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Abstract 
Background: There are associations between the severity of periodontal dis-
eases and some predisposing factors, such as age, race, and income rate. 
Therefore, the present study was designed to evaluate the extra-oral digital 
panoramic radiographic interpretation and clinical findings of stage IV peri-
odontitis among some samples concerning Saudi/non-Saudi nationality. Ma-
terial and Methods: The study comprised a random sample of 298 residents 
in Saudi Arabia referred to the internship program clinics at the College of 
Dentistry, King Khalid University. They were according to the age of partici-
pants as follows: youth (15 - 24 years), adults (25 - 64 years), and seniors (65 
years and over) within two groups according to nationality (Saudi and 
non-Saudi). Clinical periodontal examination and radiographic extra oral 
digital panoramic radiographs were done, and then the periodontal parame-
ters, the percentage of bone loss, and the pattern of bone loss were recorded. 
The data was collected, and the statistical analysis was performed with ANOVA 
test, Tukey’s test, Chi-square test, and T-test and considered a P-value at (p < 
0.05) to be statistically significant differences and (p < 0.001) a high signifi-
cant difference. Results: The samples included 62 (20%) youth participants 
with mean of age (21.806 ± 3.390), 182 (57%) adults’ participants with mean 
age (42.802 ± 9.094), and 54 (23%) seniors participants with a mean age 
(69.074 ± 6.810). There were highly statistically significant differences in the 
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comparison between the participants’ ages (P < 0.001). But, there were no sta-
tistically significant differences in the comparison between the nationality of 
participants (p = 0.089). Adults participants had the highest score of PCR, 
CAL, PPD, BL, PBL, moreover, the highest scores of the clinical findings of 
stage IV of periodontitis when compared to youth and seniors, except % BL 
and GBI where seniors participants had the highest scores (p < 0.001). On the 
other hand, there were highly statistically significant differences in periodonti-
tis grade modifiers (HbAic% and Number of cigarettes/day) in the compari-
son between the participants’ ages where HbAic% ≥ 7 and Smoker ≥ 10 ciga-
rettes/days among the seniors participants were more than youth and adults 
(p < 0.001). The results demonstrate that non-Saudi participants had the 
highest periodontal parameters scores moreover the highest all scores of the 
clinical findings of stage IV of periodontitis except the bite collapse score, 
tooth mobility, vertical bone loss, furcation involvement, and less than 20 
remaining teeth where they were more among Saudi than non-Saudi. There 
were no statistically significant differences in all clinical and radiographic 
findings in the comparison between Saudi and non-Saudi participants except 
clinical attachment loss and periodontal pocket depth (PPD) (p > 0.05). Con-
clusion: At the end of this study, we concluded that there are alterations in 
clinical and radiographic and clinical findings of stage IV periodontitis with 
the alteration of participants’ ages and nationality. 
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1. Introduction 

Periodontal disease is a widespread inflammatory disease in the supporting pe-
riodontal structures due to microbial dental plaque and not associated with a 
specific area or nationality and affecting almost the entire adult population in 
the world. It occurs as localized or generalized, mild, moderate or severe, gingi-
vitis or periodontitis in particular groups [1]. It is developing due to the conti-
nuous accumulation of bacterial plaque on the tooth surfaces leading to irre-
versible destruction of periodontal soft tissues and alveolar bone [2]. Moreover, 
many studies revealed that periodontal diseases occur in all age groups, and their 
severity increases among older adults [3] [4] [5]. 

On the other hand, some racial groups of Latin and African origin are sus-
ceptible to affect severe periodontal diseases more than the other racial groups 
[6] [7]. This increased risk may be due to genetic factors [8]. In Saudi Arabia, 
there are 30.1% - 50.8% of the population affected with periodontal diseases aged 
between 25 and 55 years [9]. 

Clinical diagnosis of periodontal diseases severity may be difficult, so clini-
cians should screen patients by evaluating the associated risk factors and early 
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detection of periodontal diseases where the destructive periodontal disease oc-
curs as a consequence of the reaction between host and microbial factors as well 
as genetic and environmental factors [10]. 

The orthopantomogram (A panoramic radiograph) is the fast and authorita-
tive method that is applied for the conception and evaluation of the periodontal 
bone level [11]. The ratio of the periodontal bone high to the length of the root 
was measured to avoid elongation or shortening of the panoramic x-ray com-
pared with millimeters measurement in order to calculate the mean of peri-
odontal bone loss [12]. 

The severe periodontal bone loss during periodontal disease may be due to ir-
regular inflammation reaction in periodontal tissues with a microbial dental 
plaque with or without defect in the immune system and other predisposing 
factors such as the patient’s age, economic status, and patient race [13]. 

A difference of socioeconomic factors may increase the severity of periodonti-
tis, so the assessment of socioeconomic risk factors of dental patients, particu-
larly with periodontal diseases, is significant in the clinical aspect that influences 
the patient’s dental and periodontal treatment plan as well as the strategy of 
public health, worker training of dental care guidelines. Therefore, the objective 
of this study was to evaluate the extra-oral digital panoramic radiographic inter-
pretation and clinical findings of stage IV periodontitis among some samples 
concerning Saudi/non-Saudi nationality. 

