
 
 

                         

                                                                                                                         
                      

                                                        

 

 

 

 

 

 

 

 

 

 

 

1. INTRODUCTION 

Periodontal diseases are common, complicated interplays 

between periodontopathogenic bacteria and the host’s 

immune response inflicted by risk factors that may be en-

vironmental, behavioural, or genetic (Marcenes et al., 

2013). The classification of periodontal diseases was first 

attempted in 1989 at the World Workshop in Clinical Per-

iodontics (American Academy of Periodontology. 2015). 

Later, in 1993, various scholars agreed to modify the pre-

vious classification at the First European Workshop in 

Periodontology (Lang et al., 1999). In 1999, a different 

classification was submitted at the International 

Workshop of Periodontology (Lindhe et al., 1999), where 

periodontitis severity was categorised based on clinical 

attachment loss (CAL) into slight, moderate, severe 

chronic and aggressive. However, the measurement of 

CAL is time-consuming and challenging, especially 

when the gingival margin is coronal to the ce-

mentoenamel junction (CEJ) and may involve some 

guesswork via tactile sensation. Hence, in 2015, a task 

force charged by the American Academy of Periodontol-

ogy (AAP) Board of Trustees developed a clinical clari-

fication of the 1999 classification (American Academy of 
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including any identifying information. Data were gathered, arranged in tables, and analyzed 

using the chi-squared test (X2) and Pearson correlation coefficient (r). Significance was deter-

mined when P-values were < 0.05. 

Results 

The frequencies of gingivitis and chronic periodontitis were greater in males than in females 

(p = 0.001 and 0.000, respectively). Periodontal disease severity was found to increase with 

age (p = 0.000). The frequency of chronic periodontitis was statistically higher than that of 

gingivitis (p = 0.000) and the frequency of severe chronic periodontitis was statistically higher 

than that of moderate and slight chronic periodontitis in all patients, whether they had diabetes 

mellitus and/or hypertension (p = 0.000). 

Conclusions 

A large significant difference was found between the frequency of chronic periodontitis and 

that of gingivitis in all diabetic and/or hypertensive patients. Moreover, the severity of chronic 

periodontitis had a significant positive correlation with diabetes mellitus and/or hypertension.  
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Periodontology. 2015) in which the diagnosis of perio-

dontitis was based on multiple clinical and radiographic 

parameters, such as bleeding on probing, radiographic 

bone loss, probing depth (PD) and CAL. In 2017, a new 

classification redesigned the disease classification struc-

ture, advising comprehensive treatment planning and au-

thorising a personal way of patient management (Panos 

et al., 2018). 

Gingivitis is gingival inflammation that occurs on a peri-

odontium without attachment loss or on a reduced perio-

dontium with stable and non-progressive attachment loss. 

Periodontitis is the inflammation of a periodontium that 

results in its destruction through increased probing depth, 

clinical attachment loss, gingival recession, radiographic 

bone loss, progressive tooth mobility and, eventually, 

tooth loss (Novak et al., 2003). The prevalence of perio-

dontal diseases differs in various regions and may be 

more prevalent in developing than developed countries 

(Stoltenberg et al., 1993). Periodontitis was reported to 

affect more than 40% of American adults (Eke et al., 

1018). Moreover, severe periodontitis was reported as the 

sixth diffusely prevailing universal disease and is esti-

mated to afflict 7.4% of the world's population 

(Kassebaum et al., 2017). 

Although the potential influence of numerous systemic 

diseases on the periodontium is well established, perio-

dontal infection may significantly enhance liability to or 

modify the progression of systemic diseases, such as cor-

onary heart diseases; diabetes mellitus; respiratory disor-

ders; preterm labour and low-birth-weight delivery; 

chronic kidney disease; liver, pancreas, and colorectal re-

gion cancer; rheumatoid arthritis; dementia; and Alz-

heimer’s disease (Linden et al., 1013). 

Diabetes mellitus and hypertension are the most common 

disorders sharing a set of risk factors that include stress, 

increased age, smoking and socioeconomic status. Dia-

betes and periodontal diseases are thought to share a path-

ogenesis that involves an enhanced local and systemic in-

flammatory response to periodontal bacteria (Souther-

land et al., 2005). Likewise, hypertension and periodon-

titis are prevalent conditions caused by common factors, 

such as smoking, male gender, older age, low socioeco-

nomic status, and obesity (Del Pinto et al., 2020). 

Numerous studies have reported a higher prevalence of 

periodontitis in hypertensive patients, consistent with the 

severity of periodontitis and attributed to changes in mi-

crocirculation with the resultant ischemia in the perio-

dontium, favouring periodontal disease. The inflamma-

tory response to periodontitis negatively impacts blood 

pressure regulation by interfering with endothelial func-

tion, indicating that inflammation may be an influential 

link between hypertension and periodontitis (Humphrey 

et al., 2008; Leong et al., 2014). Moreover, periodontal 

therapy showed a symmetrical amelioration in blood 

pressure profile and systemic inflammatory markers, 

confirming the influence of periodontal status on hyper-

tension (Czesnikiewicz-Guzik et al., 2019). 

Diabetes mellitus and periodontitis were documented to 

have a two-way relationship with a codependent effect on 

their clinical outcomes. Diabetes mellitus can increase 

the progression of periodontitis, and it is thought that per-

iodontitis is the sixth most common complication of dia-

betes mellitus (Chee et al., 2013). On the contrary, peri-

odontitis was recently classified as a risk factor for dete-

riorating glycemic control and might enhance liability for 

diabetic complications (Mealey et al., 2008). Based on 

the available scientific evidence, diabetes mellitus is now 

considered an established risk factor for the evolution of 

periodontitis and contributes to its expanding prevalence, 

severity and rate of progress. On the other hand, severe 

periodontitis was reported to be linked with poor glyce-

mic control, suggesting that severe periodontitis is a risk 

factor that jeopardises diabetes management. A prospec-

tive study evaluating the impact of periodontitis on dia-

betes incidence reported that moderate and severe perio-

dontitis was significantly linked with an expanded inci-

dence of diabetes mellitus (Ide et al., 2011). Moreover, 

the treatment of periodontal disease was found to reduce 

the level of glycated haemoglobin in diabetic patients sig-

nificantly (Madianos et al., 2018). 

