
Taibah University

Journal of Taibah University Medical Sciences (2017) 12(3), 241e248
Journal of Taibah University Medical Sciences

www.sciencedirect.com
Original Article
Prevalence of chronic periodontitis and its risk determinants among

female patients in the Aseer Region of KSA

Nabeeh A. Al Qahtani, MS a, Betsy Joseph, PhD a,*, Angelin Deepthi, MDS b and
Baiju K. Vijayakumari, PhD c

aDepartment of Periodontics and Community Dental Science, College of Dentistry, King Khalid University, Abha, KSA
bDivision of Oral andMaxillofacial Surgery and Diagnostic Sciences, College of Dentistry, King KhalidUniversity, Abha, KSA
cDepartment of Statistics, Government College for Women, Thiruvananthapuram, India
Received 14 October 2016; revised 13 November 2016; accepted 21 November 2016; Available online 3 March 2017
*

326

Pee

165

Pro

(ht
صخلملا

ىضرملانيبهتاددحمونمزملاةثللاباهتلاراشتناىدمديدحتل:ثحبلافادهأ
.ةيدوعسلاةيبرعلاةكلمملابريسعةقطنميف

نسنيبيلاوتلاىلعةديدجةضيرم١٠٠٠هعومجمامصحفمت:ثحبلاقرط
ةيفارغوميدلاصئاصخلاتلمشدقو.ةثلضارمأيأدوجولاماع٧٥-٢٥
ءاددوجوو،ةنهملاو،يميلعتلاىوتسملاو،رمعلاةساردلايفنيكراشمللةفلتخملا
لكلةيمفلاةيحصلاةفاظنلاتاسراممو،ةلئاعلايفةثللاضارمأدوجوو،يركسلا
.اهتدشوةثللاضارمأراشتناةبسنتامولعمليجستمتامك.اهليجستمتو،كراشم

دوجوىلعلديامنهيدل٤٥٧نأدجوُ،ىضرملاءلاؤهنيبنم:جئاتنلا
عبرمرابتخارهظأ.ةثلللصّفمصحفلىضرملاءلاؤهعضخ.ةثللاضارمأ
نأنيحيفدودحمنمزمةثلباهتلانهيدل٪٤٦.٦نأقابطنلااةيحلاصلياك

ةثللاباهتلادوجوةبسنتحوارتدقو.ماعنمزمةثلباهتلانهيدل٪٢.٢
ةثللاباهتلادوجوةبسنتحوارتامنيب،٪١٢ىلإ٪٤.٢نمدودحملانمزملا
ـلياكعبرمتاءاصحإترهظأ.٪١٤.٧ىلإ٪٣.١نمماعلانمزملا
،ةنهملاو،ميلعتلاو،رمعلالثملماوعنأةدودحمملالا"سيلاوeلاكسورك"
درجمبفزنلاو،يركسلاءاددوجوو،نانسلأابيبطلةريخلأاةرايزلادعبُو
ةثللاضارمأبةباصلإلةميقتاذرطاخمتاددحمتناكةيندعمةلآبةسملاملا
.ةراتخملاةعومجملايف

دعيُو.دودحمنمزمةثلباهتلادوجوىضرملاةيبلاغرهظأ:تاجاتنتسلاا
يركسلاءاددوجوو،نانسلأابيبطتارايزةلقو،ةنهملاو،ميلعتلاو،رمعلا
تامولعملامييقتيغبني.نمزملاةثللاباهتلاثودحلةمهمةروطختاددحم
ةبسانملاةجلاعملاضرغلةيانعبةثللاضارمأثودحلةيدرفلارطاخملابةقلعتملا
.لضفأةلماشةماعةحصىلإلوصولاو،ىضرملل

تاددحم؛بيجلاقمعربس؛راشتناةبسن؛نمزملاةثللاباهتلا:ةيحاتفملاتاملكلا
ةروطخ
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Abstract

Objectives: To determine the prevalence of chronic peri-

odontitis and its determinants among patients in the

Aseer Region of KSA.

Methods: A total of 1000 consecutive new female pa-

tients between 25- to 75-years of age were screened for the

presence of any periodontal disease. The various de-

mographic characteristics of the study participants

included age, educational level, occupation, presence of

diabetes mellitus, family history of periodontal disease,

and oral hygiene practices per subject were recorded.

The parameters addressing periodontal prevalence and

severity were also recorded.