2. Materials and Methods 

This study was conducted at the outpatients’ clinics of the internship program, 
college of dentistry, King Khalid University, Abha, Saudi Arabia. The ethical 
criteria in the 1964 announcement of Helsinki were applied during this study 
and the ethical clearance certificate of this study was obtained by an institutional 
review board (IRB), the College of Dentistry, King Khalid University (IRB/ 
KKUCOD/ETH/2020-21/040). Informed consent was gained from ready partic-
ipants before starting the study. 

Three hundred patients were screened, except two patients were not agreed to 
participate in the study between November 2020 to April 2021. The final sample 
size of this study was 298 diabetic patients with periodontal diseases were di-
vided according to the age (Saudi and non-Saudi): Youth (n = 62): Range par-
ticipants aged between 15 - 24 ys, adults (n = 182): Range participants aged be-
tween 25 - 64 ys and seniors (n = 54): Range participants aged 65 years and over. 
The patients were categorized depending on the nationality into two groups: 
Saudi (n = 178) and non-Saudi (n = 120). 

The characteristics and Information of participants such as age, gender, na-
tionality, past dental history, medical status, oral health status, smoking habits, 
and medications were recorded. The glycated hemoglobin levels (HbA1c) were 
obtained from the participants’ medical reports. 

The participants had periodontal diseases, and there was no systemic disease 
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except diabetes mellitus. Thus, all participants with periodontal therapy and take 
antimicrobial agents, as well as the patients who have taken medication except 
for the drugs of diabetes within the past 6 months, were excluded. All partici-
pants had a clinical examination and full-mouth radiographic screening at in-
ternship clinics, college of dentistry, King Khalid University, Abha, Saudi Ara-
bia. 

Clinical evaluation of periodontal diseases was done. Plaque-induced gingival 
diseases and dental plaque were recorded, according to the gingival bleeding in-
dex (GBI) and the plaque control record (PCR) on four sites (buccal, mesial, 
distal, lingual) of all teeth [14] [15]. The gingival bleeding index was recorded 
and classified into mild (<10%), moderate (11% - 30%), and severe (>30%). 

Periodontitis was evaluated using the instruction of 2017 World Workshop 
Periodontal diseases and conditions based on the clinical assessment of clinical 
attachment loss, percentage of radiographic bone loss, presence of more than 5 
missing teeth due to periodontal diseases, trauma from occlusion, bite collapse, 
presence of less than 20 remaining teeth, the pattern of bone loss, grade of tooth 
mobility, and grade of furcation involvement [16]. 

A manual periodontal probe (UNC-15, Hu-Friedy, Chicago, IL) was used to 
evaluation of periodontal parameters in the present study in all teeth at six as-
pects (mesiobuccal, distobuccal, buccal, lingual, mesiolingual, and distolingual). 
Clinical attachment loss (CAL) and percentage radiographic bone loss (%RBL) 
were recorded based on the following criteria: Mild (CAL = 1 - 2 mm and %RBL 
≤ 15%), moderate (CAL = 3 - 4 mm and %RBL = 15% - 33%) and severe (CAL ≥ 
5 mm and %RBL ≥ 30%) [17]. 

The radiographic examinations of all participants were performed with extra 
oral digital panoramic radiographs (Planmeca Dimaxis, Planmeca Oy/Ab, Hel-
sinki, Finland).The criteria of radiographs exclusion were based on the visibility 
of the alveolar bone crest (ABC), the cementoenamel junction (CEJ), and the 
tooth apex (AP). The radiographic bone loss was measured in the interproximal 
areas of teeth and recorded as a percentage for all teeth, and the mean bone loss 
percentage was calculated according to the following formula: 

( )
( )
CEJ ABC 2 mm

100
CEJ AP 2 mm

− −
×

− −
 

According to the periodontal histological researches, which revealed that the 
distance from the crest of alveolar bone to the base of the gingival sulcus was 
approximately 2 mm (sum of the junctional epithelium (0.97 mm) and connec-
tive tissue (1.07 mm) attachments). Thus, There was the subtraction of 2 mm 
from distances of the CEJ to ABC and CEJ to AP as the standard in the formula 
in the current study [18] (Figures 1-3). 

Statistical Analysis 

All data were tabulated into a Microsoft Excel spreadsheet. Aone-way ANOVA 
test was used with Tukey test for all pairwise comparisons to calculate the mean  
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Figure 1. OPG interpretation of #31.  

 

 
Figure 2. OPG interpretation of #36. 

 

 
Figure 3. OPG interpretation of #33.  

 
and standard deviation of age, periodontal parameters, and radiographic bone 
loss percentage according to the study groups whereas, T-test was used to calcu-
late the mean and standard deviation of age, periodontal parameters and radio-
graphic bone loss percentage according to the participants’ nationality. Moreo-
ver, the percentage of some participants’ characteristics, clinical and radio-
graphic findings distribution of the present study according to the participants’ 
ages and nationality were calculated and compared using the Chi-square test. 
IBM SPSS Statistics 20.0.1 and Graphpad Prisms version 5 was used for all statis-
tical tests. P-value at <0.05 was considered statistical significance and high statis-
tical significance at <0.001. 

3. Results 

Of the 300 participants, 2 (0.7%) had missing data, so they were excluded. Con-
sequently, the remaining 298 participants included the study samples. Of these: 
144 (71.0%) were Saudi youth participants, 18 (29.0%) were non-Saudi youth 
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participants, 96 (52.7%) were Saudi adults participants, 86 (47.3%) were 
non-Saudi adults participants well as 38 (70.4%) were Saudi seniors participants, 
and 16 (29.6%) were non-Saudi seniors participants. The percentage of Saudi 
participants was more than non-Saudi participants, and there were no statisti-
cally significant differences between the participants’ groups of the present study 
according to the nationality (p = 0.089).  

