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Introduction

Periodontal disease is a chronic microbial infection 
that leads to destruction of  the periodontal structures 
supporting the teeth and consequently may result in 
premature tooth loss (Burt, 2005). It is one of  the most 
widespread dental diseases worldwide. In the United 
States, for example, the prevalence of  periodontitis 
was estimated to be 35% among adults 30 years of  
age or older (Albandar et al., 1999). The prevalence 
of  periodontitis is increased in developing countries 
(World Health Organization, 2003). In Thailand and 
in Iraq, respectively, about 92% and 100% suffer from 
periodontitis (Baelum et al., 2003; Khamrco, 1999). In 
Saudi Arabia, little data exist on the prevalence of  and 
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risk factors for periodontal disease. In a pilot study of  
282 subjects, Al-Zahrani and Kayal (2006) found that 
the prevalence of  periodontitis was 68%.

There are several modifiable and non-modifiable 
factors that may predispose individuals to periodontal 
disease (Albandar, 2005; Burt, 2005; Page, 1998). Non-
modifiable factors include increased age, male gender, 
black race and genetics (Albandar, 2005; Burt, 2005). 
Modifiable risk factors include smoking, stress, obesity, 
nutrition, and physical activity (Albandar, 2005; Page, 
1998). Systemic diseases such as diabetes are also as-
sociated with increased risk of  periodontitis. Successful 
control of  systemic diseases by medical professionals is 
likely to eliminate or diminish their negative effect on 
the periodontium (Albandar, 2005; Burt, 2005).

For several decades, the adverse outcome of  peri-
odontal infection was thought to be localized to the 
gingiva and tooth supporting structures. Recent evi-
dence, however, has implicated periodontal infection as 
a factor aggravating systemic inflammation (Kuo et al., 
2008; Seymour et al., 2007). This view is reasonable 
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because in individuals with generalized severe periodon-
titis, the total surface areas of  periodontal tissues which 
may have direct contact with periodontal pathogens are 
just about the size of  an adult palm hand (Mealey and 
Ocampo, 2007). Thus, periodontal disease has been sug-
gested as a possible risk factor for systemic conditions 
such as heart disease, diabetes and delivery of  preterm 
low birth weight infants. Individuals with periodontal 
disease are more likely to suffer a heart attack than peri-
odontally healthy persons (Kuo et al., 2008; Seymour et 
al., 2007). Severe periodontitis in type 2 diabetic patients 
aggravates the risk of  poor glycemic control (Taylor et 
al., 1996). Moreover, pregnant women with periodontal 
disease are seven times more likely to deliver preterm 
low birth weight babies compared to pregnant women 
without periodontal disease (Offenbacher et al., 1998). 
It has to be noted, however, that results of  some recent 
studies do not support the negative impact of  periodon-
tal infection on systemic health (Michalowicz et al., 2009; 
Offenbacher et al., 2009; Janket et al., 2005).

The purposes of  this study were to examine preva-
lence of  periodontal bone loss (PBL) in a sample of  a 
dental school patient population in Saudi Arabia, and 
to determine the prevalence of  reported medical condi-
tions in patients with and without PBL.

Materials and methods

This study is a cross sectional evaluation of  dental 
records of  patients at King Abdulaziz University Faculty 
of  Dentistry who were admitted during the year 2005. 
Records of  patients 18 years of  age or older who had at 
least 20 teeth were included. In 2005, a total of  4110 den-
tal records were found. Of  these records, 1207 (29.4%) 
were for patients younger than 18 years of  age and 295 
(7.2%) had fewer than 20 teeth. A total of  2608 records 
were eligible for inclusion. We excluded 143 (5.5%) be-
cause of  missing or unclear panoramic radiographs and 
362 (13.9%) because of  missing or incomplete personal 
or medical data. Thus, the final sample available for the 
present study consisted of  2103 subjects. 

Age in years, gender, nationality (Saudi or non-Saudi) 
and medical history were obtained from these records. 
Medical history was based on self-reported data and 
contained questions about the following conditions: 
hypertension, heart disease, epilepsy, systemic lupus 
erythematosis, stroke, renal transplantation, leukemia, 
asthma, anemia, blood disorder, migraine, low blood 
pressure, hepatitis, osteoporosis, mental retardation, 
thyroid problem, rheumatic fever, peptic ulcer, chemo-
therapy, scleroderma, tuberculosis and jaundice. 