Therefore, there is justification for assessing the relation-

ship of periodontal disease severity to diabetes and/or hy-

pertension, as it would allow us to predict periodontal dis-

eases earlier in the mild forms and prevent progression to 

more severe forms that might extend to systemic condi-

tion degradation. Moreover, although previous studies on 

the prevalence of periodontal disease in Saudi Arabia 

have been undertaken (Hossain et al., 2013; Al-Mugeiren 

et al., 2018; Al-Qahtani et al., 2017), periodontal disease 

severity and its correlation with associated systemic dis-

eases have not been studied in the region of Makkah. 

Thus, the present study assessed the possible correlation 

of periodontal disease severity with diabetes mellitus 

and/or hypertension among Umm Al-Qura University 

Dental Teaching Hospital patients. 

2. MATERIALS AND METHODS 

2.1. Ethical approval  

The Biomedical Ethics Committee at Umm Al-Qura Uni-

versity approved the study (approval number: HAPO-02-

K-012-2022-09-1189). 

 2.2. Study setting   

This study was conducted in the Dental Teaching Hospi-

tal, Faculty of Dentistry, Umm Al-Qura University, Mak-

kah City, Saudi Arabia. 

2.3. Study design and sampling 

The present retrospective, hospital-based study was in-

tended to assess the severity of periodontal disease and 

its possible correlation with diabetes mellitus and/or hy-

pertension using the records of patients who sought den-

tal treatment from January to December 2018. The rec-

ords of 3,158 periodontal-affected patients were exam-

ined in this study. Blind, standardised, recorded data on 

gender, age, periodontal clinical parameters and systemic 

status were obtained from patients’ records without in-

cluding any identifying information. The study popula-

tion was clearly defined and drawn from the same general 

population. The inclusion criteria were used to select 
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dentulous patients at least 18 years old who were classi-

fied under American Society of Anesthesiology (ASA) 

categories I (regular, healthy patients) or II (patients with 

mild diabetes and/or hypertension) (Mayhew et al., 

2019). The exclusion criteria were set to rule out patients 

with insufficient or absent recorded data, who had under-

gone periodontal treatment in the previous six months, 

who had been administered systemic antibiotics in the 

previous three months, who had more severe classifica-

tions than ASA II or who had other systemic diseases 

than diabetes and/or hypertension. The patients were cat-

egorised according to age into groups under 20 years, 

from 20 to 35 years, > 35 to 50 years and over 50 years 

old. Finally, the periodontal condition of each patient was 

classified as gingivitis; slight, moderate or severe chronic 

periodontitis; or aggressive periodontitis. 

2.4. Study procedure  

Clinical and radiographic investigations were carried out 

during patients’ examinations, and screening forms and 

periodontal charts were then completed. The parameters 

evaluated were Plaque Index scores (Silness et al., 1964), 

Gingival Index scores (Loe et al., 1963), PD and CAL. 

PD was measured from the free gingival margin (FGM) 

to the bottom of the sulcus. CAL was the distance from 

the cementoenamel junction to the FGM added to the dis-

tance from the FGM to the bottom of the pocket/sulcus. 

Measurements were taken in millimetres (mm) and ap-

proximated to the next mm. Periodontal status was exam-

ined following the Task Force Report update on the 1999 

AAP classification. Gingivitis was diagnosed when there 

was bleeding on probing without attachment, bone loss 

or a clinically inflamed, reduced periodontium with at-

tachment loss, recession and probing depths of 3 mm or 

less. Chronic periodontitis was considered slight when 

there was a probing depth > 3 and < 5 mm, bleeding on 

probing, up to 15% of root length or radiographic bone 

loss ≥ 2 mm and ≤ 3 mm, and 1- to 2-mm CAL. Moderate 

periodontitis was diagnosed when there was a probing 

depth ≥ 5 and < 7 mm, bleeding on probing, 16–30% of 

root length or radiographic bone loss > 3 mm and ≤ 5 mm, 

and 3 – 4 mm CAL. Severe periodontitis was diagnosed 

when there was a probing depth ≥ 7 mm, bleeding on 

probing, > 30% of root length or radiographic bone loss 

> 5 mm, and ≥ 5 mm CAL. On the other hand, aggressive 

periodontitis was typically diagnosed in young patients 

with rapid periodontal destruction involving incisors and 

first molars (American Academy of Periodontology. 

2015). Afterwards, each patient’s screening data were 

transferred to the dental hospital’s electronic database. 

All authors independently interpreted the patients’ rec-

ords and radiographs during data extraction to rule out 

potential sources of bias. 

2.5. Statistical analysis  

The data were gathered, tabulated and then analysed us-

ing SPSS version 20. They were displayed as frequencies, 

and comparisons were made using the chi-squared test 

(X2), while correlations were evaluated using Pearson 

correlation coefficients (r). P-values less than 0.05 were 

considered significant. 

3. RESULTS 

Of the 3,158 periodontally affected patients, 1118 

(35.4%) were diagnosed as having gingivitis, 2033 

(64.4%) presented with chronic periodontitis, while only 

7 (0.2%) had aggressive periodontitis, table 1. Patients 

with chronic periodontitis were more frequent than those 

with either gingivitis or aggressive periodontitis. Regard-

ing the total 2033 patients with chronic periodontitis, 379 

(18.6%) had slight periodontitis, 736 (36.2%) presented 

with moderate periodontitis, while 918 (45.2%) were di-

agnosed as having severe periodontitis, table 2. 

3.1. Severity of periodontal disease and gender 

Table 1 shows the frequency of different periodontal dis-

eases in relation to gender. The frequency of patients with 

gingivitis and chronic periodontitis was statistically more 

significant in males than females (p = 0.001 and 0.000, 

respectively).  In contrast, the frequency of patients with 

aggressive periodontitis was statistically higher in fe-

males than in males (p 0.000). Table 2 shows the relation-

ship between gender and the three chronic periodontitis 

forms. A significant difference was found between males 

and females regarding different forms of chronic perio-

dontitis (p = 0.000).  

Table 1. Frequency of different periodontal diseases in  

different genders 

 

Varia-

bles 

 

Gingivi-

tis 
Chronic 

periodontitis 
Aggres-

sive perio-

dontitis 

Total 

N (%) N (%) N (%) N (%) 

Male 606 

(19.2%) 

1239 

(39.3%) 

2 

(0.05%) 

1847 

(58.5%) 

Female 512 

(16.2%) 

794 

(25.1%) 

5 

(0.15%) 

1311 

(41.5%) 

Total 

 1118 

(35.4%) 

2033 

(64.4%) 

7 

(0.2%) 

3158 

(100%) 

X2  

(P 

value) 

47.58 

(0.001) 

** 

136.31 

(0.000) ** 

142.74 

(0.000) 

** 

129.84 

(0.000) 

** 

(X2) Chi-square; ** Highly significant at p-value < 0.01 

 

3.2. Severity of periodontal disease and age 

Table 3 shows the frequency of different periodontal dis-

eases in relation to age. The frequency of gingivitis pa-

tients increased in the less than 20 and 20-35-year age 

groups and dramatically declined after that (p = 0.000). 