Moreover, the percentage of controlled diabetes mellitus participants (<7% 
HbA1c) (93.5%) among youth participants was more than of adults participants 
(72.5%) and seniors participants (44.4%). In contrast, the percentage of uncon-
trolled diabetes mellitus participants (>7% HbA1c) (55.6%) among seniors par-
ticipants was more than that of youth participants (6.5%) and adults participants 
(27.5%). there were highly statistically significant differences between youth, adults 
and seniors participants of the present study according to glycosylated hemoglo-
bin (HbA1C) levels (p < 0.001). Also, Table 1 and Figure 4 revealed that the 
percentage of cigarettes smokers (less than <10 cigarettes per day) among seniors 
participants (92.6%) was more than adults participants (68.2%) and youth par-
ticipants (67.8%), whereas the percentage of cigarettes smokers (more than <10  
 

Table 1. Distribution of some participants characteristics according to the age. 

Participants characteristics 
Youth Adults Seniors Total Chi-square 

N (%) N (%) N (%) N (%) X2 (P-value) 

Na 
Non-Saudi 18 (29.0%) 86 (47.3%) 16 (29.6%) 120 (40.3%) 

4.833 (0.089) 
Saudi 44 (71.0%) 96 (52.7%) 38 (70.4%) 178 (59.7%) 

DM 
<7% HbA1c 58 (93.5%) 132 (72.5%) 24 (44.4%) 214 (71.8%) 

29.243 (<0.001*) 
>7% HbA1c 4 (6.5%) 50 (27.5%) 30 (55.6%) 84 (28.2%) 

Sm 
<10 cig. 42 (67.8%) 124 (68.2%) 50 (92.6%) 216 (72.5%) 

9.538 (0.049*) 
>10 cig. 20 (32.2%) 58 (31.8%) 4 (7.4%) 82 (27.5%) 

n: Number of patients, Na: Nationality, Sm: Smoking, cig: cigarettes, HbA1c: Glycated hemoglobin. 
 

 
Figure 4. Participants distributions according to the age. cig: cigarettes, HbA1c: Glycated 
hemoglobin. 
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cigarettes per day) among youth participants (32.2%) was more than adults par-
ticipants (31.8%) and seniors participants (7.4%). there were statistically signifi-
cant differences between the groups of the present study according to glycosy-
lated hemoglobin (HbA1C) levels and number of cigarettes per day (<10 cig./day 
and > 10 cig./day) (p < 0.05). 

The mean and standard deviation of the different participants’ ages are shown 
in Table 2 and Figure 5. The mean age of youth participants was 21.806 (SD: 
3.390; range: 16 - 34), and the mean age of adults participants was 42.802 (SD: 
9.094; range: 25 - 63) as well as the mean age of seniors participants was 69.074 
(SD: 6.810; range: 60 - 95). There were highly significant differences in the mean 
of ages between the study participants (p < 0.001). 

Table 2, Table 3 and Figure 5, Figure 6, show the mean and standard devia-
tion of plaque control record (PCR), gingival bleeding index (GBI), Clinical at-
tachment loss (CAL), % of radiographic bone loss, and periodontal pocket depth 
(PPD) according to the participants’ ages. 

The mean of CAL, % of radiographic bone loss and PPD with standard devia-
tion were highly statistically significantly different among the participants ac-
cording to the ages (p < 0.001), whereas there was no statistically significant dif-
ference in the mean of PCR and GBI with standard deviation among the partici-
pants according to the ages (p > 0.05). 

 
Table 2. The mean of participants ages, some clinical and radiographic findings. 

Ages and some clinical and 
radiographic findings 

Age Categories Range M ± SD 
ANOVA 

F P-value 

AOP 

Youth 15 - 24 21.806 ± 3.390 

262.012 <0.001* Adults 25 - 64 42.802 ± 9.094 

Seniors 60 - ≥65 69.074 ± 6.810 

PCR 

Youth 10 - 88 45.516 ± 21.909 

1.890 0.155 Adults 10 - 99 53.177 ± 18.309 

Seniors 19 - 90 52.778 ± 19.492 

GBI 

Youth 10 - 60 35.784 ± 16.338 

1.437 0.241 Adults 5 - 80 39.100 ± 15.734 

Seniors 15 - 84 43.296 ± 20.712 

% RBL 

Youth 5 - 76 18.948 ± 12.993 

10.886 <0.001* Adults 9 - 94 34.727 ± 20.073 

Seniors 15 - 73 38.574 ± 15.723 

Tukey’s test 

Youth & Adults Youth & Seniors Adults & Seniors 

Age PCR GBI %RBL Age PCR GBI %RBL Age PCR GBI %RBL 

<0.001** 0.140 0.612 <0.001** <0.001** 0.329 0.211 <0.001** <0.001 0.995 0.493 0.597 

AOP: Age of patients, PCR: Plaque control record, GBI: Gingival bleeding index, %RBL: Percentage of radiographic bone loss. **: 
Highly statistically significant differences. 
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Figure 5. Mean of age and some radiographic and clinical findings. AOP: Age of patients, 
PCR: Plaque control record, GBI: Gingival bleeding index, %RBL: Percentage of radio-
graphic bone loss. 