Results: Of these patients, 457 were found to have evi-

dence of periodontal disease. These patients were consid-

ered for a further detailed periodontal examination. The

chi-square test for goodness of fit showed that 46.6%

have localized chronic gingivitis while 2.2% have gener-

alized chronic gingivitis. Localized chronic periodontitis

ranged from 4.2% to 12%, whereas generalized chronic

periodontitis varied from 3.1 to 14.7%. The non-

parametric KruskaleWallis chi-square statistics showed

that factors such as age, education, occupation, infrequent

last dental visit, presence of diabetes mellitus and bleeding

on probing were significant risk determinants for peri-

odontal disease in the selected cohort.

Conclusion: The majority of the population showed the

presence of localized chronic gingivitis. Age, education,

occupation, infrequent dental visits and presence of dia-

betes mellitus are significant risk determinants for the
y. This is an open access article under the CC BY-NC-ND license
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occurrence of chronic periodontitis. Information con-

cerning individual risk for developing periodontal disease

should be carefully evaluated for proper patient man-

agement and for better overall general health.

Keywords: Chronic periodontitis; Prevalence; Probing pocket

depth; Risk determinants

� 2017 The Authors.

Production and hosting by Elsevier Ltd on behalf of Taibah

University. This is an open access article under the CC BY-

NC-ND license (http://creativecommons.org/licenses/by-nc-

nd/4.0/).
Introduction

Periodontitis is a disease of the supporting tissues of the
teeth, which are naturally inflammatory. It is a multifactorial
disease causing destruction of the periodontium.1 Not only

does it affect general health,2 it also forms a component of
the global burden of chronic diseases. Geographical
variations are found in the prevalence of periodontal
disease3 and they are mainly attributed to variations in

socioeconomic conditions, behavioural factors, systemic
conditions of people and oral hygiene patterns.

Varying rates of prevalence and the extent of various

forms of periodontal disease exist among different pop-
ulations.4,5 As age increases, an increase in the prevalence of
periodontal disease has been observed. Influences of

nutritional supplements and dietary components have also
been known to influence periodontal health.6,7 Moreover,
due to an increase in life expectancy, there are more people

who have permanent dentition and therefore have an
increased chance of developing various forms of
periodontal diseases.8,9 There is a tendency for the
prevalence of periodontal diseases to differ according to

geographical regions and zones of the world. Furthermore,
prevalence in a region also depends on the case definition
of periodontitis and the population that is being studied.

There may be an increased prevalence of periodontal
disease in developing countries than in the developed ones.10

The National Health and Nutrition Examination Survey III

(NHANES III) conducted in the United States (USA)
between 1988 and 1994 demonstrated that gingival
inflammation occurs in 50% of the adult population.11 A
national survey in the US estimated that 19.9% of the 30-

year-old subjects and 7.3% of those aged 90 years had a
clinical attachment level (CAL) greater than or equal to
5 mm and 7 mm, respectively. The United Kingdom is esti-

mated to have the presence of periodontitis in approximately
42% of the 35- to 44-year-olds and 70% of the 55- to 64-year-
olds with CAL greater than 3.5 mm.12 According to the

WHO, in Germany, nearly one in five people suffers from
periodontitis. The economic burden of this disease can be
estimated from various reports. One such report indicates

that periodontal and preventive procedures totalled 14.3
billion dollars, of which, 4.4 billion dollars was spent on
periodontal services to directly treat the disease.13

Although periodontal diseases are highly prevalent with

varying patterns in different populations, the prevalence
reports are affected by a number of factors such as the tech-
nique used for measurement, the case definition used in the

particular study, the evaluation protocol and variations in oral
health status.14 In 2015, the Joint EU/USA Periodontal
Epidemiology Working Group suggested that the principles

followed for the reporting of the prevalence and severity of
periodontal diseases should be standardized. This would
facilitate better comparisons between populations and

knowledge regarding the variation in prevalence of
periodontitis worldwide. The need for reporting various
periodontal data within specific age groups has been
stressed.14 Furthermore, various exposure profiles such as

diabetes mellitus, smoking status, educational level or
socioeconomic level, health care availability and oral hygiene
behaviours need to be considered for a better understanding

of the reasons for the variation of prevalence.15

Although a number of epidemiological studies have been
conducted to determine the prevalence of oral diseases in the

KSA,16e20 details of disease severity along with the risk
factors has not been reported in the region of Aseer
Province, KSA. Therefore, the research objectives of this
study were to provide estimates on the prevalence and risk

determinants of chronic periodontitis in patients between
25- and 75-years-old and attending the female out-patient
department of the College of Dentistry, King Khalid Uni-

versity, Abha, KSA.