Alveolar bone loss was determined at each inter-
proximal site by a single examiner from pre-treatment 
panoramic radiographs that were taken according to 
the manufacturer’s standard protocol. Specifically, the 
distance from the cemento-enamel junction (CEJ) to 

the coronal location of  the marginal alveolar bone 
(alveolar bone level) and the distance from the CEJ to 
the root apex (total root length) was measured in mm 
using an endodontic ruler. The coronal location of  the 
alveolar bone was identified as the most coronal loca-
tion of  the marginal alveolar bone next to the tooth 
where periodontal ligament space was clearly visible 
and uniform. The most apically located point of  the 
root was considered as the root apex. In the presence 
of  crowns or deep restorations, the most apical extent 
of  a restoration was considered to represent the CEJ. 
Subsequently, the percentage of  alveolar bone loss at 
each site was represented as the alveolar bone level 
relative to the total root length. For each patient, the 
number of  interproximal sites with ≥ 20% of  bone loss 
and the total number of  readable sites were recorded. 
The extent of  bone loss was calculated for each subject 
using the following formula: (number of  readable sites 
with ≥ 20% of  bone loss/total number of  readable 
sites) x 100. Subjects with bone loss at ≥ 30% of  sites 
were considered to have generalized bone loss. Those 
with bone loss at less than 30% of  the total number 
of  readable sites were considered to have localized 
bone loss. Descriptive statistics, t-test, chi-square and 
logistic regression models were used for data analyses. 
Data entry and statistical analysis were done using SPSS 
version 10.

Results

The sample consisted of  records of  2103 patients; of  
these, 41.4% were males and 58.6 % were females. The 
age ranged between 18 and 80 years, with a mean age 
of  32.69 (± 11.45) years. About 28.4% of  subjects had 
no radiographic bone loss, whereas 53.1% and 18.5% 
had localized and generalized bone loss, respectively.

As shown in Table 1, about 80% of  the sample did not 
mention any history of  self-reported medical condition. 
Diabetes was the most frequently self-reported medical 
condition (7.4%), followed by hypertension (5.4%), ane-
mia (3%), asthma (2.7%) and heart disease (1.8%). The 
prevalence of  diabetes, hypertension and heart disease 
increased with increasing age. The reported frequency of  
anemia and asthma was similar for the same age groups. 
Diabetes was more common among males, whereas 
hypertension, anemia and asthma were more common 
among females. Diabetes and hypertension were more 
common among non-Saudis. No gender differences 
were found in other medical conditions.

The extent of  PBL was higher among the elderly, 
males or non-Saudis compared to younger subjects, 
females or Saudis (Table 2). Individual with diabetes 
and hypertension had a higher extent of  PBL than 
those without these diseases. The extent of  PBL was 
the same in individuals with or without heart disease, 
anemia, asthma and hepatitis.
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Table 1. Frequency and percentage of self-reported medical conditions in the sample.

*Self-reported medical condition is not exclusive; some patients have more than one condition. Numbers in parentheses are 
column percentage. Nationality data were missing from four records and age data were missing from seven records of those 
with no reported medical conditions. 
+Others include epilepsy, systemic lupus erythematosis, brain stroke, renal transplantation, leukemia, migraine, low blood pressure, 
osteoporosis, mental retardation, thyroid problem, rheumatic fever, peptic ulcer, chemotherapy, scleroderma and tuberculosis.

Medical 
condition*

Total
n = 2103

Nationality Gender Age (years)

Non-Saudi
n = 1068

Saudi
n = 1031

Female
n = 1232

Male
n = 871

> 45
n = 309

36-45
n = 453

26-35
n = 584

18-25
n = 750

None 1681(79.9) 833(78) 844 (81.9) 945 (76.7) 736 (84.5) 158 (51.1) 336 (74.2) 502 (86) 678 (90.4)
Diabetes 156 (7.4) 91 (8.5) 65 (6.3) 83(6.7) 73(8.4) 85 (27.5) 47 (10.4) 22 (3.8) 2 (0.3)

Hyper-
tension

113 (5.4) 66 (6.2) 47 (4.6) 78 (6.3) 35 (4) 67 (21.7) 32 (7.1) 10 (1.7) 4 (0.5)

Heart 
disease

38 (1.8) 23 (2.1) 15 (1.5) 27 (2.2) 11(1.3) 17 (5.5) 8 (1.8) 6 (1.0) 7 (0.9)

