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Abstract
Background: Diabetes mellitus and smoking are considered as two major risk factors that 
influence the severity and progression of periodontal disease. Severity and prevalence of 
periodontitis varies in different countries of the world and there are indications that may 
be extensive in developing more than high developed countries.
Objective: The present study was designed to evaluate the periodontal conditions and 
severity of chronic periodontitis patients in relation to smoking and diabetes at Holy Mak-
kah city.
Materials and Methods: Two hundred and fifty-four patient adult male chronic periodon-
titis patients were participated in this study, their age ranging from 24 to 60 years old with 
mean age of 37.50 ± 0.13 years. The patients were selected from enrolled individuals at 
screening unit in three dental centers at Makkah city. The selection of  chronic periodon-
titis patients were based on two major risk factors in presence or absence of smoking and 
diabetes mellitus and they categorized into the following four groups G1: Non diabetic 
nonsmokers, G2: Diabetic nonsmokers, G3: Non diabetic smokers, G4: Diabetic smok-
ers. The periodontal status was evaluated by four clinical parameters: Plaque Index (PI), 
Bleeding Index (BI), Probing Pocket Depth (PD) and Clinical Attachment Loss (CAL). 
Results: The results were revealed the comparisons between the mean values of clinical 
parameters; PI was highly significant in G2 compared to G1 and G3. BI was significant in 
G2 versus to G1, and highly significant in G4 contrast to G1and G3. PD was significantly 
increased in G2 than G1, and highly significant in G4 related to G1, G2 and G3. CAL was 
significant in G4 compared to G3, highly significantly increased in G4 than G1 and G2, 
whereas, high significant in G4 contrast to G3. Severity forms of periodontitis in each 
group categorized into; mild, moderate and severe; G1 (60.72 %, 31.01%, 8.27 %), G2 
(33.21%, 50.67 %, 16.12 %), G3 (37.02 %, 49.32 %, 13.66 %) and G4 (9.23 %, 50.42 %, 
40.35 %). Severity of periodontitis in whole population; mild (35.04 %), moderate (45.36 
%) and severe (19.60%).
Conclusion: The clinical periodontal parameters represent poor periodontal conditions 
within the population, and presence of smoking and diabetes mellitus exaggerate the se-
verity of periodontitis. Furthermore, widespread survey study is needed to clarify the per-
centage of prevalence, incidence and severity of periodontitis.
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Introduction

