than 50 Years 2 0.5 98 26.3

2.186 0.535
From 51 to 55 years 4 1.1 88 23.6
From 56 to 60 years 1 0.3 88 23.6
From 60-65 years 2 0.5 90 24.1

Total 9 2.4 364 97.6
Gender No. % No. %

Male 3 0.8 146 39.1
0.168 0.483Female 6 1.6 218 58.4

Total 9 2.4 364 97.6
Education No. % No. %

No formal schooling 0 0.0 30 8.0

9.350 0.096

Less than primary school 0 0.0 52 13.9
Primary school completed 4 1.1 49 13.1

Preparatory school 
completed

3 0.8 79 21.2

Secondary school completed 1 0.3 74 19.8
College/University completed 

and above
1 0.3 80 21.4

Total 9 2.4 364 97.6
Work No. % No. %
Yes 0 0.0 76 20.4

2.360 0.125No 9 2.4 288 77.2
Total 9 2.4 364 97.6

Monthly Average Income No. % No. %
Under Deep poverty line 

(1832 NIS)
8 2.1 310 83.1

0.026 0.674
Above Deep poverty line 1 0.3 46 12.3

Total 9 2.4 364 97.6

Th us, employment status may be a socio-economic factor, which may 
interfere with the eff ects of other factors. 

Among participants under deep poverty line, 72.1% of participants 
showed gingival bleeding and 13.1% showed no gingival bleeding 
while 83.1% of them showed periodontal pockets and 2.1% showed 
absence of pockets and regarding participants above deep poverty 
line 9.4% showed gingival bleeding and 3.2% showing no gingival 
bleeding while 12.3% of participants above deep poverty line showed 
periodontal pockets and only 0.3% showed no periodontal pocket.

Th is result is not consistent with many studies, when the 
socioeconomic status was compared to the periodontal status by 
Rupasree Gundala and Vijiay K Chava, the study showed a positive 
association between higher socioeconomic groups and better 
periodontal status [28]. According to another study, the gingival 
condition is clearly related to lower SES, but the relationship between 
socioeconomic status and periodontitis is less direct. It can be certain 
that gingival health is better among individuals with higher education 
and with more secure income. SES is a modifi able factor and it can 
be examined in multivariate models for the disease [20]. Th e possible 
relationship between periodontal disease and socioeconomic status 
was found in several studies [26,29-31]. Th e researcher believes that 
the reason behind such gaps because socioeconomic factors are 
related to many other factors mainly the oral health awareness.

Relationship between periodontal status and diabetic 
characteristics 

Contrary to expectations, there was neither a clear relationship 
nor statistically signifi cant association between periodontal status 
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(gingival bleeding and periodontal pockets) and diabetic duration, and 
control status of DM as showed by (tables 7,8). Contrary to supposed 
to be, the number of participants showing no gingival bleeding among 
participant with diabetic duration less than 5 years, from 5 to 9 years, 
from 10-14 years and 15 years and above were 11,13,26, respectively. 
While number of participants showing no gingival bleeding among 
the controlled group were 18 participants and the uncontrolled group 
were 43 participants. Moreover, participants showing no periodontal 
pockets among participants with diabetic duration less than 5 years, 
from 5 to 9 years, from 10-14 years and 15 years and above were 2, 
4, 1 and 2 respectively. While the number of participants showing no 
periodontal pockets among the controlled group were 4 participants 
and the uncontrolled group were 5 participants.

Th e researcher believes that the diff erences in the numbers of 
patients between diabetic duration categories and the diff erences in the 
missed teeth (Number of teeth not present for gingival examination 
or pockets measurement) behind these results and moreover, 
improvement of the HbA1c level will prevent further progress of 
already chronic periodontal diseases rather than eliminating the 
condition. Th e results are in disagreement with most available studies. 
One of these studies had conducted by Cerda, et al. and another 
study conducted by Firatli, et al. they concluded that the duration 
of diabetes was a signifi cant factor for the severity of periodontal 
disease [32,33], while another study stated that the diabetic status was 
signifi cantly and strongly related to both prevalence and severity of 
periodontal disease [34]. Th e severity of periodontal disease was more 
prevalent in diabetics who had the disease for > 5 years, according 
to Faulconbridge, et al. Patients are having poor glycemic level had 

Table 7: Distribution of prevalence of gingival bleeding regarding diabetic 
characteristics.

Items No Gingival 
bleeding

Gingival 
bleeding X2 Sig.