 

 
Figure 6. Mean of Clinical attachment loss and periodontal pocket depth. CAL: Clinical 
attachment loss, PPD: Periodontal pocket depth, CFs: Clinical findings. 

 
Table 3. The mean of clinical attachment loss and periodontal pocket depth. 

CAL-PPD Age Categories Range M ± SD 
ANOVA 

F P-value 

CAL 

Youth 2 - 10 5.677 ± 1.904 

8.376 <0.001** Adults 2 - 15 7.967 ± 3.153 

Seniors 5 - 12 7.630 ± 1.573 

PPD 

Youth 2 - 6 3.806 ± 1.046 

3.357 0.038* Adults 1 - 10 4.692 ± 1.907 

Seniors 3 - 7 4.444 ± 1.155 

Tukey’s test 

Youth & Adults Youth & Seniors Adults & Seniors 

CAL PPD CAL PPD CAL PPD 

<0.001** 0.028* 0.019* 0.307 0.837 0.771 

CAL: Clinical attachment loss, PPD: Periodontal pocket depth, **: Highly statistically sig-
nificant differences, *: statistically significant differences. 
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The mean and standard deviation of PCR (53.177 ± 18.309), CAL (7.967 ± 
3.153), and PPD (4.692 ± 1.907) among adults participants were more than the 
mean and standard deviation of PCR (52.778 ± 19.492), (45.516 ± 21.909), CAL 
(7.630 ± 1.573), (5.677 ± 1.904) and PPD (4.444 ± 1.155), (3.806 ± 1.046) among 
seniors participants and youth participants respectively. But the mean and stan-
dard deviation of GBI (43.296 ± 20.712) and, % of radiographic bone loss (38.574 
± 15.723) among seniors participants were more than the mean and standard 
deviation of GBI (39.100 ± 15.734), (35.784 ± 16.338), and % of radiographic 
bone loss (34.727 ± 20.073), (18.948 ± 12.993) among adults participants and 
youth participants respectively. 

There were highly statistically significant differences (p < 0.001) and signifi-
cant differences (p < 0.05) according Tukey’s test in the comparison of youth & 
adults participants (participants age, the percentage of radiographic bone loss, 
clinical attachment loss and periodontal pocket depth) and youth & seniors par-
ticipants (participants age, the percentage of radiographic bone loss and clinical 
attachment loss) as well as adults & seniors participants (participants age).But 
there were no statistically significant differences according to Tukey’s test in the 
comparison of youth & adults participants (plaque control record and gingival 
bleeding index) and youth & seniors participants (plaque control record, gingiv-
al bleeding index and periodontal pocket depth) as well as adults & seniors par-
ticipants (plaque control record, gingival bleeding index, the percentage of radi-
ographic bone loss, clinical attachment loss and periodontal pocket depth) (p > 
0.05). 

Table 4 and Figure 7 demonstrate there was an increase in the percentage of 
the affected participants with severe bone loss (63.0%), the affected participants 
of 5 missing teeth and more due to periodontal diseases (66.7%), the participants 
who affected with trauma from occlusion(33.3%), the affected participants of 
bite collapse (33.3), less than 20 remaining teeth (10 opposing pairs) (59.3%), the 
participants who affected with vertical bone loss (14.8%), the affected partici-
pants of grade II (33.3%) and III (37.0%) tooth mobility as well as the partici-
pants who affected with grade II (37.0%) and IV (33.3%) furcation involvement 
among seniors participants more than the participants of adults participants and 
youth participants. There were highly statistically significant differences (<0.001) 
and statistically significant differences (p < 0.05) in the comparison between the 
participants clinical findings except the pattern of bone loss where there was no 
statistically significant difference in the comparison between the ages of partici-
pants and the pattern of bone loss (p > 0.05). In contrast, the results of this study 
exhibited that the percentage of the affected participants with mild bone loss 
(61.3%) and horizontal bone loss (87.1%) more than among adults participants 
and seniors participants. In addition, the percentage of adults participants was 
more than the percentage of seniors participants and youth participants in grade 
I (23.1%) and grade III (8.8%) furcation involvement as well as moderate bone 
loss (41.8%). 
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Table 4. Distribution of patients and findings according to the ages. 

Clinical and  
radiographic findings 

Youth Adults Seniors Total Chi-square 

N (%) N (%) N (%) N (%) X2 (P-value) 

PeBL 

MI 38 (61.3%) 46 (25.3%) 0 (0.0%) 84 (28.2%) 
44.353 

(<0.001**) 
MO 22 (35.5%) 76 (41.8%) 20 (37.0%) 118 (39.6%) 

S 2 (3.2%) 60 (33.0%) 34 (63.0%) 96 (32.2%) 

>5MDP 
N 54 (87.1%) 140 (76.9%) 18 (33.3%) 212 (71.1%) 22.533 

(<0.001**) P 8 (12.9%) 42 (23.1%) 36 (66.7%) 86 (28.9%) 

TFO 
N 56 (90.3%) 124 (68.1%) 36 (66.7%) 216 (72.5%) 7.330 

(0.026*) P 6 (9.7%) 58 (31.9%) 18 (33.3%) 82 (27.5%) 

