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Relationship of chronic periodontitis to demographics

INTRODUCTION

Chronic periodontitis is one of the most common
oral diseases throughout the world1 including Saudi
Arabia.2 It is initiated by bacterial infections3 and it is
also believed to be a multi-factorial disease involving
various determinants and risk factors (e.g. demo-
graphic, behavioral, genetic, environmental and sys-
temic factors). Such factors increase individual’s sus-
ceptibility to initial or re-infection with periodontal
organisms.1 Prevention and treatment of chronic peri-
odontitis depend primarily on professional cleaning,
appropriate plaque control and modification of adverse
risk factors.4 Thus, information gathered relative to
the patient’s demographics and behavioral aspects
related to chronic periodontitis are essential for
designing successful preventive and treatment mea-
sures.4,5

Several studies6-13 have been reported from differ-
ent nations, indicating that aging, male gender, low

education level, smoking and inadequate oral hygiene
habits/practices are commonly associated with peri-
odontitis. In Saudi Arabia, such data are either related
to specific populations 14,15 or lack in assessing the
relationships of demographics and self- reported
oral hygiene habits to chronic periodontitis using
standard periodontal indices.16,17 Therefore, this
study was carried out to analyze the relationships
of chronic periodontitis to individual’s demographics
and self-reported oral hygiene habits/practices in
selected Saudi adults using standard periodontal
indices.

METHODOLOGY

The present cross-sectional study was carried out
on 187 Saudi adult patients. They were recruited from
patients who attended the College of Dentistry of King
Saud University, Riyadh, Saudi Arabia. Inclusion crite-
ria were periodontal patients with at least 20 remain-
ing teeth, a minimum of 4 molars and at least 4 sites in
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different quadrants with probing pocket depth > 4 mm,
clinical attachment level > 2 mm and radiographic
evidence of bone loss. Patients who were uncoopera-
tive, systemically ill or clinically diagnosed with ag-
gressive periodontitis were excluded from the study. In
addition, subjects who wore fixed orthodontic appli-
ances as well as pregnant and/or lactating women were
not included.

After an explanation of the study and signing a
consent form, each subject completed a questionnaire
consisting of a series of questions regarding demo-

graphics and oral hygiene habits/practices (Figure 1).
The questionnaire was created by reviewing the litera-
ture and some modifications were introduced. It was
unidentified, written in Arabic language and validated
through a pilot study. Following completion of the
questionnaire, the enrolled subjects received a full
clinical examination that included plaque index (PI)18,
bleeding upon probing (BOP)19, probing pocket depth
(PPD) and clinical attachment level (CAL). PPD and
CAL were recorded on six sites per tooth (mesiobuccal,
midbuccal, distobuccal, mesiolingual, midlingual, and
distolingual) using a manual periodontal probe (Will-

Serial Number: ________________ Date: ________________ Age: ________________

Gender: Yes No Marital Status: Married       Not married

Education Level

Non-educated Primary Intermediate       High school
Diploma University degree       Others (specify)

Smoking Status

Current smoker Non-smoker

PLEASE ANSWER ALL OF THE FOLLOWING  QUESTIONS

Q1. Do you brush your teeth?
Yes No

Q2. If yes, how often do you brush your teeth?
More than twice a day Twice a day Once a day
Once every 2 days Once-twice a week Once-twice a month
Less than once a month

Q3. Do you use the dental floss?
Yes No

Q4. If yes, how often do you use the dental floss?
More than twice a day Twice a day Once a day
Once every 2 days Once-twice a week Once-twice a month
Less than once a month

Q5. Do you use the miswak?
Yes No

Q6. What other aids do you use to clean your teeth?
Mouthrinse Toothpick Interdental brush      Nothing

Q7. Do you receive regular professional cleaning?
Yes No

Q8. If yes, how often do you have professional cleaning?
Once every 3 months Once every 6 months
Once a year Once every 2-3 years

Fig 1: The questionnaire
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iams, Hu Friedy, USA). All third molars, retained roots
and teeth which were impacted, badly broken or inac-
cessible for examination were excluded. The clinical
measurements were performed by three dentists. They
were trained and calibrated for reproducibility before
the start of the study by following the calibration
protocol of Araujo et al.20 The examiners were consid-
ered calibrated if they reached a standard error of
measurement < 0.8. After clinical examination, all
enrolled subjects received oral hygiene instructions
and professional cleaning including scaling and root
planning.

The data analysis was performed using the Statis-
tical Package for Social Sciences (SPSS) version 11.0.
The patient was regarded as the statistical unit and
data were expressed as mean ± standard deviation
(SD). The associations between the clinical parameters
and questionnaire questions were statistically ana-
lyzed with the unpaired Student-t and One-Way Analy-
sis of Variance (ANOVA) tests. If the hypothesis of
equal means was rejected by ANOVA, Scheffe’s method
for multiple comparisons was used to determine which
of the variables differed. Statistical significance was set
at p < 0.05.