In contrast, the frequency of chronic periodontitis pa-

tients was rising progressively with age and mainly above 

the age of 35 years (p = 0.000). Moreover, the frequency 

of aggressive periodontitis patients was mainly under the 

age of 20 years (p = 0.000). Table 4 shows the frequency 

of various chronic periodontitis forms in relation to age. 

The frequency of slight chronic periodontitis patients was 

statistically higher between 20 to 35 years of age than be-

low 20 and above 35 years of age (p = 0.000). The fre-

quency of patients with moderate and severe chronic per-

iodontitis was above 35 years of age and gradually in-

creased with the advancement of age (p = 0.000).  
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3.3. Severity of periodontal disease and systemic dis-

eases 

Table 5 shows the frequency of different periodontal dis-

eases in relation to systemic conditions. A high statisti-

cally significant difference was found in the frequency of 

Table 2. Frequency of various chronic periodontitis forms  

in relation to Males and females 

(X2) Chi-square; ** Highly significant at p-value < 0.01 

 

Table 3. Frequency of different periodontal diseases in dif-

ferent age groups 

 

Varia-

bles 

 

Gingi-

vitis 

Chronic 

periodon-

titis 

Aggres-

sive per-

iodonti-

tis 

Total 

N (%) N (%) N (%) N (%) 

< 20 

 

504 

(16%) 

28 

(0.8%) 

6 

(0.2%) 

538 

(17%) 

20 - 35 437 

(13.8%) 

301 

(9.6%) 

1 

(0.03%) 

739 

(23.4%) 

>35 - 50 146 

(4.6%) 

781 

(24.8%) 

0 927 

(29.4%) 

> 50 31 

(1%) 

923 

(29.2%) 

0 954 

(30.2%) 

Total 

 1118 

(35.4%) 

2033 

(64.4%) 

7  

(0.2%) 

3158 

(100%) 

X2  

(P 

value) 

151.42 

(0.000) 

** 

143.57 

(0.000) 

** 

136.78 

(0.000) 

** 

141.39 

(0.000) 

** 

 (X2) Chi-square; ** Highly significant at p-value < 0.01; 

  
chronic periodontitis versus gingivitis in all patients suf-

fering from diabetes mellitus and/or hypertension 

(p=0.000). The Pearson correlation value (r = 0.716) in-

dicated a significant positive correlation between associ-

ated specific systemic diseases and different forms of per-

iodontal diseases. Table 6 shows the frequency of various 

chronic periodontitis forms in relation to associated sys-

temic diseases. The frequency of patients with severe 

chronic periodontitis was statistically higher than moder-

ate and slight chronic periodontitis in all patients, 

whether having diabetes mellitus only, hypertension only 

or both diabetes and hypertension (p=0.000). The Pear-

son correlation value (r = 0.652; p=0.000) indicated a 

significant positive correlation between the severity of 

chronic periodontitis and diabetes mellitus and/or hyper-

tension. 

Table 4. Frequency of various chronic periodontitis forms in  

different age groups  

(X2) Chi-square; ** Highly significant at p-value < 0.01;  

 

4. DISCUSSION 

In the current study, 2,033 patients (64.4%) had chronic 

periodontitis, which was a significantly greater number 

than that of gingivitis patients, who totaled 1,118 

(35.4%), and aggressive periodontitis patients, who to-

taled 7 (0.2%). These results are in agreement with earlier 

studies that reported a statistically higher prevalence of 

chronic periodontitis than both gingivitis and aggressive 

periodontitis (Prathypaty et al., 2019; Sharma et al., 

2014). The prevalence of gingivitis in our study was also 

consistent with figures reported in earlier studies (Fan et 

al., 2021; Hamid et al., 2021). However, it was lower 

than the prevalence of 58.4% reported by an earlier study 

(Al-Mugeiren et al., 2018). This inconsistency might be 

due to the large difference in sample sizes between our 

study and the previous one. 

The prevalence of chronic periodontitis (64.4%) in our 

study was in accordance with some previous research 

(Rajkarnikar et al., 2014; Helmi et al., 2019). However, 

it was higher than the 23.4% figure reported in an earlier 

study (Al-Mugeiren et al., 2018) in which the community 

periodontal index of treatment needs (CPITN) was used 

to examine periodontal status, as the Task Force Report 

update on the AAP’s 1999 classification was used in this 

study. The CPITN index depends on pocket depth meas-

urement and does not record gingival recession. Hence, it 

may not determine the actual expansion of periodontal 

disease. However, the merged utilization of CAL and PD 

was found more trustworthy in the definition of periodon-

titis. CAL measurements properly assess the destruction 

of the periodontium, while PD measurements best antic-

ipate the attachment loss (Savage et al., 2009).  

 

The prevalence of aggressive periodontitis in this study  

 

Total  

Severe 

chronic 

periodon-

titis 

Moderate 

chronic 

periodon-

titis 

Slight 

chronic 

periodon-

titis 

Varia-

bles 

N (%) N (%) N (%) N (%) 

1239 

(60.9

%) 

566 

(27.8%) 

412 

(20.3%) 

261 

(12.8%) 

Male 

794 

(39.1

%) 

352 

(17.4%) 

324 

(15.9%) 

118 

(5.8%) 

Female 

Total 

2033 

(100%

) 

918 

(45.2%) 

736 

(36.2%) 

379 

(18.6%) 

 

163.2

7 

(0.000

) ** 

154.23 

(0.000) 

** 

137.41 

(0.000) 

** 

159.32 

(0.000) 

** 

X2  

(P 

value) 

 

Total 

Severe 

chronic 

periodon-

titis 

Moderate 

chronic 

periodon-

titis 

Slight 

chronic 

periodon-

titis 

Vari-

ables 

N (%) N (%) N (%) N (%)  

28 

(1.4%) 

1 

(0.1%) 

3 

(0.1%) 

24 

(1.2%) 

< 20 
 

301 

(14.8%) 

39 

(1.9%) 

37 

(1.8%) 

225 

(11.1%) 