BC 

N 62 (100.0%) 154 (84.6%) 36 (66.7%) 252 (84.6%) 
16.089 

(0.003**) 
D 0 (0.0%) 22 (12.1%) 12 (22.2%) 34 (11.4%) 

F 0 (0.0%) 6 (3.3%) 6 (11.1%) 12 (4.0%) 

<20R 
N 62 (100.0%) 164 (90.1%) 22 (40.7%) 248 (83.2%) 39.579 

(<0.001**) P 0 (0.0%) 18 (9.9%) 32 (59.3%) 50 (16.8%) 

.PBL 
H 54 (87.1%) 156 (85.7%) 46 (85.2%) 256 (85.9%) 

0.051 (0.975) 
V 8 (12.9%) 26 (14.3%) 8 (14.8%) 42 (14.1%) 

TM 

N 48 (77.4%) 82 (45.1%) 10 (18.5%) 140 (47.0%) 

35.738 
(<0.001**) 

Gr I 12 (19.4%) 32 (17.6%) 6 (11.1%) 50 (16.8%) 

Gr II 0 (0.0%) 28 (15.4%) 18 (33.3%) 46 (15.4%) 

GrIII 2 (3.2%) 40 (22.0%) 20 (37.0%) 62 (20.8%) 

FI 

N 56 (90.3%) 92 (50.5%) 8 (14.8%) 156 (52.3%) 

62.183 
(<0.001**) 

Gr I 6 (9.7%) 42 (23.1%) 8 (14.8%) 56 (18.8%) 

Gr II 0 (0.0%) 24 (13.2%) 20 (37.0%) 44 (14.8%) 

Gr III 0 (0.0%) 16 (8.8%) 0 (0.0%) 16 (5.4%) 

Gr IV 0 (0.0%) 8 (4.4%) 18 (33.4%) 26 (8.7%) 

PeBL: Periodontal bone loss, >5MDP: More than 5 missing teeth due Perio. Diseases, 
TFO: Trauma from occlusion, BC: Bite collapse, <20R: Less than 20 remaining teeth, PBL: 
Pattern of bone loss, TM: Grade of tooth mobility, FI: Grade of furcation involvement, 
MI: Mild, MO: Moderate, S: Severe, P: Positive, N: Negative, D: Drifting, F: Flaring, H: 
Horizontal, V: Vertical, Gr I: Grade I, Gr II: Grade II, Gr III: Grade III, Gr IV: Grade IV, 
**: Highly statistically significant differences, *: statistically significant differences. 

 
Table 5 and Figure 8 exhibit the distribution of some participants characte-

ristics according to the nationality. Overall, a higher percentage among non-Saudi 
more than among Saudi participants regarding uncontrolled diabetic patients 
(>7% HbA1c) (33.4%), cigarettes smokers (<10 cig./day) (78.3%). The percen-
tage of Saudi participants were more than among non-Saudi participants re-
garding controlled diabetes Mellitus (<7% HbA1c) (75.3%), the number of ciga-
rettes smoked per day (>10 cig./day) (33.4%). But these differences were statisti-
cally not significant (p > 0.05).  
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Figure 7. Distribution the participants and findings according the age. PPL: Periodontal 
bone loss, >5MDP: More than 5 missing teeth due Perio. Diseases, TFO: Trauma from 
occlusion, BC: Bite collapse, <20R: Less than 20 remaining teeth, PBL: Pattern of bone 
loss, TM: Grade of tooth mobility, FI: Grade of furcation involvement, MI: Mild, MO: 
Moderate, S: Severe, P: Positive, N: Negative, D: Drifting, F: Flaring, H: Horizontal, V: 
Vertical, Gr I: Grade I, Gr II: Grade II, Gr III: Grade III, Gr IV: Grade IV. 

 

 
Figure 8. Participants Distribution according nationality and some characteristics. DM: 
Diabetes Mellitus, HbA1c: Glycated hemoglobin, Cig: Cigarettes. 

 
Table 5. Distribution of some participants’ characteristics according to the nationality. 

Participants’  
characteristics 

Nationality 
Chi-square 

Non-Saudi Saudi Total 

N (%) N (%) N (%) X2 (P-value) 

DM 
<7% HbA1c 80 (66.6%) 134 (75.3%) 214 (71.8%) 

1.374 (0.5030) 
>7% HbA1c 40 (33.4%) 44 (24.7%) 84 (28.2%) 

Smoking 
<10 cig. 94 (78.3%) 122 (68.5%) 202 (72.5%) 

5.484 (0.064) 
>10 cig. 26 (21.7%) 56 (31.5%) 82 (27.5%) 

DM: Diabetes Mellitus, HbA1c: Glycated hemoglobin, Cig: Cigarettes. 
 

According to Table 6 and Figure 9, the percentage of the affected participants 
of moderate (45.0%) and severe (35.0%) radiographic bone loss, the affected  

Participants characterstics
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Table 6. Distribution of some participants clinical and radiographic findings according to 
the nationality. 