RESULTS

The demographic and clinical characteristics of the
study subjects are shown in Tables 1 and 2. Table 3
presents the plaque and gingival bleeding scores by
patient. More than 85 % of the participants had plaque
and bleeding scores > 50 %. Results about self-reported
oral hygiene habits are provided in Table 4. The
associations between the demographic variables and
clinical measurements are shown in Table 5. All clini-
cal measurements were significantly higher in older
(> 40 years) than younger (< 40 years) aged subjects,
males than females, and in those with low (< high
school) than high education level (> high school)
(p < 0.02). Current smokers demonstrated significantly
(p < 0.01) higher mean values of PI, PPD and CAL
compared to non- smokers, yet their BOP was signifi-
cantly lower (p = 0.02) than non-smokers. No signifi-
cant differences between married and non-married
participants were found for each clinical measurement
(p > 0.05). The relationships between the self-reported
oral hygiene habits and clinical measurements are
presented in Table 6. Lower plaque and bleeding scores
were significantly (p < 0.01) associated with habits of
brushing twice or more per day, flossing once or more
daily and professional cleaning every 3 months com-
pared to the similar but less frequent habits. Further-
more, use of miswak resulted in significantly lower
mean values of PI and BOP. Use of mouth rinses,
toothpicks or interdental brushes did not significantly
improve the clinical scores (p > 0.05). Although differ-
ences in PPD and CAL were noted between the study
subjects in relation to their oral hygiene habits, these
differences didn’t reach statistically significant levels
(p > 0.05).

TABLE 1: DEMOGRAPHIC CHARACTERISTICS
OF THE STUDY SAMPLE (TOTAL N = 187)

Age† 41.2 ± 17.8

Age range 21 – 70

Gender ‡

Male 83  (44.4)

Female 104  (55.6)

Marital status ‡

Married 114  (61.0)

Not married 73  (39.0)

Education level ‡

Primary/intermediate 28  (15.0)

High school 69  (36.9)

Diploma 24  (12.8)

University degree 66  (35.3)

Smoking status ‡

Current 60  (32.1)

Never 127(67.9)

†=Mean ± SD (years), ‡= number and percentage
(brackets) of subjects.

TABLE 2: CLINICAL CHARACTERISTICS OF THE
STUDY SAMPLE (TOTAL N = 187)

Clinical Parameter Mean ± SD

No. of teeth 25.0 ± 3.0

PI (%) 47.0 ± 20.4

BOP (%) 58.5 ± 26.4

PPD (mm) 4.07 ± 1.34

CAL (mm) 4.42 ± 1.37

% sites with PPD > 4 mm 62.8 ± 44.2

% sites with CAL > 2 mm 63.0 ±12.3
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TABLE 3. PLAQUE AND BLEEDING SCORES (%) BY PATIENT (TOTAL N = 187)

Patient Patient

PI n % BOP n %

90 - 100 31 16.6 90 - 100 48 25.7

80 – 89 50 26.7 80 – 89 26 13.9

70 - 79 37 19.8 70 – 79 19 10.2

60 - 69 42 22.5 60 – 69 59 31.6

50 - 59 5 2.7 50 – 59 10 5.3

40 - 49 16 8.6 40 – 49 3 1.6

30 - 39 6  3.2 30 - 39 18 9.6

20 - 29 0 0.0 20 - 29 4 2.1

< 20 0 0.0 < 20 0 0.0

Total 187 100 187 100

TABLE 4: SELF-REPORTED ORAL HYGIENE HABITS OF THE STUDY SAMPLE (TOTAL N = 187)

Patient
Oral Hygiene Habits N %

Toothbrushing frequency

Twice or more/day 44 23.5

Once/day 66 35.3

Occasional 60 32.1

Never 17 9.10

Flossing frequency

Once or more/day 46 24.6

Occasional 109 58.3

Never 32 17.1

Use of miswak

Yes 113 60.4

No 74 39.6

Use of other dental cleaning aids

Yes 41 22.0

No 146 78.0

Frequency of professional cleaning

Once every 3 months   15 08.0

Once every 6 months 22 11.8

Occasional 125 66.8

Never 25 13.4
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DISCUSSION

The present study was designed to analyze the
relationships of chronic periodontitis to individual’s
demographics and self-reported oral hygiene habits in
a selected group of Saudi adult patients. Assessment of
such relationships is essential for adequate under-
standing of the oral healthcare needs of the society and
establishing effective preventive programs.4,5,21