 Periodontal disease is usually a consequence of different inflammatory conditions affecting the periodontium. The common 
types of these diseases are gingivitis and periodontitis[1].
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 Periodontitis was  resulted mainly to untreated gingi-
vitis, Chronic periodontitis may occur as a localized disease in 
which less than 30% of examined periodontal sites demonstrate 
clinical attachment and bone loss. Moreover, it may occur as a 
more generalized disease with more than 30% of sites was af-
fected. The severity of chronic periodontitis can be classified as 
a mild: 1 - 2 mm, moderate: 3 - 4 mm and severe ≥ 5 mm based 
on the measure of clinical attachment loss[2]. 
 However, the mild-to-moderate periodontitis is the 
most common, with prevalence ranging from 13% to 57%, de-
pending on the sample characteristics and the case description. 
Additionally, the extent and severity of periodontitis increased 
with age[3]. The prevalence of periodontitis has been reported by 
the World Health Organization (WHO), which showed a preva-
lence of severe periodontitis in about 8 - 10% population[4,5]. 
 The first published research work on the prevalence of 
periodontitis from an Arab country was an Egyptian study. It 
reported that prevalence was classified as mild, medium and se-
vere periodontitis to be 27.6%, 25.2% and 45%, respectively[6]. 
 An Australian study on periodontal disease in Austra-
lian adult individuals, the results revealed that the prevalence of 
periodontitis was 22.5% and strongly correlated to age, with the 
youngest age subjects having markedly lower prevalence (7.4%) 
than the older age patients[7]. 
 Study on prevalence and severity of periodontal dis-
eases among Nepalese adults[8]. This study reported that 52.5% 
gingivitis and 47.5% periodontitis. In addition, 28.3% localized 
and 18% generalized form of periodontitis. There was no statis-
tically significant difference in the gender when the prevalence 
of periodontal disease was compared. Moreover, 51.4% of male 
and 44.4% of female was seen to be affected with periodontitis. 
According to our knowledge, there are a few studies on severity 
of periodontal diseases in Saudi Arabia.
 The prevalence of periodontal disease was reported 
among 2739 patients at dental clinics of King Khalid University, 
Abha, Saudi Arabia[9]. They reported that gingivitis were found 
in 1722 (63.2%), mild gingivitis was 49.8%, moderate gingivi-
tis 45.8%, severe gingivitis 1.97%, acute gingivitis 0.52% and 
puberty gingivitis 1.80%. Total number of patients affected with 
various forms of periodontitis was 1009 (36.8%), in which mild 
periodontitis was 57.4%, moderate periodontitis 36.6%, severe 
periodontitis 4.95% and aggressive periodontitis 0.89%. The 
prevalence and severity of gingivitis was found increased with 
age to a peak in the 21 - 30 years age group, whereas, periodon-
titis highly significant in subjects above the age of 40 years. 
 Abdel fattah AH et al., 2015; performed a study on the 
severity and bidirectional link between periodontal disease and 
type 2 diabetes mellitus in Saudi patients. The results of their 
research work revealed that a significant increase in PI and CAL 
were observed in patients and this increase progressed towards 
the vari¬ous levels of periodontitis. In addition, the difference 
in PI scores between gingivitis, mild and severe periodontitis is 
not significant as compared to the difference in the PI scores of 
moderate chronic periodontitis[10].
 A study on periodontal conditions in smokers versus 
non-smokers was done by[11]. They concluded that, the clinical 
periodontal parameters may be different in smokers versus to 
non-smokers and that masking of some periodontal signs can be 
an outcome of nicotine vasoconstrictor effect.
 Recently, research work on prevalence and severity 

of plaque-induced gingivitis in Saudi adult population[12]. The 
study reported the prevalence of gingivitis was 100% among 
adult subject aged between 18 - 40 years old. Moreover, the 
mean gingival index was 1.68 ± 0.31, which indicated a mod-
erate gingivitis. More severe signs of gingival inflammation in 
males compared with females. Interestingly, the age was not 
related either to the gingival inflammation or to the amount of 
plaque accumulation[12]. Nevertheless, males were more affect-
ed than females. In conclusion plaque accumulation is strongly 
associated with high prevalence of moderate to severe gingivitis 
among Saudi subjects[2].
 The present study was focused on the periodontal status 
on the population of Makkah city by assessment of periodon-
tal parameters: PI, BI, PD and CAL. Moreover, the severity of 
periodontitis was assessed between the systemically healthy 
chronic periodontists patients in relation to presence of diabetes 
and smoking which considered as two major risk factors of peri-
odontitis. 

Materials and Methods

Patients
 Two hundred and fifty-four adult male chronic peri-
odontitis were selected for the current study ranged between 24 
- 60 years old with mean age of 37.50 ± 0.13 years. The pa-
tients examined from enrolled individuals at screening unit in 
three dental centers: Umm Alqura Dental Teaching Hospital, 
King Abdulaziz Hospital, and Al-Noor Specialty Hospital. The 
selection of patients was based on exclusion and inclusion cri-
teria, in addition to panoramic radiographic examinations that 
demonstrate various degrees of alveolar bone resorption; mild, 
moderate, and severe (Figure 1, 2).

Figure 1: Illustrates a chronic periodontitis patient.

Figure 2: Showing panoramic view that represents a generalized 
mild to moderate alveolar bone loss.