Materials and Methods

Ethical approval was sought from the Head of the

Department of Human Research Ethics Committee of King
Khalid University, Abha, Aseer Region of KSA and was
conducted in accordance with the code of ethics in the
Declaration of Helsinki. A cross-sectional study was con-

ducted at the female OPD, College of Dentistry, King Khalid
University. A total of 1000 consecutive new patients between
the age of 25- and 75-years-old, who attended OPD from

November 2015 to April 2016 and gave informed consent to
participate, were included in the study. They were screened
for the presence of any periodontal disease including gingival

inflammation. Exclusion criteria included patients with any
systemic conditions except diabetes mellitus, periodontal
therapy in the last 6 months, systemic antibiotics within the
last 3 months, along with pregnant and lactating mothers

were excluded from the study. The estimates were deter-
mined according to the suggested standard case definitions
for population-based surveillance of periodontitis and to

estimate the burden of periodontitis on the adult U.S.
population.21,22

Characteristics of study subjects

A detailed description of the characteristics of the study

participants have been collected in major age strata to
facilitate an understanding of the factors that may account
for observed differences in prevalence across studies.

In this study, age [25e34(I), 35e44 (II), 45e54 (III), 55e
64 (IV), 65e74 (V), and 75þ(VI)], educational level [below
5th grade (I), primary schooling (II), high school (III) and
graduate/post graduate (IV)], occupation [housewife (I),

worker (II), semi-professional (III), and professional (4)],

http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
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presence of diabetes mellitus and presence of a family history
of periodontal disease [Yes (1) and No (0)]; tooth brushing

frequency [<2 times/day (1) and �2 times/day (2)]; use of
interdental aids [ Yes (1) and No (0)]; last dental visit [Within
the last 12 months (1) and less often (0)] and the presence of

plaque [ Yes (1) and No (0)] are reported. The number of
teeth present and the number of dental implants per subject
were also recorded.
Periodontal items addressing periodontal prevalence and
severity

After the demographic details were collected from each

patient, a single examiner conducted the periodontal exam-
inations. Gingival recession (GR) [¼ distance between the
free gingival margin (FGM) and the cemento-enamel junc-
tion (CEJ)] and probing pocket depth (PPD) (¼ distance

from FGM to the bottom of the sulcus or periodontal
pocket) were measured for all of the teeth excluding third
molars. For these measurements, a William’s graduated

periodontal probe was positioned parallel to the long axis of
the tooth at each site. Each measurement was rounded to the
lower whole millimetre. Clinical attachment loss, which is the

extent of periodontal support that has been destroyed
around a tooth (CAL) was calculated by the sum of PPD and
GR. The subject level assessment of the prevalence of PPD
and CAL was conducted according to Table 1 (based on an

Update by the Task Force of American Academy of
Periodontology Board of Trustees e 2014)23

For localized chronic periodontitis, the criteria was that

30% of the teeth or less are affected, whereas generalized
chronic periodontitis was defined as periodontitis with
>30% of the teeth affected.24
Sample size calculation

The data were collected from the first 1000 consecutive
new patients who attended OPD from November 2015 to

April 2016. Using the formula provided below, it was
determined that the study had a power of 90%.

n ¼ 4
�pq
L

�2

where p ¼ population proportion of positive character,
q ¼ 1-p and L ¼ allowable error.

For this study, L was presumed to be 10% of p, which

provided a power of (1-L), i.e., 90% for the study. Because
there is not much data available regarding the prevalence of
chronic periodontitis in this region, p may be taken as 30%.7

Therefore, it was concluded that a minimum of 635 patients
were needed for this study.
Table 1: Guidelines for determining the severity of

periodontitis.

Severity of periodontitis Slight Moderate Severe

Probing depths >3 & <5 mm �5 & <7 mm �7 mm

Clinical attachment loss 1e2 mm 3-4 mm 5 þ mm
Data analysis

A subject-level analysis was performed statistically for

each of the parameters using SPSS software for Windows,
Version 16.0. (SPSS Inc., Chicago, IL, USA). The frequency
and percentage were calculated as summary measures for
condensing the raw data. S chi-square test for goodness of fit

was employed to find a significant proportion difference in
various types of chronic periodontitis. Non-parametric
KruskaleWallis chi-square statistics was calculated to find

significant risk determinants associated with various types of
chronic periodontitis. A calculated p-value less than 0.05 was
considered statistically significant.
Results