According to O’Leary et al18, the goal for patients
to perform acceptable plaque control was to reach
levels of plaque score of 10% or less. In the present
study, the subjects presented unsatisfactory level of
plaque control as no participant had PI below the 20%
and only 11.8 % had PI < 50%. As a result of their poor
plaque control, the study subjects had widespread
gingivitis and chronic periodontitis (> 50% of sites
demonstrated gingival bleeding, PPD > 4 mm and CAL
> 2 mm). There is a general acceptance of high corre-

lations between the dental plaque and presence of
gingivitis and periodontitis.22,23 It has been reported
that the supragingival plaque may provide a favorable
environment for colonization with specific subgingival
flora and indirectly affect the pathogenic subgingival
flora.24

The study results showed that more plaque scores
and more severe gingivitis and periodontitis were
significantly found in older than younger subjects,
males than females and in patients with lower educa-
tion level. These observations are in agreement with
several studies. Grossi et al.6 and Kinane7 found that
periodontitis was more severe in older age groups and
they considered ageing as one of the identified risk
factors for periodontal disease. However, Albandar et
al25 and others26 reported that periodontal disease was
more severe in elderly because of the cumulative
destruction over a lifetime, rather than an age–related

TABLE 5: DEMOGRAPHIC VARIABLES VS CLINICAL PARAMETERS

Demographics PI (%) BOP (%) PPD (mm) CAL (mm)

Age

< 40 years 46.6 ± 13.0 42 ± 23.5 3.1 ± 1.0 3.7 ± 1.64

> 40 years 56.0 ± 21.1 58 ± 21.3 3.8 ± 0.91 4.3 ± 1.40

Marital status

Married 41 ± 13.3 56 ± 24.0 3.0 ± 0.5 3.7 ± 1.2

Not married 44 ± 21.1 59 ± 20.0 3.2 ± 1.0 3.9 ± 2.0

P-value NS NS NS NS

Gender

Female 43.8 ± 20.6 40.6 ± 32.3 2.2 ± 0.44 3.3 ±1.57

Male 60.5 ± 23.2 50.4 ± 49.1 2.8 ± 0.64 4.1 ± 1.61

P-value 0.01 < 0.01 < 0.01 0.001

Education level

> High school 34.5 ± 11.3 53.7 ± 11.2 2.4 ± 0.6 3.2 ± 1.46

< High school 53.5 ± 14.0 72.4 ± 15.3 3.2 ± 1.7 3.7 ± 1.56

P-value 0.01 0.02 < 0.01 0.02

Smoking status

Never 43.7 ± 12.3 56 ± 31.0 3.1 ± 1.5 4.1 ± 1.36

Current 57.5 ± 20.0 38 ± 14.1 3.9 ± 1.0 4.7 ± 1.47

P-value 0.01 0.02 0.01 < 0.01

NS: non-statistically significant
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intrinsic deficiency or abnormality that affects suscep-
tibility to periodontal infection. Regarding gender,
Grossi et al.8 and Miller et al.9 showed that the peri-
odontal disease was more prevalent and more severe in
men than in women. Men are regularly reported to
exhibit poorer oral hygiene and fewer visits to the
dentist than do women.13,27 Furthermore, it has been
suggested that female hormones; especially estrogen,
are likely to protect against destructive periodontal
bone loss1 and this may explain the increase of peri-
odontal disease seen in men. Considering the educa-
tion level, a set of studies found that loss of periodontal
support was more pronounced in patients with low
education.10,11,28 The usual recommendation for preven-
tion and treatment of periodontal disease is to brush
the teeth twice a day, clean interdentally at least once
daily and get regular oral health check-ups.29 Although

the majority of the study subjects had relatively high
levels of education (85% completing at least high school
education), it was somewhat disappointing to find that
67.4% used to brush their teeth once daily or infre-
quently, 58.3% used dental floss occasionally and some
others never used toothbrush (9%) or dental floss
(17%). Moreover, almost 67% visit a dentist irregu-
larly. Overall, these results seem to indicate that there
are some shortages in the oral health education pro-
vided to Saudi adults. Previous studies showed limited
knowledge on prevention and preventive dental behav-
ior among Saudi adults.17,30 Furthermore, limited re-
sources and attention have been devoted to preventive
services in Gulf region.27

The smokers displayed significantly lower bleeding
scores than non-smokers, although they had signifi-

TABLE 6: SELF-REPORTED ORAL HYGIENE HABITS VS. CLINICAL PARAMETERS

Oral Hygiene Habits PI (%) BOP (%) PPD (mm) CAL (mm)

