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AćĘęėĆĈę

Chronic periodontitis is the second most common oral disease worldwide. It
is a multifactorial disease with a bacterial plaque as the necessary factors;
however, other factors such as age, systemic conditions and social habits do
play a determining role in the development of periodontitis. Therefore, this
study evaluated the correlation between the severity of chronic periodontitis
with a series of socio-demographic background and clinical variables. This
was a retrospective, observational study of chronic periodontitis population
that attended IIUM Dental Clinic from the year 2014 to 2017. The data was
extracted from patients’ case records systematically using structured data
extraction form. Only case records with full clinical history and periodontal
charting were undertaken as samples. IBM SPSS-24 was used for data analy-
sis. Chi-square (χ2) andMann-WhitneyU testswere applied to infer the above
relationship. Thosewho are professionalworkers, suffered from systemic dis-
eases and were addicted to tobacco exhibited more severe disease, though
statistically not signiϐicant. Patients with moderate and severe chronic peri-
odontitis showed greater plaque deposits and had deeper periodontal pock-
ets than those with mild form (p<0.05). Severe chronic periodontitis was
found prevalent in the studied population. As a conclusion, the clinical and
socio-demographic characteristics showed non-signiϐicant correlations with
the severity of the disease except for gender, plaque control levels, and a num-
ber of deep pocket sites. Future studies should consider including more sam-
ple size frommulticenter population.
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INTRODUCTION

The recent Global Burden of Disease study reported
that periodontitis is the 6th most common oral dis-
easeworldwidewith an overall prevalence of 11.2%
and around 743 million people are affected (Tonetti
et al., 2017). Some epidemiological studies had
reported a higher prevalence of the disease in
females compared to males, which range from 50%
to 55% (Rao et al., 2016). This has been attributed
to hormonal imbalance, poor nutrition and frequent
childbirths (Reddy, 1992). In contrast, male genders
were most affected in some other studies (NOHSA,
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2010; Eke et al., 2015).
Periodontitis is a multifactorial inϐlammatory dis-
ease with risk factors such as diabetes melli-
tus, smoking and most commonly inadequate oral
hygiene (Bakdash, 1994). The adherence of plaque
bioϐilm to tooth surface releases a toxin, which
triggers a cascade of inϐlammatory response and
infection that leads to the destruction of tooth-
supporting structures including bone, periodontal
ligament and cementum. Subsequently, it resulted
in gingival recession, tooth mobility and higher
chances of tooth loss. The accumulation of plaque
bioϐilm is usually caused by improper tooth brush-
ing technique, failure to carry out interdental clean-
ing and irregular dental visits (Lertpimonchai et al.,
2017). The most devastating impact of the disease
is multiple tooth loss, where affected individuals
may suffer from edentulism and masticatory dys-
function that affects their nutrition, quality of life
and self-esteem(Pihlstrom et al., 2005; Petersenand
Ogawa, 2012). Moreover, severe periodontitis has
been associated with other systemic diseases, like
HIV infection, adverse pregnancy outcomes and car-
diovascular disease (Kumar et al., 2013; Stewart and
West, 2016). With such a relationship between oral
health and general health, it is therefore paramount
to recognize periodontitis individuals, treat the dis-
ease and prevent its progression.

One of the critical elements in the disease manage-
ment is the control of risk factors and promotion of
healthy lifestyle, including optimal self-performed
oral hygiene combined with control of periodontal
inϐlammation via professional bioϐilm removal in the
supra- and subgingival environments (Tonetti et al.,
2017). Furthermore, studies have shown that mod-
iϐication of other risk factors such as smoking and
diabetes during periodontitis treatment improves
the outcomes post-periodontal therapy (Preshaw
et al., 2005; Teeuw et al., 2010).
To date, there is still limited information on the
prevalence and oral health parameters of chronic
periodontitis in Kuantan, Pahang, Malaysia. Such
data are important to identify people at high risk
for periodontal disease and undertake strategic
planning for preventive and therapeutic programs.
Therefore, our study was aimed to assess the rela-
tionship of socio-demographic data and oral health
parameters with different severity of chronic peri-
odontitis population attending the IIUM Dental
Clinic, Kuantan, Pahang.