Among the patients who attended the OPD, 1000

consecutive new patients during November 2015 to April
2016 were screened for periodontal disease. This included
328 patients between 25- and 34-years-old (32.8%); 255 pa-

tients between 35- and 44-years-old (25.5%); 128 patients
between 45- and 54-years-old (12.8%); 152 patients between
55- and 64-years-old (15.2%) and 137 between 65- and 74-
years-old (13.7%). Of these, 457 patients were found to

have a presence of periodontal disease, including gingival
inflammation, and hence were included in a more detailed
periodontal examination. Table 2 shows the demographic

characteristics of the study subjects who underwent the
detailed periodontal examinations. Among the population
observed, a significant majority of the patients were below

a 5th grade (100%) and primary school (68.56%)
education level and were in the 65- to 74-year-old group
and the 25- to 34-year-old group, respectively. Only 7.73%

were college educated and they were in the 25- to 34-year-old
age category. In terms of occupation, a significant majority
were housewives, i.e., 100% were in the 65- to 74-year-old
group and 83.33% were in the 45- to 54 and 55- to 64-year-

old group, whereas only 22.68% in the 25- to 34-year-old
group and 1.53% in the 35- to 44-year-old group were pro-
fessionals. Of the total population examined, 15.75% were

reported to be diabetic. A significant majority (38.8%) of
diabetes mellitus was present in the 45- to 54-year-old cate-
gory, whereas a family history of diabetes mellitus was at a

maximum in the 35- to 44-year-old group (51.91%). A total
of 26.38% in the 45- to 54-year-old category reported a
family history of periodontal disease, whereas 83.3%
brushed less than twice a day in the 65- to 74-year-old

category and 34.02% reported brushing twice or more daily
in the 25- to 34-year-old group. Though none of the patients
used an the interdental brush was in the 65- to 74-year-group,

17.01% in the 25- to 34-year-old group reported to be using
it. In terms of the last dental visit, 43.11% (35- to 44-year-old
group) had their dental visit within last one year while

91.67% (65- to 74-years-old) had it less often. The study
population had a maximum of 27.10 � 3.15 teeth (25- to 34-
years-old) and a minimum of 18� 6.22 teeth (65- to 74-years-

old) and there were no dental implants in anyone examined.
Tables 3 and 4 shows the distribution of probing pocket

depth and severity of periodontitis, respectively. In terms
of probing pocket depth, a significant majority (87.11%)

had a probing depth � 3 mm and were in the 25- to 34-



Table 2: Characteristics of the study subjects who underwent periodontal examinations (Total n [ 1000; Periodontal findings in

n [ 457).

Age group, years

25e34 35e44 45e54 55e64 65e74

Number of subjects 194 131 72 48 12

Education

Below 5th Grade (162) 21 (10.82%) 52 (39.69%) 47 (65.28%) 30 (62.50%) 12 (100%)

Primary school (266) 133 (68.56%) 75 (57.25%) 18 (25%) 18 (37.50%) 0

High School (36) 25 (12.89%) 4 (3.05%) 7 (9.72%) 0 0

College and above (15) 15 (7.73%) 0 0 0 0

Occupation

Housewife (307) 138 (71.13%) 57 (43.51%) 60 (83.33%) 40 (83.33%) 12 (100%)

Worker (39) 3 (1.55%) 27 (20.61%) 5 (6.94%) 4 (8.33%) 0

Semi-professional (65) 9 (4.64%) 45 (34.35%) 7 (9.72%) 4 (8.33%) 0

Professional (46) 44 (22.68%) 2 (1.53%) 0 0 0

Diabetes Mellitus (72) 8 (4.12%) 22 (16.79%) 28 (38.80%) 10 (20.80%) 4 (33.3%)

Family history of Periodontal

disease (58)

23 (11.80%) 11 (8.35)% 19 (26.38%) 5 (10.42%) 0

Family history of DM(148) 45 (23.19%) 68 (51.91%) 30 (41.67%) 5 (10.42%) 0

Tooth brushing frequency

<2 times/day 128 (65.46%) 89 (67.93%) (62)86.11% (30)62.51% 10 (83.3%)

�2 times/day 66 (34.02%) 42 (32.06%) (10)13.89% (18)37.49% 2 (16.60%)

Use of interdental aids

No 161 (82.98%) 124 (94.65%) 62 (86.11%) 43 (89.58%) 12 (100%)