Asthma 57 (2.7) 23 (2.1) 34 (3.3) 44 (3.6) 13(1.5) 8 (2.6) 13 (2.9) 18 (3.1) 18 (2.4)
Anemia 64 (3) 36 (3.4) 28 (2.7) 60 (4.9) 4 (0.5) 1 (0.3) 19 (4.2) 17 (2.9) 27 (3.6)

Other blood 
disorders

8 (0.4) 4 (0.4) 4 (0.4) 7 (0.6) 1 (0.1) 2 (0.6) 3 (0.7) 2 (0.3) 1 (0.1)

Jaundice 2 ( 0.1) 2(0.2) 0 1 (0.1) 1 (0.1) 0 0 1 (0.2) 1 (0.1)
Hepatitis 7 (0.3) 3 (0.3) 4 (0.4) 3 (0.2) 4 (0.5) 2 (0.6) 2 (0.4) 2 (0.3) 1 (0.1)
Others+ 69 (3.3) 39 (3.7) 30 (2.9) 50 (4.1) 19 (2.2) 20 (6.5) 18 (4.0) 17 (2.9) 14 (1.9)

As shown in Table 3, more than 22% of  patients with 
generalized PBL suffered from diabetes, whereas only 
4.1% of  patients with localized or no bone loss had 
diabetes. Hypertension was also more frequent among 
individuals with generalized PBL (11.9%) than those 
without (3.9%). Heart disease, asthma and hepatitis were 
more frequent among subjects with generalized PBL, 
while anemia was more frequent among patients with 
localized or no PBL. However, the differences were not 
statistically significant.

Discussion 

In the present study, records of  2103 dental patients 
were reviewed. About 20% of  these patients had a 
positive finding in their medical history for one or more 
systemic conditions. This figure is less than that reported 
(35%-53%) in other studies (Lagervall et al., 2003; Egg-
leston, 1997; Peacock and Carson, 1995). The lower 
prevalence of  reported medical conditions in the present 
sample could be due to possibly undiagnosed medical 
conditions. For example, in a recent study among female 
dental patients, high blood pressure (≥ 140 systolic or ≥ 
90 diastolic) was recorded on 12% of  the sample who 
did not have a prior history of  hypertension (Al-Zahrani, 
2009). It is also possible that some dental patients select 
not to disclose some of  their medical history to dental 
professionals. 

Diabetes and hypertension were the most common 
medical conditions in the present study. This is in line 
with the results of  other studies in Saudi Arabia (Al-
Zahrani and Kayal, 2006; Almas and Awartani, 2003). 
In the present study, a history of  diabetes was reported 
by 7.4% of  the sample. The prevalence of  diabetes in 
the Saudi Arabian population ranged from 2.6 to 9.7% 
(Karim et al., 2000; Warsy and el-Hazmi, 1999; Fatani 
et al., 1987). A history of  hypertension was reported by 
5.4% of  the present sample. In the general population 
in Saudi Arabia, the prevalence of  hypertension ranged 
from 2.2 to 8.9% (Warsy and el-Hazmi, 1999; Al-Nozha 
et al., 1998; Wahid Saeed et al., 1996).

Our findings showed a higher prevalence of  sys-
temic conditions among individuals with generalized 
periodontal bone loss, which is consistent with previ-
ous studies that reported an association between ra-
diographic alveolar bone loss and systemic conditions 
such as cardiovascular disease (Engebretson et al., 2005; 
Molloy et al., 2004). In addition, the mean percentage 
of  sites with alveolar bone loss was higher among 
patients with diabetes and hypertension than those 
without these conditions. These findings support the 
reported relationship between periodontal disease and 
overall health. The presence of  risk factors that are 
shared by periodontal and systemic diseases could be 
one explanation for this relationship. Another possible 
explanation is that periodontal infection could in fact 
contribute to a poorer overall health. In periodontitis 
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Table 2. Characteristics of the study population and periodontal bone loss (PBL)

 *Defined as presence of ≥ one site with ≥ 20% of alveolar bone loss as meas-
ured on panoramic radiographs; +(number of readable sites with bone loss/total 
number of readable sites) x 100

Variable Sample size Prevalence of PBL*  
n (%) 

Extent+  of PBL mean ± 
(SD)

p-value 

Age

18-25
26-35
36-45
> 45

750
584
453
309

359 (47.9)
443 (75.9)
407 (89.9)
297 (96.1)

4.7
12.2
26.5
40.0

(8.40)
(14.53)
(25.82)
(30.28)

< 0.01

Gender

Male
Female

871
1232

635 (72.9)
871 (70.7)