 The consent form was obtained from all individuals 
and the periodontal examination procedures were explained be-
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fore starting of the study. 
Inclusion criteria: 1- Adult periodontitis patients, 2- Diabetic 
patients for not less than 5 years, 3- Smoker’s patients smoke at 
least 20 cigarettes /day. 
Exclusion criteria: 1- Pediatric patients, 2- Immunocompro-
mised patients, 3- Severe medically compromised patients, and 
4- Pregnant women.
Grouping:
The selected chronic periodontitis patients were based on two 
major risk factors in presence or absence of smoking and diabe-
tes mellitus. 
The patients were categorized into the following groups:
1- Nondiabetic nonsmokers (N = 120)
2- Diabetic nonsmokers (N = 32)
3- Nondiabeticsmokers (N = 60)
4- Diabeticsmokers (N = 42)

Periodontal Examination: The periodontal status of the pa-
tients evaluated by using of the following clinical parameters: 
plaque index (PI)[13], bleeding index (BI)[14], Probing pocket 
depth (PD) and Clinical attachments loss (CAL)[15].

Statistical analysis
 The clinical periodontal data were collected from all 
individuals and analyzed by a statistical software program SPSS 
version 22 (Statistical Package for Social Sciences), to record 
the following statistical data: 
 A- Descriptive data include; mean ± standard devia-
tion, medium, minimum and maximum.  B- Un-Paired T-test: 
to compare the mean values of collective data.C- The values of 
significance at P ≤ 0.05.D- The statistical data were tabulated 
and graphed by using Microsoft-word 2010. 

Results

 The study included 254 adult male chronic periodonti-
tis patients were categorized into the following four groups: G1 
(Nondiabetic nonsmokers), G2 (Diabetic nonsmokers), G3 (No 
diabetic smokers) and G4 (Diabetic smokers). 

 All patients were carried out to evaluation of periodon-
tal clinical parameters: PI, BI, PD and CAL to assess the peri-
odontal condition and severity of periodontitis in all examined 
groups. 

Periodontal conditions

Plaque index (PI): The percent % of mean values of PI for all 
groups; (G1= 41.40 ± 25.39, G2 = 63.66 ± 7.44, G3 = 42.89 ± 
21.38, G4 = 39.00 ± 21.23). The statistical analysis revealed that 
the comparison between the percent of mean values were highly 
significant (P ≤ 0.01) in G2 versus G1 and G3(Table 1, Figure 3).

Bleeding Index (BI): The percent % of mean values of BI for all 
groups; (G1= 30.82 ± 18.94, G2 = 54.33 ± 20.12, G3 = 29.39 ± 
21.02, G4 = 57.00 ± 20.25). The statistical comparison between 
the mean values of BI of G2 compared to G1 was significant (P 
≤ 0.05). In addition, the statistical differences between G4 in 
contrast to G1 and G3 were extremely significant (P ≤ 0.001). 
(Table 1, Figure 3)

Figure 3: Illustrate the plaque and bleeding index in all studied groups

G1 (Nondiabetic nonsmokers), G2 (Diabetic nonsmokers), G3 (Non-
diabetic smokers) and G4 (Diabetic smokers), PI (Plaque index), BI 
(Bleeding index).
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Table 1:  Demonstrate the statistical comparisons in plaque and bleeding index in studied groups.
Comparison  T. Value P.V

Plaque Index

G1 (41.40 ± 25.39) G2 (63.66 ± 07.44) -6.07 0.002 **
G1 (41.40 ± 25.39) G3 (42.89 ± 21.38) -1.67 0.104
G1 (41.40 ± 25.39) G4 (39.00 ± 21.23) 1.404 0.174
G2 (63.66 ± 07.44) G3 (42.89 ± 21.38) 5.56 0.000 **
G2 (63.66 ± 07.44) G4 (39.00 ± 21.23) 2.27 0.072
G3 (42.89 ± 21.38) G4 (39.00 ± 21.23) 0.07 0.942

Bleeding Index (BI)

G1 (30.82 ± 18.94) G2 (54.33 ± 20.12) -3.92 0.011 *
G1 (30.82 ± 18.94) G3 (29.39 ± 21.02)  0.77 0.443
G1 (30.82 ± 18.94) G4 (57.00 ± 20.25) - 9.02 0.000 **
G2 (54.33 ± 20.12) G3 (29.39 ± 21.02) 1.28 0.213
G2 (54.33 ± 20.12) G4 (57.00 ± 20.25) -0.33 0.755
G3 (29.39 ± 21.02) G4 (57.00 ± 20.25) -8.84 0.000 **

G1 (Nondiabetic nonsmokers), G2 (Diabetic nonsmokers), G3 (Nondiabetic smokers) and G4 (Diabetic smokers) * Significant ** Highly signif-
icant.