Clinical and  
radiographic findings 

Nationality 
Chi-square 

Non-Saudi Saudi Total 

N (%) N (%) N (%) X2 (P-value) 

GBI 

<10 (MI) 2 (1.7%) 2 (1.1%) 4 (1.3%) 
0.837  

(0.658) 
10 - 30 (MO) 26 (21.7%) 50 (28.1%) 76 (25.5%) 

>30 (S) 92 (76.7%) 126 (70.8%) 218 (73.2%) 

CAL 

1 - 2 mm (MI) 2 (1.7%) 4 (2.2%) 6 (2.0%) 
17.949 

(<0.001**) 
3 - 4 mm (MO) 0 (0.0%) 32 (18.0%) 32 (10.7%) 

>5 mm (S) 118 (98.3%) 142 (79.8%) 260 (87.2%) 

Pe.BL 

MI 24 (20.0%) 60 (33.7%) 84 (28.2%) 
3.465  

(0.177) 
MO 54 (45.0%) 64 (36.0%) 118 (39.6%) 

S 42 (35.0%) 54 (30.3%) 96 (32.2%) 

>5MDP 
N 82 (68.3%) 130 (73.0%) 212 (71.1%) 0.384  

(0.536) P 38 (31.7%) 48 (27.0%) 86 (28.9%) 

TFO 
N 80 (66.7%) 136 (76.4%) 216 (72.5%) 1.687  

(0.194) P 40 (33.3%) 42 (23.6%) 82 (27.5%) 

BC 

N 94 (78.3%) 158 (88.8%) 252 (84.6%) 
3.068  

(0.216) 
D 20 (16.7%) 14 (7.9%) 34 (11.4%) 

F 6 (5.0%) 6 (3.4%) 12 (4.0%) 

<20R 
N 100 (83.3%) 148 (83.1%) 248 (83.2%) 0.001  

(0.976) P 20 (16.7%) 30 (16.9%) 50 (16.8%) 

PBL 
H 108 (90.0%) 148 (83.1%) 256 (85.9%) 1.442  

(0.230) V 12 (10.0%) 30 (16.9%) 42 (14.1%) 

TM 

N 46 (38.3%) 94 (52.8%) 140 (47.0%) 

3.885 
(0.274) 

Gr I 24 (20.0%) 26 (14.6%) 50 (16.8%) 

Gr II 18 (15.0%) 28 (15.7%) 46 (15.4%) 

Gr III 32 (26.7%) 30 (16.9%) 62 (20.8%) 

FI 

N 48 (40.0%) 108 (60.7%) 156 (52.3%) 

8.239 
(0.083) 

Gr I 26 (21.7%) 30 (16.9%) 56 (18.8%) 

Gr II 26 (21.7%) 18 (10.1%) 44 (14.8%) 

Gr III 10 (8.3%) 6 (3.4%) 16 (5.4%) 

Gr IV 10 (8.3%) 16 (9.0%) 26 (8.7%) 

S: Saudi, NS: Non-Saudi, GBI: Gingival bleeding Index, CAL: Clinical attachment loss, 
Pe.BL: Periodontal bone loss, >5MDP: More than 5 missing teeth due to periodontal dis-
eases, TFO: Trauma from occlusion, BC: Bite collapse, <20R: Less than 20 remaining 
teeth, PBL: Pattern of bone loss, TM: Grade of tooth mobility, FI: Grade of furcation in-
volvement, MI: Mild, MO: Moderate, S: Severe, P: Positive, N: Negative, D: Drifting, F: 
Flaring, H: Horizontal, V: Vertical, Gr I: Grade I, Gr II: Grade II, Gr III: Grade III, Gr IV: 
Grade IV. **: Highly statistically significant differences. 
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Figure 9. Clinical and radiographic findings and nationality. S: Saudi, NS: Non-Saudi, 
GBI: Gingival bleeding Index, CAL: Clinical attachment loss, Pe.BL: Periodontal bone 
loss, >5MDP: More than 5 missing teeth due to periodontal diseases, TFO: Trauma from 
occlusion, BC: Bite collapse, <20R: Less than 20 remaining teeth, PBL: Pattern of bone 
loss, TM: Grade of tooth mobility, FI: Grade of furcation involvement, MI: Mild, MO: 
Moderate, S: Severe, P: Positive, N: Negative, D: Drifting, F: Flaring, H: Horizontal, V: 
Vertical, Gr I: Grade I, Gr II: Grade II, Gr III: Grade III, Gr IV: Grade IV. 
 
participants of 5missing teeth and more due to periodontal diseases (31.7%), the 
affected participants of trauma from occlusion (33.3%), the affected participants 
of bite collapse (21.7%), the participants who affected with horizontal bone loss 
(90.0%), the affected participants of grade I (20.0%) and III (26.7%) tooth mo-
bility and grade I (21.7%), II (21.7%), III (8.3%), and IV (8.3%) furcation in-
volvement, the affected participants of severe clinical attachment loss (>5 mm) 
(98.3%)as well as the participants who affected with mild (<10%) and severe 
gingival bleeding (>30%) (76.7%). 

On the other hand, the percentage of other clinical findings and radiographic 
bone loss according to participants nationality among Saudi participants were 
more than among non-Saudi participants regarding mild bone loss (33.7%), less 
than 20 remaining teeth (16.9%), vertical bone loss (16.9%), tooth mobility grade 
II (15.7%), mild (2.2%) and moderate (18.0%) clinical attachment loss as well as 
moderate gingival bleeding (10% - 30%) (28.1%). The statistically significant 
differences were not observed for clinical findings and radiographic bone loss 
according to participants’ nationality (p > 0.05) except the clinical attachment 
loss, where there was a highly statistically significant difference in the compari-
son between Saudi and non-Saudi participants (p < 0.001). 