20 - 

35 

781 

(38.4%) 

391 

(19.2%) 

308 

(15.2%) 

82 

(4%) 

> 35 - 

50 

923 

(45.4%) 

487 

(24%) 

388 

(19.1%) 

48 

(2.3%) 

> 50 

Total 

2033 

(100%) 

918 

(45.2%) 

736 

(36.2%) 

379 

(18.6%) 

 

196.37 

(0.000) 

** 

184.62 

(0.000) ** 

156.23 

(0.000) ** 

123.45 

(0.000) ** 

X2  

(P 

value) 
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Table 5. Frequency of different periodontal diseases in rela-

tion to systemic condition 

(X2) Chi-square; ** Highly significant at p-value < 0.01  

 

Table 6. Frequency of various chronic periodontitis forms 

in relation to associated systemic diseases 

(X2) Pearson Chi-square; ** Highly significant at p-value < 

0.01 

(0.2%) was in line with previous studies that reported a 

prevalence range of 0.1%–0.2% (Van der Velden et 

al.,1986; Kronauer et al., 1986). On the other hand, it was 

lower than rates reported by many other studies, such as 

0.89% (Hossain et al., 2013), 9.67% (Prathypaty et al., 

2019) and 3.6% (Imran et al., 2010), reflecting the impact 

of environmental and genetic factors in varied geograph-

ical locations. Susin et al. (Susin et al., 2014), in their sys-

tematic research on aggressive periodontitis prevalence 

in different global areas, found that the prevalence of ag-

gressive periodontitis varies significantly between differ-

ent geographic locations and different races/ethnicities. 

Our results revealed an overall prevalence of slight, mod-

erate and severe periodontitis of 18.6%, 36.2% and 

45.2%, respectively. These results were consistent with 

an earlier study (Gopalankutty et al., 2020) but diverged 

from another study performed on 2,739 attending patients 

at the College of Dentistry, King Khalid University, 

where the prevalence of mild, moderate and severe peri-

odontitis was 57.4%, 36.6% and 4.95% respectively (Al-

Mugeiren et al., 2018). Severe chronic periodontitis was 

more prevalent in our study, which could be related to the 

influence of diabetes mellitus and/or hypertension, which 

was not reported in their study. 

In the present study, males exhibited a greater prevalence 

of gingivitis and chronic periodontitis (19.2% and 39.3%, 

respectively) than females (16.2% and 25.1%, respec-

tively). Moreover, males showed higher frequencies of 

slight, moderate and severe periodontitis (12.8%, 20.3% 

and 27.8%, respectively) compared to females (5.8%, 

15.9% and 17.4%, respectively). These results coincide 

with similar findings reported in the literature, where per-

iodontal disease was more common in males (Eke et al., 

1018; American Academy of Periodontology. 2015). On 

the other hand, our results found a higher distribution of 

aggressive periodontitis in females (0.15%) than in males 

(0.05%). These results align with many previous studies 

that suggested a positive relationship between the female 

gender and the incidence of aggressive periodontitis 

(Prathypaty et al., 2019; Cortelli et al., 2002).  

The results of this study revealed that age is a crucial fac-

tor in the prevalence of various periodontal diseases. Gin-

givitis was higher in the under-20 and 20–35-year age 

groups and dramatically declined afterwards. This rein-

forces the fact that gingivitis more commonly affects 

younger age groups. Our finding coincided with previous 

studies in which gingivitis prevalence increased with age 

to peak in 21–30-year-olds (Hossain et al., 2013), and in 

another study, with 25–34-year-old patients (Al-Qahtani 

et al., 2017). In contrast, our results showed that perio-

dontitis was more significant in those over 35 and in-

creased afterwards, indicating that chronic periodontitis 

is detectable mainly during the late ages. These results 

agree with reports in which the prevalence of chronic per-

iodontitis increased with age (Prathypaty et al., 2019; 

Bourgeois et al., 2007). Regarding chronic periodontitis 

severity, our results reveal that the frequency of all forms 

of chronic periodontitis gradually increases with t   ad-

vancement of age. This may be accounted for by the cu-

mulative effect of periodontal breakdown over time to-

gether with the decline in tissue integrity and immune de-

fence in old age, which may enhance susceptibility to per-

iodontal disease, as well as the increased chance of de-

veloping systemic diseases, such as diabetes and hyper-

tension, with older age. These results align with earlier 

 

Total 

Diabe-

tes 

mellitus 

& Hy-

perten-

sion 

Hyper-

tension 

Diabetes 

mellitus 

Varia-

bles 

N (%) N (%) N (%) N (%)  

845 

(82.4%) 

274 

(26.7%) 

273  

(26.6%) 

298 

(29%) 

Chronic 

perio-

dontitis 

181 

(17.6%) 

49 

(4.8%) 

73  

(7.1%) 

59 

(5.8%) 

Gingivi-

tis 

Total 

1026 

(100%) 

323 

(31.5%) 

346  

(33.7%) 

357 

(34.8%) 

 

198.59 

(0.000) 

** 

174.26 

(0.000) 

** 

161.48 

(0.000) 

** 

182.49 

(0.000) 

** 

X2 

(P 

value) 

0.716  

(0.000) ** 

Pearson’s R 

(P value) 

 

Total  

Diabe-

tes 

melli-

tus& 

Hyper-

tension 

Hyper-

tension   

Diabetes 

mellitus  

 

 

Variables 

N (%) N (%) N (%) N (%) 

199 

(23.6

%) 

61 

(7.2%) 

76 

(9%) 

62 

(7.4%) 

Slight 

chronic 

periodon-

titis 

282 

(33.4

%) 

92 

(10.9%) 

91 

(10.8%) 

99 

(11.7%) 

Moderate 

chronic 

periodon-

titis 

364 

(43.1

%) 

121 

(14.3%) 

106 

(12.5%) 

137 

(16.2%) 

Severe 

chronic 

periodon-

titis 

Total 

845 

(100%

) 

274 

(32.4%) 

273 

(32.3%) 

298 

(35.3%) 

    

134.27 

(0.000

) ** 

126.81 

(0.000) 

** 

111.84 

(0.000) 

** 

134.62 

(0.000) ** 

X2  

(P value) 

0.652 (0.000) ** Pearson’s R      

(P value) 
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studies that reported increased severity of periodontal 

diseases with age (Helmi et al., 2019; Mittal et al., 2010). 