Yes 33 (17.01%) 7 (5.34%) 10 (13.88%) 5 (12.50%) 0

Last dental visit

Within last 12 months 44 (22.68%) 57 (43.11%) 14 (19.44%) 12 (25%) 1 (8.33%)

Less often 150 (77.31%) 74 (56.48%) 58 (80.55%) 36 (75%) 11 (91.67%)

Tooth count 27.10 � 3.15 26.98 � 3.4 24.61 � 4.76 23.16 � 3.41 18 � 6.22

Prevalence of dental implants 0% 0% 0% 0% 0%

Data are presented as numbers (percentages) or means � standard deviations.
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years-old group, whereas the highest mean probing pocket
depth was measured at 5.33 � 0.77 mm and was in the 65- to

74-year-old group. With regard to the severity of periodon-
titis, 65.46% showed no clinical attachment loss, whereas the
highest attachment loss was recorded in the 65- to 74-year-

old group (7.0 � 0.9 mm). The data and test of significance
regarding prevalence of various forms of chronic periodon-
titis (chi-square test for goodness of fit) is detailed in Table 5,

whereas the distribution of data and test of significance
(Kruskal Wallis chi-square) for various risk factors with
respect to periodontal disease are shown in Table 6. The chi-

square test for goodness of fit showed that among the pop-
ulation observed, a significant majority of 46.6% have
localized chronic gingivitis (p < 0.01). This is statistically
highly significant. The other disease entities were found in

varying percentages as follows: generalized chronic gingivitis
(2.2%), localized mild chronic periodontitis (6.3%), localized
moderate chronic periodontitis (12.0%), localized severe

chronic periodontitis (4.2%), generalized mild chronic peri-
odontitis (10.9%), generalized moderate chronic periodon-
titis (14.7%) and generalized severe chronic periodontitis

(3.1%). The KruskaleWallis test showed that age, educa-
tion, occupation, BOP and infrequent dental visits were a
significant risk determinant for the occurrence of chronic

periodontitis (p < 0.01), whereas the presence of diabetes
mellitus was also found to be a risk determinant at p < 0.05,
which is statistically significant. It was also found that the
presence of plaque, the number of teeth present, a family

history of periodontitis, frequency of tooth brushing and use
of interdental aids had no association with the occurrence of
chronic periodontitis (p > 0.05) in this study population.
Discussion

To the best of our knowledge, this is the first detailed
report of the prevalence of chronic periodontitis and its risk

determinants among females in the Aseer Region. Accessi-
bility to data from females was easily collected; hence, this
study describes the disease in the female population. It is of

great significant relevance to understand the pattern and
aetiology of periodontal disease in a population. Other than
being one of the most common causes of tooth loss in adults,
knowledge regarding the prevalence of periodontitis becomes

even more important with emerging evidence strongly sug-
gesting the association between oral health and systemic
health. Studies support the association between periodontal

disease and various systemic conditions such as cardiovas-
cular disease, type 2 diabetes mellitus, adverse pregnancy
outcomes, and osteoporosis.25e28 There is also evidence that

improvement in periodontal status ameliorates these
systemic illnesses.29 Hence, as the first step, we sought to
determine the prevalence of chronic periodontal disease in

our population. As periodontal disease is multifactorial,
effective disease management also requires a clear
understanding of all of the associated risk factors.

Various case definitions have been used throughout the

literature to report prevalence estimates. This heterogeneity



Table 3: The distribution of the probing pocket depth and severity of periodontitis according to the Task Force of the American

Academy of Periodontology Board of Trustees (2014 update).

Severity of periodontitis Age, years

25e34 35e44 45e54 55e64 65e74

(n ¼ 194) (n ¼ 131) (n ¼ 72) (n ¼ 48) (n ¼ 12)

Prevalence PD � 3 mm 169 (87.11%) 103 (78.63%) 48 (66.67%) 28 (58.83%) 6 (50%)

Prevalence PPD >3 &< 5 mm 15 (7.73%) 26 (19.85%) 10 (13.89%) 9 (18.75%) 0

Prevalence PPD � 5 to <7 mm 10 (5.15%) 2 (1.53%) 8 (11.11%) 6 (12.50%) 5 (41.67%)

Prevalence PPD � 7 mm 0 0 6 (8.33%) 5 (10.42%) 1 (8.33%)

Mean PPD (mm) 2.9 � 0.7 2.82 � 0.8 2.7 � 1.1 2.41 � 1.5 5.33 � 0.77

Data are presented as numbers (percentages) or means � standard deviations.