20.2
14.4

(26.40)
(19.65)

< 0.01

Nationality

Saudi
Non-Saudi

1031
1068

656 (63.6)
850 (79.6)

13.5
19.9

(21.19)
(23.91)

< 0.01

Diabetes

Yes
No

156
1947

146 (93.59)
1359 (69.8)

42.5
14.71

(34.13)
(20.35)

< 0.01

Hypertension

Yes
No

113
1990

99 (87.61)
1407 (70.7)

31.4
16.0

(29.15)
(22.18)

< 0.01

Heart disease

Yes
No

38
2065

30 (88.0)
1476 (71.8)

23.6
16.7

(25.02)
(22.81)

0.52

Anemia

Yes
No

64
2039

45 (70.3)
1461 (71.7)

13.3
16.9

(19.29)
(22.96)

0.10

Asthma

Yes
No

57
2046

39 (68.4)
1467 (71.7)

16.9
16.8

(22.28)
(22.88)

0.87

Hepatitis/jaundice

Yes
No

9
2094

9 (100)
1498 (71.5)

18.5
16.8

(17.55)
(22.88)

0.79

Total sample

- 2103 1507 (71.7) 23.4 (23.93) -

Table 3. Prevalence of self-reported medical conditions in patients with and without generalized 
periodontal bone loss (GP)

* p < 0.05

Medical conditions n (%) in the total 
sample

Frequency and % of medical 
conditions in patients

OR (95% CI)

without GP
n = 1716

with GP 
n = 387

Diabetes 156 (7.4) 71 (4.1) 85 (22) 6.6 (4.7-9.2)*
Hypertension 113 (5.4) 67 (3.9) 46 (11.9) 3.3 (2.2-4.9)*
Heart disease 38 (1.8) 27 (1.6) 11 (2.8) 1.8 (0.9-3.7)
Anemia 64 (3) 57 (3.3) 7 (1.8) 0.5 (0.2-1.2)
Asthma 57 (2.7) 44 (2.6) 13 (3.4) 1.3 (0.7-2.5)
Hepatitis/jaundice 9 (0.4) 7 (0.4) 2 (0.5) 1.5 (0.3-7.4)
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patients, a variety of  Gram-negative bacteria and their 
endotoxins can easily enter into the blood stream dur-
ing various dental procedures, everyday oral hygiene 
practice, and even gentle mastication. Thus, bacterial 
infection, antigens, endotoxins, and proinflammatory 

cytokines may aggravate the systemic inflammation and 
negatively impact overall health.

In the present study, about 72% of  the sample had 
≥ 20% of  bone loss at one or more sites. This confirms 
the high prevalence findings of  Al-Zahrani and Kayal 
(2006) in their study of  282 dental school patients in 
Saudi Arabia. Despite this high prevalence, it is possible 
that this study had underestimated the prevalence of  
periodontal bone loss because only records of  patients 
with ≥ 20 teeth were included. Thus, effective strategies 
to prevent and control periodontal disease in Saudi Ara-
bia are warranted. Recent evidence of  a possible effect 
of  periodontal infection on the overall health underscore 
the importance of  prevention and managing periodontal 
infection for improving both oral and general health.

Periodontal bone loss in the present study was 
measured on panoramic radiographs (also known as 
orthopantomographs, or OPGs). The use of  OPGs 
in diagnosing periodontal bone loss has been criticized 
(Kantor et al., 1989; Barrett et al., 1984). Recent studies, 
however, support the use of  OPGs as a radiographic 
method in diagnosing periodontal bone loss (Persson 
et al., 2003; Tugnait et al., 2001; Molander et al., 1991; 
Akesson et al., 1989). In fact recently, Persson et al. (2003) 
concluded that OPGs could substitute for full-mouth 
periapical radiographic evaluation in most cases. In ad-
dition, several recent epidemiological studies use OPGs 
for assessment of  alveolar bone loss (Kasaj et al., 2008; 
Tezal et al., 2007; Jansson et al., 2006).

The frequency of  medical conditions in our study 
was obtained from a self-reported health questionnaire. 
This method has been shown to be reliable and cost-
effective, especially for researching purposes (Ho et al., 
1997). However, no information on the time of  the 
initial diagnosis or the duration of  systemic diseases 
was available.

In conclusion, the prevalence of  periodontal bone 
loss is high among the present study sample, especially 
among those with chronic medical conditions such as 
diabetes and hypertension. Joint effort of  dental and 
medical professionals is needed for better oral and 
general health.
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