Frequency of toothbrushing
Twice or more/day 21.0 ± 13.2 11.0 ± 8.7 2.0 ± 0.29 3.1 ± 0.6
Once/day 44.2 ± 21.8 42.1 ± 18 2.2 ± 0.41 3.5 ± 0.8
Occasional 47.3 ± 61.0 53.6 ± 32 2.3 ± 1.0 4.2 ± 0.9
Never 91.0 ± 52.1 74.0 ± 44.1 3.1 ± 0.6 4.7 ± 1.2
P-value (ANOVA) 0.01 0.01 NS NS

Frequency of flossing
Once or more/day 23.6 ± 22.6 19.0 ± 27.3 2.2  ±  0.9 3.7 ± 0.8
Occasional 44.4 ± 29.1 61.2 ± 14.9 2.3 ± 1.0 4.8 ± 1.0
Never 48.3 ± 38.0 66.4 ± 28.7 2.4  ± 0.7 5.1 ± 1.3
P- value (ANOVA) 0.00 0.01 NS NS

Use of miswak
Yes 27.8 ± 45.4 23.0 ± 16.5 2.23 ± 1.2 4.9 ± 0.3
No 42.2 ± 26.5 56.8 ± 37.7 2.26 ± 1.1 4.9 ± 0.5
P-value (Student t-test) 0.001 0.001 NS NS

Use of other dental cleaning aids
Yes 45.4 ± 20.6 65.4 ± 43.6 2.16 ± 0.6 4.8 ± 0.9

No 46.7 ± 27.1 68.7 ± 35.2 2.18 ± 1.0 4.7 ± 0.7
P-value (Student t-test) NS NS NS NS

Frequency of professional cleaning
Once every 3 months 22.1 ± 23.6 20.7 ± 21.3 2.1 ± 1.3 3.5 ± 1.4
Once every 6 months 35.3 ± 26.1 49.2 ± 23.6 2.3 ± 1.1 3.7 ± 1.6
Infrequent 47.6 ± 29.3 57.6 ± 34.2 2.4 ± 0.8 3.7 ± 1.1
Never 76.2 ± 25.0 60. 4 ± 23.5 3.1 ± 1.2 4.1 ± 2.1
P-value (ANOVA) 0.01 0.001 NS NS

Brackets:  Significant difference (Scheffe’s test), NS: non-statistically significant, Occasional:<once daily.
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cantly greater plaque indices, deeper periodontal pock-
ets and greater loss of clinical attachments than non-
smokers. Multiple longitudinal studies showed similar
results and provided convincing evidence that smoking
is a major risk factor for periodontal disease.6,8,12 Be-
sides, inadequate oral hygiene habits were found more
commonly in smokers.31 The exact mechanisms by
which tobacco exerts its influence on periodontal tis-
sues are not completely explained. It seems that smok-
ing primarily has a systematic influence by altering the
host response and/or by directly damaging the peri-
odontal cells.1,32

Among the study subjects, more than 50% of the
participants reported less frequent brushing and floss-
ing (< once / daily). These unfavorable oral hygiene
habits had resulted in unsatisfactory level of plaque
control, more gingival bleeding and trends towards
deeper periodontal pockets and greater loss of clinical
attachments. Among the respondents, however, those
with more frequent toothbrushing (twice or more per
day) and flossing (once or more daily) were associated
with better oral hygiene and more healthy gingiva.
These results are in consistent with previous stud-
ies33,34, which reported that unfavorable oral hygiene
practices had a negative effect on gingival/ periodontal
health.

The widespread use of miswak among the subjects
in the present study (60.4%) reflects the religious and
cultural customs of the society. Miswak use is firmly
established and prevalent in Saudi Arabia and other
Muslim countries.35,36,37 In the present study, use of
miswak resulted in significant reductions in plaque and
gingival bleeding scores. Similar results were reported
previously.35,37 It has been reported that miswak has
antibacterial and anti-inflammatory activities against
some dental plaque bacteria.36

The study subjects exhibited low compliance with
regular professional cleaning (66.8 % have had profes-
sional cleaning infrequently and 13.4 % have never
received such treatment before). According to the
literature, compliance with regular dental visits is
generally poor.38 The subjects who reported periodic
professional cleaning at least twice a year had less
plaque and gingivitis than others with less frequent
visits. These findings are in agreement with other
investigations demonstrating adequate oral hygiene
among regular dental attendants.13,39

The possible limitations of the present study would
be the probable bias of its sample. It is small in size and
not a representative since it included patients who
attended the College of Dentistry and may not truly
represent the whole Saudi adult population. So for
further study, a larger, more representative sample
would have to be studied for more direct correlations.

CONCLUSION

The study results indicated that in Saudi adults,
chronic periodontitis is significantly related to the
demographic characteristics and seems to be related to
the self-reported oral hygiene habits Thus, any peri-
odontal care program intended to prevent periodontal
disease among Saudi adults is required to focus on their
demographic characteristics and current oral hygiene
habits.
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