Diabetes mellitus and hypertension were the only sys-

temic diseases in the present study, as they are the disor-

ders most commonly reported to have a relationship with 

periodontal disease in the literature. Our results revealed 

that all patients with diabetes mellitus and/or hyperten-

sion presented with periodontal diseases, verifying the re-

lation between periodontal disease and diabetes and hy-

pertension. Additionally, the prevalence of chronic peri-

odontitis was significantly greater than that of gingivitis 

in all patients with diabetes mellitus and/or hypertension. 

Moreover, a highly significant positive correlation was 

found between the severity of chronic periodontitis and 

diabetes and/or hypertension, which was consistent with 

previous studies suggesting that these systemic diseases 

exaggerate periodontal destruction (Mittal et al., 2010; 

Muñoz Aguilera et al., 2020).  

The results of this study show that the frequency of severe 

chronic periodontitis in patients with only diabetes melli-

tus is significantly higher than that of moderate and slight 

chronic periodontitis. This may be related to glycemic 

control and the duration since diabetes mellitus was diag-

nosed. It was reported that poor glycemic control and the 

time since the diagnosis of diabetes were highly signifi-

cant for anticipating periodontal disease severity (Taylor 

et al., 1996). Likewise, a previous study reported that the 

duration of diabetes was associated with the prevalence 

and severity of periodontal disease (Rajhans et al., 2011). 

Conversely, severe periodontitis increased the risk of di-

abetes incidence by 53%, confirming the bidirectional re-

lationship between periodontal disease and diabetes (Wu 

et al., 2020). Our findings were consistent with previous 

studies documenting that periodontal disease is more 

prevalent and severe in diabetic patients (Mittal et al., 

2010; Borgnakke et al., 2013).  

Chronic inflammation may be the primary mechanism 

linking diabetes and periodontitis. Many studies suggest 

that diabetes produces a state of chronic inflammation. 

The level of circulating tumour necrosis factor (TNF) in 

diabetic patients was found to be higher than that in non-

diabetic patients, and the inflammatory level in different 

tissues was also higher and mainly manifested as in-

creased vascular permeability and inflammatory cell in-

filtration (Daniele et al., 2014). Moreover, it has been 

shown that chronic hyperglycemia might activate various 

mechanisms that result in oxidative stress, augmented in-

flammation and apoptosis (Polak et al., 2018). 

Conversely, periodontal disease could adversely impact 

glycemic control in diabetic patients. Periodontitis could 

cause increased systemic levels of TNF-α, interleukin 

(IL-6) and C-reactive protein (CRP), and the resultant en-

hanced systemic inflammation, which might contribute to 

insulin resistance. Moreover, periodontitis was reported 

to increase oxidative stress, which leads to cytokine im-

balance and immune dysfunction. As a result, HbA1c lev-

els were elevated in the blood and glucose transporter-4 

receptor transcription was reduced, resulting in impaired 

insulin secretion, which might lead to chronic hypergly-

cemia (Graziani et al., 2018). Additionally, periodontal 

therapy was found to significantly reduce glycated hae-

moglobin levels in diabetic patients by significantly re-

ducing systemic inflammation levels, which might re-

store insulin sensitivity, thereby improving glycemic 

control (Preshaw et al., 2020).  

Our finding of a higher prevalence of severe periodontitis 

among hypertensive patients agrees with previous studies 

that reported a greater prevalence of severe periodontitis 

in hypertensive patients, suggesting that the likelihood of 

developing hypertension is proportional to the severity of 

periodontitis. Similarly, various studies have documented 

that hypertensive patients exhibit a more severe perio-

dontal status (Muñoz Aguilera et al., 2020). Clinical and 

experimental evidence suggests that this bond might exist 

because hypertension causes microcirculatory ischemia, 

enhanced inflammation and/or an altered bacterial com-

position of the biofilm. On the other hand, periodontitis 

might lead to increased chronic systemic inflammation 

with increased inflammatory biomarkers and endothelial 

dysfunction, which might increase the risk of developing 

hypertension.  Likewise, periodontitis was associated 

with a higher likelihood of uncontrolled hypertension de-

spite administering antihypertensive medications (Del 

Pinto et al., 2010). Additionally, systemically healthy in-

dividuals with periodontitis reported higher blood pres-

sure readings and a 30%–70% greater chance of present-

ing with hypertension, especially with gingival bleeding 

(Muñoz Aguilera et al., 2021). Finally, periodontal ther-

apy presented a parallel improvement in blood pressure 

profile after treatment, proving that inflammation could 

be a plausible link between hypertension and periodonti-

tis. 

The present study has some limitations in that it is a sin-

gle-center, hospital-based study, and its results cannot be 

generalised since hospital patients yield greater estimates 

of the disease than field studies. Moreover, we did not 

describe other factors that might have influenced sys-

temic conditions and hence periodontal disease severity, 

such as glycemic control, the duration since diabetes had 

been diagnosed, abdominal obesity, stress and salt intake. 

Likewise, the patients did not necessarily have similar 

oral hygiene indexes. However, this is the first study ex-

ploring the correlation between periodontal disease se-

verity and systemic condition in Makkah. Multi-centre 

and population-based longitudinal studies are necessary 

to explain the relevant causal biological mechanisms.  

 

5. CONCLUSION AND RECOMMENDATION 

A large significant difference was found between the fre-

quency of chronic periodontitis and gingivitis in all pa-

tients suffering from diabetes mellitus and/or hyperten-

sion. Moreover, the severity of chronic periodontitis was 

found to have a significant positive correlation with dia-

betes mellitus and/or hypertension.  

 

AUTHOR CONTRIBUTION  

Prof. Ayman Ahmed contributed to this research through 

study design, data collection and manuscript writing. Dr. 

Ehab Azab contributed to data interpretation, manuscript 



Special Issue: Latest Methods in Increasing the Efficiency and Quality in Dentistry                      J. Umm Al-Qura Univ. Med. Sci., September 2023

  

24 
 

writing and editing. Dr. Wael Yaghmoor contributed to 

manuscript editing and writing. The final manuscript has 

been revised and approved by all authors.  

SOURCE OF FUNDING 

This research received no external funding. 

CONFLICT OF INTEREST  

The authors declare no conflict of interest. 