Table 4: The distribution of clinical attachment loss and severity of periodontitis of subjects in total and according to age based on the

1999 International Workshop for a Classification of Periodontal Diseases and Conditions.

Degree of Periodontitis Age, years

25e34 35e44 45e54 55e64 65e74

(n ¼ 194) (n ¼ 131) (n ¼ 72) (n ¼ 48) (n ¼ 12)

No (0 CAL) 127 (65.46%) 65 (49.62%) 15 (20.83%) 0 0

Mild (CAL 1e2 mm) 25 (12.89%) 10 (7.63%) 13 (18.06%) 13 (27.08%) 5 (41.67%)

Moderate (CAL 3e4 mm) 18 (9.28%) 50 (38.71%) 26 (36.11%) 20 (41.67%) 3 (25.00%)

Severe (CAL � 5 mm) 24 (12.37%) 6 (4.58%) 18 (25%) 15 (31.25%) 4 (33.33%)

Mean CAL (mm) 4.5 � 1.1 3.2 � 0.8 3.9 � 1.3 4.4 � 1.7 7.0 � 0.9

Data are presented as numbers (percentages) or means � standard deviations.
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causes difficulty in comparison between populations and in
drawing conclusions regarding the worldwide prevalence of
periodontal disease. Therefore, the present study follows the
recommendations promulgated by the Joint EU/USA Peri-

odontal Epidemiology Working Group in 2015 to report
prevalence. It was found that in this population, a significant
majority (46.6%) have localized chronic gingivitis. The re-

sults of this study may be applicable for a larger population
Table 5: The data and test of significance regarding the prev-

alence of various forms of chronic periodontitis (chi-square test

for goodness of fit).

Disease distribution

Frequency Percentage p-value

Localized Chronic Gingivitis 213 46.6 <0.01**

Generalized Chronic Gingivitis 10 2.2

Localized Mild Chronic

Periodontitis

29 6.3

Localized Moderate Chronic

Periodontitis

55 12.0

Localized Severe Chronic

Periodontitis

19 4.2

Generalized Mild Chronic

Periodontitis

50 10.9

Generalized Moderate Chronic

Periodontitis

67 14.7

Generalized Severe Chronic

Periodontitis

14 3.1

**(statistically highly significant).
because a wide range of patients from age 25 to 70 partici-
pated in this study.

In the present study, the Kruskal Wallis test showed that
age is a significant risk factor/determinant for the occurrence

of chronic periodontitis (p < 0.01). Generalized chronic
gingivitis has the highest chance of occurrence in the 25- to
34-year-old group. This is in accordance with an earlier

study18 where the prevalence and severity of gingivitis was
found to be increased with age to a peak in the 21- to 30-
year-old age group. Similarly, there is evidence indicating

that periodontal diseases in the early stages were more
prevalent in the younger age groups compared to advanced
stages that were more prevalent in the older age groups.30

The impact of socioeconomic inequalities on health is
well-documented.31 In the present study, education was
found to be a significant risk factor/determinant for the
occurrence of chronic periodontitis (p < 0.01) and the

group that received primary schooling had highest chance
(73.7%) of developing localized chronic periodontitis
(severe) (p < 0.01). A majority of participants belonged to

the middle of the lower category of education, which could
be one of the reasons for a greater risk of periodontitis. It
could be noted that efforts to eliminate educational

inequalities, which lead to better periodontal health, should
focus on early life interventions through incorporation of
lessons on importance and practice of oral health more

effectively into the education system.
In the case of occupation, housewives had the highest

chance of occurrence (97%) of generalized chronic peri-
odontitis (moderate) (p < 0.01). It is likely that the widely

observed relationship between education and occupation



Table 6: Distribution of data and test of significance (Kruskal Wallis chiesquare) for various risk factors with respect to chronic

periodontitis.