Consequently, the results of this study displayed higher gingival and peri-
odontal diseases and radiographic bone loss among seniors participants (65 
years and over) participants more than adults participants (25 - 64 years) and 
youth participants (15 - 24 years). 

Table 7 and Figure 10 reveal the analysis of some clinical and radiographic 
findings (age of the participants, plaque control record, gingival bleeding index,  
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Table 7. The mean and standard deviation (SD) of participants’ ages, some clinical and 
Radiographic findings as correlated to the participants’ nationality. 

 

Nationality 
T-test 

Non-Saudi Saudi 

Mean ± SD Mean ± SD t P-value 

AOP 44.817 ± 15.157 42.101 ± 17.662 0.973 0.332 

PCR 54.152 ± 17.486 49.730 ± 20.538 1.366 0.174 

GBI 41.018 ± 16.576 37.925 ± 17.091 1.097 0.275 

CAL 8.233 ± 2.600 6.888 ± 2.874 2.911 0.004* 

%RBL 36.610 ± 22.001 29.129 ± 16.622 2.361 0.020* 

PPD 4.817 ± 1.935 4.225 ± 1.428 2.147 0.033* 

AOP: Age of patients, PCR: Plaque control record, GBI: Gingival bleeding index, %RBL: 
Percentage of radiographic bone loss. *: Statistically significant differences. *: Statistically 
significant differences. 
 

 
Figure 10. Participants nationality and the mean of age and periodontal findings. AOP: 
Age of patients, PCR: Plaque control record, GBI: Gingival bleeding index, %RBL: Per-
centage of radiographic bone loss. *: Statistically significant differences. *: Statistically 
significant differences.  
 
clinical attachment loss, % of radiographic bone loss, and periodontal pocket 
depth) according to the participants’ nationality (Saudi and non-Saudi). The 
comparison between Saudi and non-Saudi in revealed higher in (age of the par-
ticipants, plaque control record, gingival bleeding index, clinical attachment 
loss, % of radiographic bone loss, and periodontal pocket depth) among Saudi 
participants more than non-Saudi participants. No significant differences were 
showed between Saudi participants and non-Saudi participants in some clinical 
findings (age of the participants, plaque control record, and gingival bleeding 
index), but there were significant differences in other clinical and radiographic 
findings (clinical attachment loss, % of radiographic bone loss, and periodontal 
pocket depth). Overall, we found a considerable ratio of participants with gin-
gival and periodontal diseases and radiographic bone loss among non-Saudi 
participants more than Saudi participants. 
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4. Discussion 

Periodontitis spread in different age groups comprising youth, adults, and se-
niors, which will be the anxiety of public health due to increasing of older adults 
and maintenance of natural teeth [19], particularly in high-income countries like 
Saudi Arabia. This cross-sectional study was carried out to reveal the role of the 
extra-oral digital panoramic radiographs as a diagnostic method in the assess-
ment of clinical findings of stage IV periodontitis based on the presence of some 
secondary risk factors: age, ethnicity, diabetes mellitus and smoking on some 
Saudi/non-Saudi samples. 

We believe that this study is from the first studies in the college of dentistry of 
King Khalid University aimed at extra-oral digital panoramic radiographic in-
terpretation and clinical evaluation of the impact of patients’ nationality of the 
residents in Saudi Arabia (Saudi and non-Saudi) on the clinical findings of stage 
IV periodontitis. 

The study of Eke et al. in 2012 revealed that older adults have more risk of pe-
riodontal diseases than younger age groups as in this study [20]. Similar to the 
present study results which, revealed that seniors participants have a higher se-
verity of radiographic bone loss and periodontal diseases compared to youth 
participants. These results are in agreement with many previous studies, which 
elucidated that the severity of periodontal diseases and the rate of periodontal 
bone loss increased with increased patients’ ages [21] [22]. It may be attributed 
to the long duration of the accumulation of plaque next to the patient’s peri-
odontal tissues [23]. 

Moreover, these results agree with a previous study was conducted in Central 
Saudi Arabia, which revealed that 21% - 32% of aged 20 - 64 yr had 4 - 6 mm pe-
riodontal pocket depth as well as it demonstrated that periodontal pocket depth 
of 6 mm or greater was among of 8% of participants younger than 35 yr old [9]. 

On the other hand, the severe periodontitis reaches the peak at 40 of age, and 
it continues as stable in older ages [24]. Similarly, the clinical finding of the 
present study where the clinical attachment loss among adults participants was 
more than youth participants and stable among seniors participants. This result 
coincides with the results of another study that exhibited that 18% of partici-
pants aged between 35 - 44 years had a periodontal pocket depth of 6 mm or 
more, and most of them had severe periodontitis [9]. Moreover, it conformed 
with the clinical findings of Lewis JM et al., and Benigeri M et al., studies [25]. 
[26]. 

A previous Saudi study revealed that plaque-induced gingivitis spread among 
all study participants [27]. This severity increases with diabetes mellitus (DM) 
which is considered one of the etiologic factors of periodontal diseases [28]. 
Moreover, another clinical study exhibited that the severity of periodontal bone 
loss increase with an increase in smoked cigarettes numbers per day [20]. These 
results are parallel with the results of the present study, which demonstrated that 
there were statistically significant differences in the clinical attachment loss and 
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radiographic bone loss according to age and nationality. The above results agree 
with the results of Shen and his colleagues in the year 2013 study, which demon-
strated that there are some factors of participants, such as residence and, income 
affect the periodontal health of participants. Consequently, and according to 
these study findings that there is an association between age and nationality of 
participants and the severity of periodontal diseases, and they are correlated with 
the results of previous studies [29]. 