REFERENCES  
 

Al Mugeiren, O. M. (2018). Assessment of periodontal status 

among the outpatients attending private university 

dental clinics in Riyadh city, Saudi Arabia. J Int Oral 

Health, 10:192–7. 

https://doi.org/10.4103/jioh.jioh_152_18 

Al Qahtani, N. A., Joseph, B., Deepthi, A., & Vijayakumari, 

B. K. (2017). Prevalence of chronic periodontitis and 

its risk determinants among female patients in the 

Aseer Region of KSA. J Taibah Univ Med Sci, 

12(3), 241-248. 

https://doi.org/10.1016/j.jtumed.2016.11.012 

American Academy of Periodontology Task Force Report on 

the Update to the 1999 Classification of Periodontal 

Diseases and Conditions. (2015). J Periodontol, 

86(7), 835-838. 

https://doi.org/10.1902/jop.2015.157001 

Borgnakke, W. S., Ylostalo, P. V., Taylor, G. W., Genco, R.J. 

(2013). Effect of periodontal disease on diabetes: 

systematic review of epidemiologic observational 

evidence. J Clin Periodontol. 40 (Suppl 14): S135–

52. https://doi.org/10.1902/jop.2013.1340013  

Bourgeois, D., Bouchard, P., & Mattout, C. (2007). Epidemi-

ology of periodontal status in dentate adults in 

France, 2002-2003. J Periodontal Res, 42(3), 219-

227. https://doi.org/10.1111/j.1600-

0765.2006.00936.x 

Bhat, M., Do, L. G., & Roberts-Thomson, K. (2018). Risk in-

dicators for prevalence, extent and severity of perio-

dontitis among rural Indian population aged 35-54 

years. Int J Dent Hyg, 16(4), 492-502. 

https://doi.org/10.1111/idh.12351 

Cortelli, J. R., Cortelli, S. C., Pallos, D., & Jorge, A. O. (2002). 

[Prevalence of aggressive periodontitis in adoles-

cents and young adults from Vale do Paraíba. Pesqui 

Odontol Bras, 16(2), 163-168. 

https://doi.org/10.1590/s1517-74912002000200012 

Czesnikiewicz-Guzik, M., Osmenda, G., Siedlinski, M., 

Nosalski, R., Pelka, P., Nowakowski, D., . . . Guzik, 

T. J. (2019). Causal association between periodonti-

tis and hypertension: evidence from Mendelian ran-

domization and a randomized controlled trial of non-

surgical periodontal therapy. Eur Heart J, 40(42), 

3459-3470. 

https://doi.org/10.1093/eurheartj/ehz646 

Chee, B., Park, B., & Bartold, P. M. (2013). Periodontitis and 

type II diabetes: a two-way relationship. Int J Evid 

Based Healthc, 11(4), 317-329. 

https://doi.org/10.1111/1744-1609.12038 

Del Pinto, R., Pietropaoli, D., Munoz-Aguilera, E., D'Aiuto, 

F., Czesnikiewicz-Guzik, M., Monaco, A., . . . Ferri, 

C. (2020). Periodontitis and Hypertension: Is the As-

sociation Causal?. High Blood Press Cardiovasc 

Prev, 27(4), 281-289. 

https://doi.org/10.1007/s40292-020-00392-z 

Daniele, G., Guardado Mendoza, R., Winnier, D., Fiorentino, 

T. V., Pengou, Z., Cornell, J., . . . Folli, F. (2014). 

The inflammatory status score including IL-6, TNF-

α, osteopontin, fractalkine, MCP-1 and adiponectin 

underlies whole-body insulin resistance and hyper-

glycemia in type 2 diabetes mellitus. Acta Diabetol, 

51(1), 123-131. https://doi.org/10.1007/s00592-

013-0543-1 

Del Pinto, R., Landi, L., Grassi, G., Sforza, N. M., Cairo, F., 

Citterio, F., . . . Italian working group on Hyperten-

sion, P. r. H.-P. G. (2021). Hypertension and Perio-

dontitis: A Joint Report by the Italian Society of Hy-

pertension (SIIA) and the Italian Society of Perio-

dontology and Implantology (SIdP). High Blood 

Press Cardiovasc Prev, 28(5), 427-438. 

https://doi.org/10.1007/s40292-021-00466-6 

Eke, P. I., Thornton-Evans, G. O., Wei, L., Borgnakke, W. S., 

Dye, B. A., & Genco, R. J. (2018). Periodontitis in 

US Adults: National Health and Nutrition Examina-

tion Survey 2009-2014. J Am Dent Assoc, 149(7), 

576-588.e576. 

https://doi.org/10.1016/j.adaj.2018.04.023 

Fan, W., Liu, C., Zhang, Y., Yang, Z., Li, J., & Huang, S. 

(2021). Epidemiology and associated factors of gin-

givitis in adolescents in Guangdong Province, 

Southern China: a cross-sectional study. BMC Oral 

Health, 21(1), 311. https://doi.org/10.1186/s12903-

021-01666-1 

Graziani, F., Gennai, S., Solini, A., & Petrini, M. (2018). A 

systematic review and meta-analysis of epidemio-

logic observational evidence on the effect of perio-

dontitis on diabetes An update of the EFP-AAP re-

view. J Clin Periodontol, 45(2), 167-187. 

https://doi.org/10.1111/jcpe.12837 

Gopalankutty, N., Vadakkekuttical, R. J., Remadevi, S., & Pil-

lai, A. S. (2020). Prevalence of periodontitis and its 

correlates among tribal population of Attapady 

block, Palakkad District, Kerala. J Indian Soc Peri-

odontol, 24(3), 264-270. 

https://doi.org/10.4103/jisp.jisp_248_19 

Helmi, M. F., Huang, H., Goodson, J. M., Hasturk, H., 

Tavares, M., & Natto, Z. S. (2019). Prevalence of 

periodontitis and alveolar bone loss in a patient pop-

ulation at Harvard School of Dental Medicine. BMC 

Oral Health, 19(1), 254. 

https://doi.org/10.1186/s12903-019-0925-z 

Hamid, G., Shahzad, A., Mian, A. H. (2021). Frequency of 

Gingivitis among 12 to 70 Years Old Patients Visit-

ing Lady Reading Hospital, Peshawar, Pakistan: A 

Cross Sectional Study. J Biomed Res Environ Sci, 

1074-1077. 

Hossain, Z., Fageeh, H., Elagib, M. (2013). Prevalence of per-

iodontal diseases among patients attending the out-

patient department at the college of dentistry, King 

Khalid university, Abha, Saudi Arabia. City Dent. 

Coll J, 9-12. 