Risk determinants Risk determinants-most

prevalent category

Disease variant-most prevalent Percentage p-value

Age, years 25e34 Generalized Chronic Gingivitis 100 <0.01**

Education Primary schooling Localized Chronic Periodontitis (Severe) 73.7 <0.01**

Occupation Housewife Generalized Chronic Periodontitis

(Moderate)

97 <0.01**

Last dental visit Less than once a year Generalized Chronic Gingivitis 90 <0.01**

BOP Present Localized Chronic Periodontitis (Severe) 94.7 <0.01**

Diabetes Mellitus Present Generalized Chronic Gingivitis 90 <0.05*

Presence of plaque e e e >0.05ns

Tooth count e e e >0.05ns

Family history of Periodontitis e e e >0.05ns

Tooth brushing frequency e e e >0.05ns

Use of interdental aids e e e >0.05ns

**(statistically highly significant); * statistically significant); ns(not significant).
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levels and periodontal health is a function of better oral

hygiene among the better educated, more positive attitudes
toward oral hygiene, and a greater frequency of dental visits
among the more dentally aware.32 The prevalence of
periodontal disease was significantly higher in the poor

oral hygiene group compared to the good oral hygiene
group. This finding is consistent with previously reported
differences in oral hygiene.33 It is well documented that

only some (5%e15%) of any population suffers from
severe generalized periodontitis even though moderate
disease affects a majority of adults.8 The results of the

present study are similar to this because 3.1% had
generalized severe chronic periodontitis, whereas 14.1%
had generalized moderate chronic periodontitis and 10.9%
had generalized mild chronic periodontitis.

Diabetes mellitus was found to be associated with a high
chance (90%) of occurrence of generalized chronic gingivitis
(p < 0.05). The people with diabetes have been known to

have significantly more disease than the controls. Diabetic
patients were twice as likely as non-diabetic subjects to have
attachment loss.34 The prevalence of diabetics and a family

history of periodontal disease may have been
underestimated in this study due to the method of
identification (based on the patient’s memory) and possibly

because a low educational status, and hence, subjects may
not be aware of their condition or do not consider it
important enough to report it appropriately.

Similarly, infrequent dental visit (less than once a year)

was also found to be a risk determinant as patients in this
group had the highest chance (90%) of generalized chronic
gingivitis (p < 0.01). This result is in correlation with other

studies30,35 where infrequent dental visits are a risk indicator
for chronic periodontitis. Similarly, the presence of bleeding
from probing was found to be significant risk factor/

determinant for the occurrence of chronic periodontitis
(p < 0.01) as it showed a 94.7% chance to develop
localized severe chronic periodontitis. These results are in

agreement with the majority of the literature, which reports
the presence of BOP as an indicator for periodontitis.36

The impact of periodontal disease on general health has
been widely studied.2 Among Saudi mothers, a higher

incidence of preterm low birth weight was reported in
patients with periodontal disease.37,38 Another study

reported a high prevalence of periodontal disease among
pregnant females, especially with gestational diabetes
mellitus (GDM). Severe periodontal diseases were elicited in
37% of the pregnant females with GDM, 29% of the

pregnant females without GDM and 14% of the non-
pregnant normal control group.39 Therefore, adequate
information regarding the load of periodontal disease in a

population is important to manage it effectively. However,
the limitation of the present study includes the fact that only
female patients have been assessed and therefore

generalization of the results needs to be done carefully.
Additionally, this is a hospital-based study and hospital
patients provide higher estimates of the disease unlike field
studies. Moreover, use of manual probes for estimating peri-

odontal parameters should also be consideredwhile evaluating
the results. It should be noted that to overcome this, a double-
pass technique was used to probe the periodontal pockets.

Conclusion

Overall, the study demonstrates the presence of peri-
odontal disease in varying degrees. A total of 46.6% have
localized chronic gingivitis, whereas 2.2% have generalized

chronic gingivitis. Localized chronic periodontitis ranged
from 4.2% to 12%, whereas generalized chronic periodon-
titis varied from 3.1 to 14.7% in this population. Based on

the results of this study, age, education, occupation, BOP
and infrequent dental visits and the presence of diabetes
mellitus are significant risk determinants for the occurrence

of chronic periodontitis. Information concerning the indi-
vidual risk for developing periodontal disease should be
carefully obtained through careful evaluation of the patient’s

demographic data, medical and dental history and a clinical
examination for effective patient management.

Recommendation

Because risk prediction is a potential science in peri-
odontology, the information from such studies regarding the

prevalence of periodontal disease and its risk determinates is
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important for managing it effectively. This would also allow
the development of a risk calculator specific to this region

that could enable clinicians to evaluate the patient’s risk of
disease to provide timely intervention.
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9. Costa FO, Guimarães AN, Cota LO, Pataro AL, Segundo TK,

Cortelli SC, Costa JE. Impact of different periodontitis case

definitions on periodontal research. J oral Sci 2009; 51(2): 199e

206.