Consequently, comparative analysis of radiographic findings with clinical pe-
riodontal parameters is an effective, helpful method for periodontal diseases di-
agnosis. The extra-oral digital panoramic radiographs in the present study were 
used to assess the severity of periodontal bone loss among Saudi/non-Saudi 
samples, as well as the pattern of bone loss. We found in this study that Saudi 
participants were affected with vertical bone loss more than among non-Saudi 
participants vice versa regarding the severity of radiographic bone loss where the 
severity of radiographic bone loss was more among non-Saudi participants 
compared Saudi participants. Several findings of clinical periodontal parameters 
and percentages of radiographic bone loss in this study were detected depending 
on the extra-oral digital panoramic radiographic interpretation and periodontal 
tissues examination. 

According to the results of the current study, the non-Saudi participants’ 
group revealed significantly clinical attachment loss ≥ 5 mm and periodontal 
pocket depth ≥ 4 mm as well as an increase in severity of radiographic bone loss 
more than the Saudi participants’ group whereas, the Saudi participants group 
were the group showing significantly greater severity of clinical attachment loss. 
These differences in the severity of the periodontal disease and radiographic 
bone loss may be due to the alterations in the habits, behavior, and culture as 
well as race (genetic make-up) in the study groups. Moreover, inappropriate oral 
hygiene measures may be another explanation that is in agreement with the re-
sults of a previous Saudi study, which revealed that the awareness of oral health 
is too low among the urban population [30]. 

Furthermore, another Spanish study, there was an increase in gingival bleed-
ing and tooth mobility among immigrants more than Spanish nationals [31]. 
These results coincide with the results of the current study where gingival bleeding 
and tooth mobility among non-Saudi were more than Saudi and with another 
Saudi study result, where there were statistically significant differences in plaque 
index and gingival index as well as in several parameters related to periodontitis 
severity among non-Saudi participants due to they do not brush their teeth. More-
over, this study results showed that brushing among Saudi participants decreased 
the severity of periodontitis [32]. 

An Egyptian previous study reported that the percentage of periodontitis se-
verity among participants was as follow: mild (27.6%), moderate (25.2%), and 
severe (45%) [33]. Moreover, another previous Saudi study revealed the severe 
periodontitis was (19.60%) less than moderate (45.36%) [34]. These findings 
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were in agreement with Torrungruang et al., study result which demonstrated 
that severe periodontitis ratio is up to 15% of the participants [35]. Nevertheless, 
these results are in disagreement with the clinical findings of this study that 
demonstrated that severe periodontitis is most common among Saudi (79.8%) 
and non-Saudi participants (98%). 

Generally, in this study, Non-Saudi participants were more percentage of ra-
diographic bone loss and severe periodontal diseases compared to Saudi partici-
pants. This result agrees with multiple studies in the literature that revealed that 
low income is a higher risk to the severity of periodontal diseases and alveolar 
bone [36] [37]. 

Strength and Limitations 

The strength of this study is to recognize the patient groups, which need higher 
oral health, particularly those who come from areas with low and median in-
come. Furthermore, when we suggested conducting this study, we did not have 
information regarding the characteristics of these study participants looking for 
periodontal therapy at the college of dentistry, King Khalid University. Fur-
thermore, the findings of this study would help to guide the general dentists and 
periodontists regarding diagnosis, prevention, and treatment plan of periodontal 
diseases among Saudi/non-Saudi most susceptible to periodontal bone loss. On 
the other hand, the collected and recorded data of this study permits future 
comparison and assessment of the stability or progression of periodontal disease 
among the population in Saudi Arabia. Moreover, the findings of this study will 
be used for evaluation of alveolar bone level in Saudi/non-Saudi samples, which 
may supply helpful information for periodontal treatment planning and offering 
more services to these groups of patients and to promote the obtain to health-
care. 

The relatively small number of patients was the main limitation of this study, 
which could affect the accuracy of the extra-oral digital panoramic radiographic 
interpretation and clinical findings of periodontal status among Saudi/non-Saudi 
samples. Therefore, additional studies including more number of patients are 
highly recommended. In addition, prospective clinical studies are required to 
supply more explanation regarding the impact of patients’ nationality on peri-
odontal diseases severity among residents’ people in Saudi Arabia. The countries 
of non-Saudi participants were not considered where the different cultural fac-
tors among non-Saudi participants could affect results within this group, which 
was another limitation in this study. 

5. Conclusions 

This study concludes that the clinical periodontal parameters of periodontal 
status and the extra-oral digital panoramic radiographic interpretation represent 
significant methods in the diagnosis of periodontal diseases severity among Sau-
di and non-Saudi participants. Moreover, the presence of an increase of age, as 
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well as diabetes mellitus and an increase in the smoked number of cigarettes per 
day, increases the severity of periodontal diseases. More cross-sectional studies 
are recommended to exhibit the severity of periodontal diseases among Sau-
di/non-Saudi residents in other regions of Saudi Arabia. 

In the end, periodontitis was high among non-Saudi participants compared 
with Saudi participants. Consequently, there was a significant association be-
tween periodontitis and the nationality of participants in the Saudi community, 
autonomous of other factors. 
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