Probing Pocket Depth (PD): The mean values of pocket depth 
in millimeters (mm) for all groups; (G1=2.08 ± 0.57, G2 = 2.98 
± 0.54, G3 = 2.55 ± 0.48, G4 = 3.69 ± 0.83). The statistical com-
parison of the mean values were significant (P ≤ 0.05) when G2 
compared to G1 and highly significant difference of G4 versus 
to G1, G2 and G3 (P ≤ 0.01). (Table 2, Figure 4)

Clinical Attachment Loss (CAL): The mean values of CAL in 
millimeters (mm) for all groups; (G1 = 2.44 ± 1.79, G2 = 2.83 ± 
0.48, G3 = 2.65 ± 0.47, G4 =4.56 ± 0.93). The statistical differ-
ences of the mean values of CAL were significant between G4 
and G3(P ≤ 0.05), highly significant differences of G4 versus 
G1 and G2,also G3 contrast to G2(P ≤ 0.01). (Table 2, Figure 4)

Figure 4: Illustrate the pocket PD and CAL in all studied groups
G1 (Nondiabetic nonsmokers), G2 (Diabetic nonsmokers), G3 (Nondi-
abetic smokers) and G4 (Diabetic smokers), PD (Pocket depth), CAL 
(Clinical attachment level)

Table 2: Showed the statistical comparisons of PD depth and CAL in all examined groups.
Comparison  T. Value P.V

Pocket Depth (PD)

G1 (2.08 ± 0.57) G2 (2.98 ± 0.54) -2.71 0.042 *
G1 (2.08 ± 0.57) G3 (2.55 ± 0.48) -1.06 0.296
G1 (2.08 ± 0.57) G4 (3.69 ± 0.83) -8.49 0.000 **
G2 (2.98 ± 0.54) G3 (2.55 ± 0.48) 1.44 0.208
G2 (2.98 ± 0.54) G4 (3.69 ± 0.83) -8.33 0.000 **
G3 (2.55 ± 0.48) G4 (3.69 ± 0.83) -6.11 0.002 **

Clinical Attachment Loss 
(CAL)

G1 (2.44 ± 1.79) G2 (2.83 ± 0.48) -1.19 0.285
G1 (2.44 ± 1.79) G3 (2.65 ± 0.47) -0.80 0.371
G1 (2.44 ± 1.79) G4 (4.56 ± 0.93) -5.22 0.000 **
G2 (2.83 ± 0.48) G3 (2.65 ± 0.47) 4.56 0.000 **
G2 (2.83 ± 0.48) G4 (4.56 ± 0.93) -4.38 0.007 **
G3 (2.65 ± 0.47) G4 (4.56 ± 0.93) -6.68 0.001 *

G1 (Nondiabetic nonsmokers), G2 (Diabetic nonsmokers), G3 (Nondiabetic smokers) and G4 (Diabetic smokers) * Significant ** Highly signif-
icant.
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Severity of the chronic periodontitis: The severity of chron-
ic periodontitis is based on evaluation of CAL. Its percent in 
each group was demonstrated as following: G1 [mild = 60.72%, 
moderate = 31.01 % and severe = 8.27%], G2 [mild = 33.21 %, 
moderate = 50.67 % and severe = 16.12 %], G3 [mild = 37.02 %, 
moderate = 49.32% and severe 13.66%] and G4 [mild = 9.23%, 
moderate = 50.42% and severe = 40.35%]. (Table 3, Figure 5). 
On the other hand, the statistical data revealed the severity of 
chronic periodontitis in all individuals included in the study; 
mild = 35.04 %, moderate = 45.36 % and severe = 19.60%. (Ta-
ble 3, Figure 6)