MATERIALS ANDMETHODS

This is a retrospective, descriptive cross-sectional
study of patients’ treatment records. Ethical

approval was obtained from the International
Islamic University Malaysia (IIUM) Research Ethical
Committee (IREC no. 693). The study population
consisted of screened chronic periodontitis patients
who visited IIUM Dental Clinic, Kuantan, Pahang
from the year 2014 up to June 2017. The list of
chronic periodontitis patients was gathered from
the specialist’s clinic, outpatients and student’s
list where the redundant names were excluded.
Patients with incomplete details and those seeking
dental treatment from the year 2013 backwards
were also excluded.

Data extraction forms consisted of three parts,
which are socio-demographic information, etiology
of disease, full periodontal charting, course of treat-
ment that has been provided and current status of
patients. The ϐirst part of data collection focused
on patients’ basic information such as name, age,
date of birth, race, gender and occupation. This
to facilitate an understanding of the factors that
may account for observed differences in prevalence
across studies.

The second part focused on the etiology of the dis-
ease, including environmental factors such as smok-
ing, oral hygiene practice, and diabetes mellitus sta-
tus. The third part consisted of full periodontal
parameters assessment to assess the clinical presen-
tation, distribution and severity of the disease. This
includes full mouth plaque score (FMPS), full mouth
bleeding score (FMBS), probing pocket depth (PPD)
and missing teeth. Only completed data were anal-
ysed.

The collected data were analyzed using IBM Statis-
tical Package for Social Science (IBM-SPSS) Version
24. For a detailed understanding of demographic
characteristics of the disease, chronic periodontitis
was initially divided into three groups based on the
severity of the disease - mild, moderate and severe.
However, the moderate to severe chronic periodon-
titis group were then combined when analysis of
the relationshipwith periodontal health parameters
was performed.

A subject-level analysis was performed statistically
for each parameter. The frequency and percentage
were calculated as summary measures for condens-
ing raw data. Chi-square test was employed to ϐind
a signiϐicant proportion difference in various types
of chronic periodontitis. Mann-Whitney U test was
performed to ϐind the relationship between differ-
ent oral health parameters with different severity of
chronic periodontitis. A calculated p-value of less
than 0.05 was considered statistically signiϐicant.
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RESULTS AND DISCUSSION

Figure 1: The distribution of chronic
periodontitis severity based on AAP
Classiϐication 1999

The descriptive analysis showed that the majority
(69%) of chronic periodontitis patients had severe
attachment loss (Figure 1). Table 1 outline the dif-
ference in socio-demographic variables according to
the severity of chronic periodontitis. Male patients
were found to have more severe chronic peri-
odontitis as compared to female patients (p<0.05).
Majority of the severe chronic periodontitis patients
were in the age group of 50 to 64 years old.
About 79.3% of patients who worked in the pro-
fessional/technical/managerial area also presented
with severe chronic periodontitis, although the dif-
ference was found insigniϐicant in comparison to
other areas of work (p>0.05).

Twenty-one patients (84%) whowere smokers pre-
sented with severe chronic periodontitis whilst one
(4%) has a mild form. About 64% of patients with
diabetes and 20% with hypertension have severe
disease. Most of the severe chronic periodonti-
tis patients brush twice daily, but only 23 of them
were using ϐloss, 12 were using sticks, and one was
using an interdental brush. However, no signiϐicant
difference was found in interdental cleaning aids
usage between the severities of chronic periodon-
titis. Table 2 shows that the FMPS is signiϐicantly
higher between moderate to severe chronic peri-
odontitis as compared to mild chronic periodontitis
group (p=0.024). The number of sites with pocket
depth, PD <4mmare also signiϐicantly lower inmod-
erate to severe forms compared tomild chronic peri-
odontitis. In contrast, the deep pockets (PD≥ 6mm)
is signiϐicantly higher in moderate to severe chronic
periodontitis group.