Diabetic duration No. % No. %
Less than 5 Years 26 7.0 104 27.9

5.186 0.159
From 5 to 9 years 11 2.9 93 24.9

From 10 to 14 years 11 2.9 67 18.0
15 years and above 13 3.5 48 12.9

Total 61 16.4 312 83.6
HbA1c  reading No. % No. %

Controlled equal or less 
than7%

18 4.8 56 15.1

2.219 0.095Uncontrolled  more than 
7%

43 11.6 247 66.5

Total 61 16.4 312 83.6

Table 8: Distribution of prevalence of periodontal pocket regarding diabetic 
characteristics.

Items Absence of 
pocket

Presence of 
pocket X2 Sig.

Diabetic duration No. % No. %
Less than 5 Years 4 1.1 126 33.8

0.967 0.809
From 5 to 9 years 2 0.5 102 27.3

From 10 to 14 years 1 0.3 77 20.6
15 years and above 2 0.5 59 15.8

Total 9 2.4 364 97.6
HbA1c  reading No. % No. %

Controlled equal or less 
than7%

4 1.1 159 42.6

2.625 0.116Uncontrolled  more than 
7%

5 1.3 205 55.0

Total 9 2.4 364 97.6

more severe periodontitis as compared to patients having a fair 
glycemic level [35], a study had also demonstrated that as age of the 
diabetic increases, the prevalence and severity of periodontal disease 
increases, poorer the control and longer the duration of diabetes, 
the greater will be the prevalence and severity of periodontal disease 
[15]. Collagen is the predominant component of gingival connective 
tissue accounting for approximately 60% of connective tissue volume 
and 90% of the organic matrix of alveolar bone. Oliver and Tervonen 
had stated that the properties of human collagen are changed during 
aging and with the metabolic abnormalities of diabetes mellitus. 
Th us, altered collagen metabolism in diabetics would be expected to 
contribute to the progression of periodontal disease [36]. Periodontitis 
also progresses more rapidly in poorly controlled diabetics [37], and 
early age of onset of the disease is seen as a risk factor for more severe 
diseases [38].

Relationship between dental and periodontal status, and 
frequency of tooth cleaning

A statistically signifi cant association between gingival bleeding 
and frequency of teeth cleaning or brushing (p = 0.000), while there was 
no signifi cant association between periodontal pockets and frequency 
of teeth-brushing, (table 9) showed that 42 of 61 participants showed 
no gingival bleeding used to brush their teeth on daily basis ( either 
once or twice or more). Th e relationship is inverse, the decrease in 
the frequency of teeth brushing, increase teeth showing bleeding, this 
relationship is unclear in the (table 9) because of big diff erences in the 
number of participants of each category. (Table 10) showed increased 
number of participants without periodontal pockets with increasing 
the frequency of teeth cleaning and brushing where 4 of 6 participants 
who have no periodontal pockets used to brush their teeth on daily 
basis, the relationship is strong but not a statistically signifi cant 
because most of the participants showed chronic periodontitis. 

Table 9: Distribution of prevalence of gingival bleeding regarding the frequency 
of teeth cleaning.

Items No Gingival 
bleeding

Gingival 
bleeding X2 Sig.

How often do you clean 
your teeth No. % No. %

Never 9 2.4 127 34.2

24.552 0.000

Once a month 0 0.0 4 1.1
2-3 times a month 1 0.3 6 1.6

Once a week 4 1.1 35 9.4
2-6 times a week 5 1.3 25 6.7

Once a day 23 6.2 70 18.9
Twice or more a day 19 5.1 43 11.6

Total 61 16.4 310 83.6

Table 10: Distribution of prevalence of periodontal pocket regarding the 
frequency of teeth cleaning.

Items Absence of 
pocket

Presence of 
pocket X2 Sig.

How often do you 
clean your teeth No. % No. %

Never 1 0.3 135 36.4

3.617 0.728

Once a month 0 0.0 4 1.1
2-3 times a month 0 0.0 7 1.9

Once a week 1 0.3 38 10.2
2-6 times a week 1 0.3 29 7.8

Once a day 4 1.1 89 24.0
Twice or more a day 2 0.5 60 16.2

Total 9 2.4 362 97.6
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Plaque-induced gingivitis is the most common oral disease in dentate 
persons and the most common type of periodontal disease. Gingivitis 
is implicated as a precursor of periodontitis, so preventing gingivitis 
may indirectly prevent periodontitis and loss of tooth support. Th e 
principal method used to prevent gingivitis is the regular removal 
of plaque from all tooth surfaces via tooth brushing. Th e American 
Dental Association (ADA) recommends that brushing is performed 
twice a day [39].

CONCLUSION 
Type 2 diabetes mellitus patients already had chronic periodontitis 

worsen by diabetes. Oral and periodontal health should be promoted 
as integral components of diabetes management.
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