Humphrey, L. L., Fu, R., Buckley, D. I., Freeman, M., & 

Helfand, M. (2008). Periodontal disease and coro-

nary heart disease incidence: a systematic review 

https://doi.org/10.4103/jioh.jioh_152_18
https://doi.org/10.1016/j.jtumed.2016.11.012
https://doi.org/10.1902/jop.2015.157001
https://doi.org/10.1902/jop.2013.1340013
https://doi.org/10.1111/j.1600-0765.2006.00936.x
https://doi.org/10.1111/j.1600-0765.2006.00936.x
https://doi.org/10.1111/idh.12351
https://doi.org/10.1590/s1517-74912002000200012
https://doi.org/10.1093/eurheartj/ehz646
https://doi.org/10.1111/1744-1609.12038
https://doi.org/10.1007/s40292-020-00392-z
https://doi.org/10.1007/s00592-013-0543-1
https://doi.org/10.1007/s00592-013-0543-1
https://doi.org/10.1007/s40292-021-00466-6
https://doi.org/10.1016/j.adaj.2018.04.023
https://doi.org/10.1186/s12903-021-01666-1
https://doi.org/10.1186/s12903-021-01666-1
https://doi.org/10.1111/jcpe.12837
https://doi.org/10.4103/jisp.jisp_248_19
https://doi.org/10.1186/s12903-019-0925-z


Special Issue: Latest Methods in Increasing the Efficiency and Quality in Dentistry                      J. Umm Al-Qura Univ. Med. Sci., September 2023

  

25 
 

and meta-analysis. J Gen Intern Med, 23(12), 2079-

2086. https://doi.org/10.1007/s11606-008-0787-6 

Imran, A. G., Ataa., M. A. (2010). Prevalence of aggressive 

periodontitis among Yemeni students from schools 

in the city of Thamar. Rev Sul Bras Odontol, 325-31.   

Ide, R., Hoshuyama, T., Wilson, D., Takahashi, K., & Higashi, 

T. (2011). Periodontal disease and incident diabetes: 

a seven-year study. J Dent Res, 90(1), 41-46. 

https://doi.org/10.1177/0022034510381902 

Kassebaum, N. J., Smith, A. G. C., Bernabé, E., Fleming, T. 

D., Reynolds, A. E., Vos, T., . . . Collaborators, G. 

O. H. (2017). Global, Regional, and National Preva-

lence, Incidence, and Disability-Adjusted Life Years 

for Oral Conditions for 195 Countries, 1990-2015: 

A Systematic Analysis for the Global Burden of Dis-

eases, Injuries, and Risk Factors. J Dent Res, 96(4), 

380-387. 

https://doi.org/10.1177/0022034517693566 

Kronauer, E., Borsa, G., & Lang, N. P. (1986). Prevalence of 

incipient juvenile periodontitis at age 16 years in 

Switzerland. J Clin Periodontol, 13(2), 103-108. 

https://doi.org/10.1111/j.1600-051x.1986.tb01441.x 

Leong, X. F., Ng, C. Y., Badiah, B., & Das, S. (2014). Associ-

ation between hypertension and periodontitis: possi-

ble mechanisms. Scientific World Journal, 2014, 

768237. https://doi.org/10.1155/2014/768237 

Lang, N., Bartold, P.M., Cullian, M., Jeffcoat, M., Mombelli, 

A., Murakami, S., Page, R., Papapanou, P., Tonettti, 

M., Van Dyke, T. (1999). Consensus report: Aggres-

sive Periodontitis. Ann Periodontol, 4:53. 

Lindhe, J., Ranney, R., Lamster, I., Charles, A., Chung, C. P., 

Flemmig, T. (1999). Consensus report: chronic per-

iodontitis. Ann Periodontol, 4:38. 

https://doi.org/10.1902/annals.1999.4.1.38   

Linden, G. J., Herzberg, M. C., & workshop, W. g. o. j. E. A. 

(2013). Periodontitis and systemic diseases: a record 

of discussions of working group 4 of the Joint 

EFP/AAP Workshop on Periodontitis and Systemic 

Diseases. J Clin Periodontol, 40 Suppl 14, S20-23. 

https://doi.org/10.1111/jcpe.12091 

LOE, H., & SILNESS, J. (1963). PERIODONTAL DISEASE 

IN PREGNANCY. I. PREVALENCE AND SE-

VERITY. Acta Odontol Scand, 21, 533-551. 

https://doi.org/10.3109/00016356309011240 

Muñoz Aguilera, E., Suvan, J., Buti, J., Czesnikiewicz-Guzik, 

M., Barbosa Ribeiro, A., Orlandi, M., . . . D'Aiuto, 

F. (2020). Periodontitis is associated with hyperten-

sion: a systematic review and meta-analysis. 

Cardiovasc Res, 116(1), 28-39. 

https://doi.org/10.1093/cvr/cvz201 

Marcenes, W., Kassebaum, N. J., Bernabé, E., Flaxman, A., 

Naghavi, M., Lopez, A., & Murray, C. J. (2013). 

Global burden of oral conditions in 1990-2010: a 

systematic analysis. J Dent Res, 92(7), 592-597. 

https://doi.org/10.1177/0022034513490168 

Mittal, M., Teeluckdharry, H. (2010). Prevalence Of Periodon-

tal Diseases In Diabetic And Non-Diabetic Patients. 

A Clinical Study. The Internet Journal of Epidemi-

ology, 10 : 1-5. 

Muñoz Aguilera, E., Suvan, J., Orlandi, M., Miró Catalina, Q., 

Nart, J., & D'Aiuto, F. (2021). Association Between 

Periodontitis and Blood Pressure Highlighted in 

Systemically Healthy Individuals: Results From a 

Nested Case-Control Study. Hypertension, 77(5), 

1765-1774. https://doi.org/10.1161/HYPERTEN-

SIONAHA.120.16790 

Madianos, P. N., & Koromantzos, P. A. (2018). An update of 

the evidence on the potential impact of periodontal 

therapy on diabetes outcomes. J Clin Periodontol, 

45(2), 188-195. https://doi.org/10.1111/jcpe.12836 

Mayhew, D., Mendonca, V., & Murthy, B. V. S. (2019). A re-

view of ASA physical status - historical perspectives 

and modern developments. Anaesthesia, 74(3), 373-

379. https://doi.org/10.1111/anae.14569 

Mealey, B. L., & Rose, L. F. (2008). Diabetes mellitus and in-

flammatory periodontal diseases. Curr Opin 

Endocrinol Diabetes Obes, 15(2), 135-141. 

https://doi.org/10.1097/MED.0b013e3282f824b7 

Novak, M. J. (2003). Classification of diseases and conditions 

affecting the periodontium. In: Newman MG, Takei 

HH, Carranza FA, editors. Clinical Periodontol-

ogy. 9th ed. Philadelphia: Saunders Publishers an 

Imprint of Elsevier Science, pp. 64–73. 