As chronic periodontitis is multifactorial, effec-
tive disease management requires a clear under-

standing on the prevalence, etiology and pattern
of chronic periodontitis in a population. Hence,
this study describes the disease in the Kuantan
population attending the IIUM Dental Clinic. The
present study follows the recommendations based
on the (Task Force of American Academy of Peri-
odontology Board of Trustees, 2015) Update by the
Task Force of American Academy of Periodontol-
ogy Board of Trustees-2014 for the determination of
diagnosis and reporting of the prevalence.

In this study, the prevalence of severe chronic peri-
odontitis in male was signiϐicantly higher than the
female group. This concurred with multiple stud-
ies in the literatures (NOHSA, 2010; Shiau and
Reynolds, 2010; Machado et al., 2018). This differ-
ence has been associatedwith the habits of smoking
and poor oral hygiene in male and traditionally con-
sidered to be a reϐlection of better oral hygiene prac-
tices in females and/or increase utilization of oral
healthcare services among women (Reddy, 1992).
Furthermore, recent literature has proposed the
sex-speciϐic and biological difference was observed
in the immune response and prevalence of the sub-
gingival periodontal pathogen in male with peri-
odontitis compared to female (Ioannidou, 2017).
However, the prevalence assessed among these
types of samples should be interpreted carefully
as the clinic care-based population may reϐlect the
group which are more accessible to dental facilities
and those who have dental problems.

Patients within the age group between 50 to 64
years old presented with the highest prevalence of
chronic periodontitis and more severe periodontal
destruction compared to other age groups. A survey
at the national level had reported female and male
within the age group of 45 to 54 and 55 to 64 years
old presentedwith shallow and deep pocket respec-
tively (NOHSA, 2010). Whereas, the United States
National Health and Nutritional Examination Sur-
vey (NHNES) found that young adults from the 30s
and more for both gender are commonly affected
by periodontitis (Eke et al., 2015). However, both
national surveys used the Community Periodontal
Index of Treatment Needs (CPITN) examination for
estimating the prevalence which has been associ-
ated with 50% of error (Eke et al., 2015). The esti-
mation of prevalence using full-mouth periodontal
examination is considered more valid for chronic
periodontitis disease. Such study using full peri-
odontal examinationwas conducted in an epidemio-
logical study of a Portuguese population, where they
reported the prevalence of chronic periodontitis the
highest in the 45 to 65 years age group (Machado
et al., 2018). Age has been shown to be a risk fac-
tor for the periodontal disease, but age itself does
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Table 1: The relationship between socio-demographic variables with different severities of
chronic periodontitis.(n=157)
Variables Sub-group Mild

n=25
Moderate
n=24

Severe
n=108

P-value

n (%) n (%) n (%)

Gender Male (n=85) 8 (9.4) 11(12.9) 66 (77.6) 0.021*
Female (n=72) 17 (23.6) 13 (18.1) 42 (58.3)

Age (years) 20 to 34 3 (23.1) 4 (30.8) 6 (46.2) 0.532
35 to 49 7 (13.5) 8 (15.4) 37 (71.2)
50 to 64 14 (17.5) 11(13.8) 55(68.8)
More than 65 1 (8.3) 1 (8.3) 10 (83.3)

Race Malay 10 (11.4) 15 (13.2) 63 (55.4) 0.01*
Chinese 10 (23.8) 6 (14.3) 26 (61.9)
Indian 4 (23.5) 1 (5.9) 12 (70.6)

Occupation Professional/technical
/managerial

1(3.4) 5(17.2) 23(79.3) 0.517

Agriculture/ϐishery 1(50) 0 1 (50)
Military/Police
/ϐireman

0 1(25) 3(73)

Factory worker 0 0 2(100)
Clerical/sales 3(50) 2(33.3) 1 ((16.7)
Services (domestic/water
/security)

2(16.7) 2(16.7) 8(66.7)

Housewife 4(17.4) 3(13) 16(69.6)
Own business 6(26.1) 3(13) 14(60.9)
Student 0 1(33.3) 2(66.7)
Retired 2(10) 2(10) 16(80)
Unemployed 1(33.3) 2(10) 2(66.7)