Table 3: Show the ratio of the severity of chronic periodontitis of gen-
eral population and in all groups.
Groups Mild Moderate Severe
G1 60.72 % 31.01 % 8.27 %
G2 33.21 % 50.67 % 16.12 %
G3 37.02 % 49.32 % 13.66 %
G4 9.23 % 50.42 % 40.35 %
Total Ratio of all patients 35.04 % 45.36 % 19.60%

G1 (Nondiabetic nonsmokers), G2 (Diabetic nonsmokers), 
G3 (Nondiabetic smokers) and G4 (Diabetic smokers) 

Figure 5: illustrate the severity of periodontitis in all groups.
G1 (Nondiabetic nonsmokers), G2 (Diabetic nonsmokers), G3 (Nondi-
abetic smokers) and G4 (Diabetic smokers) 
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Figure 6: Showed the severity percentage of periodontitis in whole pa-
tients.

Discussion

 The present study was conducted to evaluate the se-
verity of periodontal condition in chronic periodontitis patients 
based on presence or absence of two major risk factors: smoking 
and diabetes mellitus on Saudi chronic periodontitis patients en-
rolled in multi dental centers in Holy Makkah city.
 Diabetes mellitus (DM) is considered one of the great-
est effecting health problems in the recent decades and one of the 
most distributed diseases in the population[16]. It represents a ma-
jor risk factor for periodontal diseases that may lead to progres-
sion of alveolar bone resorption and gingival inflammation[17]. 
The effect of DM in periodontium by formation of advanced 
glycosylation end products are a critical bonds in many com-
plication of diabetes and their harmful effect which appears in 
the periodontal tissues[18]. The epidemiological studies between 
DM and periodontal diseases are interesting and have broadly 
reviewed[19].
 Smoking represents major environmental local risk 
factors on periodontal tissues. Recent studies have confirmed a 
greater prevalence of attachment loss, recession, severe destruc-
tive periodontal disease, and less favorable response to nonsur-
gical or surgical periodontal treatment in smokers, as compared 
to nonsmokers[20-22]. Additionally, it seems difficult to distinguish 
the effect caused by tobacco from that provoked by bacterial 
infection[23].
 Clinical and epidemiological studies also reported that 
most refractory periodontal condition cases occur in smokers 
and that there is a dose- dependent relation, in which, the greater 
the quantity of cigarettes smoked a day and the duration of the 
smoking habit, the greater the periodontal bone loss[2].
 In the current study the results of plaque index were 
highly significant in non-smokers diabetic chronic periodontitis 
patients in comparison to non-diabetics nonsmokers. This re-
sult revealed that the effect of diabetes on bacterial changes of 
plaque bacteria that may increase plaque accumulation in diabet-
ics more than non-diabetics. This result was in agreement with 
studies[14,24]. 
 The results of current study showed that significant dif-
ference of plaque index in non-smokers diabetic chronic peri-
odontitis patients versus non-diabetic chronic periodontitis pa-
tient. This result supported by studies[8,10,24]. Moreover, there is 
an extremely significant difference in smokers diabetics against 
smokers non diabetics. This finding is parallel with results of 