10. Ababneh KT, Hwaij ZM, Khader YS. Prevalence and risk in-

dicators of gingivitis and periodontitis in a multi-centre study in

North Jordan: a cross sectional study. BMC Oral Health 2012

Jan 3; 12(1): 1.
11. Albandar JM, Brunelle JA, Kingman A. Destructive peri-

odontal disease in adults 30 years of age and older in the United

States, 1988e1994. J Periodontol 1999 Jan 1; 70(1): 13e29.

12. Fuller E, Steele J, Watt R, Nuttall N. Oral health and function-a

report from the adult dental health survey 2009. London: Health

and Social Care Information Centre; 2011.

13. Brown LJ, Johns BA, Wall TP. The economics of periodontal

diseases. Periodontol 2000 2002 Apr 1; 29(1): 223e234.

14. Holtfreter B, Albandar JM, Dietrich T, Dye BA, Eaton KA,

Eke PI, Papapanou PN, Kocher T. Standards for reporting

chronic periodontitis prevalence and severity in epidemiologic

studies. J Clin Periodontology 2015 May 1; 42(5): 407e412.

15. Holtfreter B, Demmer RT, Bernhardt O, Papapanou PN,

Schwahn C, Kocher T, Desvarieux M. A comparison of peri-

odontal status in the two regional, population-based studies of

SHIP and INVEST. J Clin Periodontol 2012 Dec 1; 39(12):

1115e1124.

16. Eid MA, Selim HA, Al-Shammery AR. The relationship be-

tween chewing sticks (Miswak) and periodontal health. Part I.

Review of the literature and profile of the subjects. Quintessence

Int 1990 Nov 1;(11): 21.

17. Almas KH, Babay NA. The prevalence and severity of localized

juvenile periodontitis in a female Saudi population. Trop Dent J

1997: 29e32.

18. Hossain MZ, Fageeh HN, Elagib MF. Prevalence of periodontal

diseases among patients attending the Outpatient Department at

the College of Dentistry, King Khalid University, Abha, Saudi

Arabia. City Dent Coll J 2013 Feb 17; 10(1): 9e12.

19. Eid HE. Prevalence of anterior gingival recession and related

factors among Saudi adolescent males in Abha City, Aseer

Region, Saudi Arabia. J Dent Res Rev 2014 Jan 1; 1(1): 18.

20. Idrees MM, Azzeghaiby SN, Hammad MM, Kujan OB. Prev-

alence and severity of plaque-induced gingivitis in a Saudi adult

population. Saudi Med J 2014; 35(11): 1373.

21. Page RC, Eke PI. Case definitions for use in population-based

surveillance of periodontitis. J Periodontology 2007 Jul; 78(7S):

1387e1399.

22. Eke PI, Page RC, Wei L, Thornton-Evans G, Genco RJ. Up-

date of the case definitions for population-based surveillance of

periodontitis. J Periodontol 2012 Dec; 83(12): 1449e1454.
23. PERIODONTITIS O. American academy of periodontology

task force report on the update to the 1999 classification of

periodontal diseases and conditions. J Periodontol 2015 Jul;

86(7): 835e838.

24. Armitage GC. Development of a classification system for

periodontal diseases and conditions. Ann Periodontol 1999 Dec

1; 4(1): 1e6.
25. Dhadse P, Gattani D, Mishra R. The link between peri-

odontal disease and cardiovascular disease: how far we have

come in last two decades? J Indian Soc Periodontol 2010 Jul 1;

14(3): 148.

26. Preshaw PM, Alba AL, Herrera D, Jepsen S, Konstantinidis A,

Makrilakis K, Taylor R. Periodontitis and diabetes: a two-way

relationship. Diabetologia 2012 Jan 1; 55(1): 21e31.

27. Wactawski-Wende J. Periodontal diseases and osteoporosis:

association and mechanisms. Ann Periodontol 2001 Dec 1; 6(1):

197e208.

28. Xiong X, Buekens P, Fraser WD, Beck J, Offenbacher S.

Periodontal disease and adverse pregnancy outcomes: a sys-

tematic review. BJOG An Int J Obstetrics Gynaecol 2006 Feb 1;

113(2): 135e143.

29. Kim J, Amar S. Periodontal disease and systemic conditions: a

bidirectional relationship.Odontology 2006 Sep 1; 94(1): 10e21.

30. Bansal M, Mittal N, Singh TB. Assessment of the prevalence of

periodontal diseases and treatment needs: a hospital-based

study. J Indian Soc Periodontol 2014 Dec; 19(2): 211e215.
31. Boillot A, El Halabi B, Batty GD, Rangé H, Czernichow S,
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