Preshaw, P. M., Taylor, J. J., Jaedicke, K. M., De Jager, M., 

Bikker, J. W., Selten, W., . . . Wassall, R. R. (2020). 

Treatment of periodontitis reduces systemic inflam-

mation in type 2 diabetes. J Clin Periodontol, 47(6), 

737-746. https://doi.org/10.1111/jcpe.13274 

Panos, N. (2018). Papapanou . Proceedings of the World 

Workshop on the Classification of Periodontal and 

Peri-Implant Diseases and Conditions. Journal of 

periodontology, 89:6 

Prathypaty, S. K., Akula, M., Darapla, A., Dhulipala, M., & 

Vedula, C. (2019). Prevalence of different forms of 

periodontitis in patients visiting Government Dental 

College and Hospital, Hyderabad, since last decade: 

A retrospective study. J Indian Soc Periodontol, 

23(4), 367-370. 

https://doi.org/10.4103/jisp.jisp_698_18 

Polak, D., & Shapira, L. (2018). An update on the evidence for 

pathogenic mechanisms that may link periodontitis 

and diabetes. J Clin Periodontol, 45(2), 150-166. 

https://doi.org/10.1111/jcpe.12803 

Rajhans, N. S., Kohad, R. M., Chaudhari, V. G., & Mhaske, N. 

H. (2011). A clinical study of the relationship be-

tween diabetes mellitus and periodontal disease. J 

Indian Soc Periodontol, 15(4), 388-392. 

https://doi.org/10.4103/0972-124X.92576 

Rajkarnikar, J., Acharya, J. (2014). Prevalence and severity of 

periodontal diseases among Nepalese adults - a hos-

pital based study. Journal of College of Medical Sci-

ences, 11-16.   

SILNESS, J., & LOE, H. (1964). PERIODONTAL DISEASE 

IN PREGNANCY. II. CORRELATION BE-

TWEEN ORAL HYGIENE AND PERIODONTAL 

CONDTION. Acta Odontol Scand, 22, 121-135. 

https://doi.org/10.3109/00016356408993968 

Sharma, K., Rai, R. (2014). Prevalence of aggressive periodon-

titis in Moradabad population with their systemic 

manifestations: A cross sectional survey. Sch J Appl 

Med Sci, 384-94. 

Susin, C., Haas, A. N., & Albandar, J. M. (2014). Epidemiol-

ogy and demographics of aggressive periodontitis. 

Periodontol 2000, 65(1), 27-45. 

https://doi.org/10.1111/prd.12019 

Stoltenberg, J. L., Osborn, J. B., Pihlstrom, B. L., Hardie, N. 

A., Aeppli, D. M., Huso, B. A., . . . Fischer, G. E. 

https://doi.org/10.1007/s11606-008-0787-6
https://doi.org/10.1177/0022034510381902
https://doi.org/10.1177/0022034517693566
https://doi.org/10.1111/j.1600-051x.1986.tb01441.x
https://doi.org/10.1155/2014/768237
https://doi.org/10.1902/annals.1999.4.1.38
https://doi.org/10.1111/jcpe.12091
https://doi.org/10.3109/00016356309011240
https://doi.org/10.1093/cvr/cvz201
https://doi.org/10.1177/0022034513490168
https://doi.org/10.1161/HYPERTENSIONAHA.120.16790
https://doi.org/10.1161/HYPERTENSIONAHA.120.16790
https://doi.org/10.1111/jcpe.12836
https://doi.org/10.1111/anae.14569
https://doi.org/10.1097/MED.0b013e3282f824b7
https://doi.org/10.1111/jcpe.13274
https://doi.org/10.4103/jisp.jisp_698_18
https://doi.org/10.1111/jcpe.12803
https://doi.org/10.4103/0972-124X.92576
https://doi.org/10.3109/00016356408993968
https://doi.org/10.1111/prd.12019


Special Issue: Latest Methods in Increasing the Efficiency and Quality in Dentistry                      J. Umm Al-Qura Univ. Med. Sci., September 2023

  

26 
 

(1993). Prevalence of periodontal disease in a health 

maintenance organization and comparisons to the 

national survey of oral health. J Periodontol, 64(9), 

853-858. https://doi.org/10.1902/jop.1993.64.9.853 

Southerland, J. H., Taylor, G. W., Offenbacher, S. (2005). Di-

abetes and periodontal infection: making the con-

nection. Clin Diabetes, 23:171 

Savage, A., Eaton, K. A., Moles, D. R., & Needleman, I. 

(2009). A systematic review of definitions of perio-

dontitis and methods that have been used to identify 

this disease. J Clin Periodontol, 36(6), 458-467. 

https://doi.org/10.1111/j.1600-051X.2009.01408.x 

Taylor, G. W., Burt, B. A., Becker, M. P., Genco, R. J., Shloss-

man, M., Knowler, W. C., & Pettitt, D. J. (1996). Se-

vere Periodontitis and Risk for Poor Glycemic Con-

trol in Patients with Non-Insulin-Dependent Diabe- 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

tes Mellitus. J Periodontol, 67 Suppl 10S, 1085-

1093. https://doi.org/10.1902/jop.1996.67.10s.1085 

Van der Velden, U., Abbas, F., Van Steenbergen, T. J., De Zo-

ete, O. J., Hesse, M., De Ruyter, C., . . . De Graaff, 

J. (1989). Prevalence of periodontal breakdown in 

adolescents and presence of Actinobacillus actino-

mycetemcomitans in subjects with attachment loss. 

J Periodontol, 60(11), 604-610. 

https://doi.org/10.1902/jop.1989.60.11.604 

Wu, C. Z., Yuan, Y. H., Liu, H. H., Li, S. S., Zhang, B. W., 

Chen, W., . . . Li, L. J. (2020). Epidemiologic rela-

tionship between periodontitis and type 2 diabetes 

mellitus. BMC Oral Health, 20(1), 204. 

https://doi.org/10.1186/s12903-020-01180-w 

 

  

https://doi.org/10.1902/jop.1993.64.9.853
https://doi.org/10.1111/j.1600-051X.2009.01408.x
https://doi.org/10.1902/jop.1996.67.10s.1085
https://doi.org/10.1902/jop.1989.60.11.604