other studies[11,16]. For explanation, the presence of diabetes and 
smoking represent a highly risk factors in progression of gingi-
val inflammation and bleeding rather than smoking only.   
 Bleeding index is considered as a major indicator for 
the gingival inflammation. Furthermore, the bleeding index is 
decreased in smoker’s non-diabetics but there is no significant 
difference in relation to other groups except diabetics smok-
ers. This finding is agreement with numerous studies[11,25-28]. On 
the other hand, BI is significant in diabetics than systemically 
healthy periodontitis patients; also, BI was highly significant 
increased in diabetic’s smokers versus other individuals. These 
results in consent with several investigations[19,24,29,30].
 Probing pocket depth is considered a indicator for pro-
gression of periodontal inflammation rather than the severity of 
periodontitis[12,22-25]. Our results showed that significant differ-
ence of mean values of pocket depth in non-smokers diabetics in 
comparison to nonsmoker’s non-diabetics, and a highly signifi-
cant increased in diabetic’s smokers. This result indicated that 
the combined effect of smoking and diabetes was worsening the 
inflamed periodontal status. This finding is matching with some 
studies[23,26,30]. 
 Clinical attachment loss (CAL) revealed the severity of 
periodontitis rather than pocket depth[22,23,25,30]. The present study 
showed highly significant differences of CAL in diabetic smok-
ers compared with either all groups. This result is supported with 
several studies[22,29,30,32]. 
 The severity degree of chronic periodontitis varies 
among examined groups. In non-smokers non-diabetics, the 
majority of individuals represent mild periodontitis (60.72%), 
while the ratio of severe periodontitis is (8.27%). In addition, the 
moderate periodontitis ratio is higher in smokers than non-smok-
ers. This represent that the shifting of periodontal status to the 
severity in smokers is more prominent than non-smokers. This 
finding is supported by some authors[12,31].
 In diabetic smokers, the degree of severity is high-
er than other groups. The percentage of sever periodontitis is 
(40.35 %), While the mild percent was (9.23%). This result was 
in accordance of other studies[2,33] and gives an indication to the 
risking of smoking and diabetes on periodontal status, so that the 
dental awareness is very important among populations, especial-
ly to the systemically diseased patients, and supported by some 
studies.
 Regarding to the degree of severity for all groups, the 
obtained statistical data represent a high ratio of moderate peri-
odontitis (45.36 %), whereas the ratio of severe periodontitis was 
(19.60 %). This finding shows that the severity of periodontitis is 
increased among population as in contrary with Torrungruang et 
al., (2005)[33] they concluded that severe periodontitis ratio is up 
to 15% of the individuals. 
 Soory M (2007) who conducted a study on periodontal 
disease and systemic disease prevalent in Caribbean catchment 
area of patients[34], and reported that 22 % presented with mod-
erate periodontal disease and 68 % of patients examined with 
severe periodontal disease. This finding is differing than our re-
sults that represent the percentage of severe periodontitis of our 
study in whole individuals (19.60 %) and the moderate percent 
was (45.36 %). 
 The results of the present study show that the severity 
of periodontitis is increased with diabetic smokers which were 
supported by Thomson et al., in 2014[35] concluded that a high 
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proportion of severe periodontitis (11.9 %) is related to diabetic 
smokers. However, the ratio of severe periodontitis in this study 
was higher than that conducted by Thomson et al., in 2014.This 
contrary may be referred to; the present study is basing on selec-
tion of patients according to presence of smoking and diabetes.
 According to our knowledge, this study may be con-
sidered the first research work on evaluation of the periodontal 
conditions and severity of chronic periodontitis in Holy Makkah 
city.  The current study represents a high proportion of clinical 
periodontal parameters in parallelism with an available research 
studies in Saudi Arabia. In fact, there is a limitation faced us in 
performance of this study include: small patient samples, three 
dental centers only involved in this study. So that, we suggest 
broad survey study include all dental centers in the Holy Mak-
kah city and other region in Saudi Arabia to establish an accurate 
status of prevalence and severity of periodontitis in the whole 
Kingdom. 

Conclusion

 This current study concludes the following: 1- The 
clinical periodontal parameters represent poor conditions of 
periodontal health within the population. 2- The presence of 
smoking and diabetes mellitus exaggerate the severity of peri-
odontitis. 3- Further broad survey study is needed to clarify the 
percentage of prevalence, incidence and severity of periodontitis 
in the community of Saudi Arabia.

Recommendations

 Our study recommended that: 1- The awareness of oral 
hygiene measures and preventive modalities must be increased 
within Saudi Arabia populations. 2- Increasing the knowledge of 
dental practitioners and oral public health clinicians on impor-
tance the prevention of the local and controlling the systematic 
risk factors to avoid dental and periodontal complications, more-
over encourage the patients how to reach to the best levels for 
oral health measures. 3- Raising the level and quality of dental 
and periodontal healthcare.
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