Smoking
habit

Yes 1(4) 3(12) 21(84) 0.232

Medical status Diabetes mellitus (Yes) 5(20) 4(16) 16(64.1) 0.729
Hypertension (Yes) 6(10.7) 5(12.1) 20(55) 0.727
Hypercholesteromia (Yes) 0 1(20) 4(80)

Brushing
habits

Once 0 4 (30.8) 9(69.2) 0.091
Twice 14(16.3) 16(18.6) 56(65.1)
More than twice 11(19.3) 4(7) 42(73.3)

Interproximal
cleaning

Flossing (Yes) 8 (21.1) 7(13.4) 23(60.5) 0.063
Sticks (Yes) 4(21.1) 3(15.8) 12(63.2) 0.791
Interdental brush (Yes) 1(50) 0 1(50) 0.4

not affect the periodontal status. It is the cumu-
lative effect of untreated disease and reaction on
the plaque where the inϐlammation develops more
rapidly and healing proceeds slowly (Velden, 1984).

The present study found that the Malay group was
identiϐied as most affected by chronic periodontitis.
The ϐindings merely reϐlect the geographic location
of the study, which is aMalay populated area. Major-
ity of the chronic periodontitis patients worked in
professional/managerial ϐield andhousewives com-

pared to other professions. Similarly, a study of
periodontal disease prevalence had reported more
than 50% of their subjects were housewives (Qah-
tani et al., 2017). Timely, housewives can be con-
sidered to have more accessibility to seek dental
treatment and willing to spend time attending den-
tal clinics compared to working individuals. Never-
theless, thosewhowork in professional/managerial
ϐield may be more conscious of self-presentation,
which is important in their career as well.
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Table 2: The relationship of clinical periodontal parameters with different severity of chronic
periodontitis
Periodontal parameters Mild Moderate and severe periodontitis P values

Median
(interquar-
tile range)

Min, Max Moderate
and severe
periodontitis

Min, Max

Full mouth
bleeding
score (FMBS)

69.5
(IQR=37)

Min=12,
Max=100

75.5 (IQR=37) Min=1, Max=100 0.302

Full mouth
plaque score
(FMPS)

72 (IQR=55) Min=9,
Max=100

85 (IQR=25) Min=11,
Max=100

0.024*

Number of
sites with PD
<4mm

115.50
(IQR=53)

Min=32,
Max=166

80.50 (IQR=74) Min=0, Max=178 0.005*

Number of
sites with
PD≥ 4mm

15 (IQR=30) Min=1,
Max=67

22 (IQR =29) Min=0, Max=102 0.082

Number of
sites with
PD≥ 6mm

1 (IQR=5) Min=0,
Max=17

5 (IQR=9) Min=3, Max=51 0.004*

Absent tooth 8 (IQR=12.5) Min=1,
Max=25

11 (IQR=12) Min=1, Max=28 0.115

Tooth present 24 (IQR=13) Min=7,
Max=32

19.7 (IQR=12) Min=4, Max=32 0.121

Although not statistically signiϐicant, the smokers’
group showed a high prevalence for a severe form
of chronic periodontitis. Smoking habits have been
shown to impair the host-immune-inϐlammatory
response that resulted in advanced periodontal
destruction (Grossi et al., 1995). Signiϐicant clinical
attachment loss was reported in smokers compared
to non-smokers group in Kerala, India (Shereef et al.,
2015). A multicenter study in Germany also con-
ϐirmed the smoking impact on periodontitis sever-
ity (Zimmermann et al., 2015).

The overall oral hygiene status of a severe andmod-
erate form of chronic periodontitis subjects in the
present study could be considered as poor with a
high degree of inϐlammation. It has been reported
that patients with 16% and more of bleeding on
probing (BOP) sites had higher chances of losing
attachment and the presence of BOP had been cor-
roborated to indicate the number of subgingival
deposits (Checchi et al., 2009). The severe group
showed signiϐicantly more sites with PPD≥6mm as
compared to the mild form. Many studies have
reported that the amount of inϐlammation has a pos-
itive correlationwith the number of deep sites (Zim-
mermann et al., 2015). The number of missing
teeth was insigniϐicantly associated with severity of

chronic periodontitis. Using retrospective data to
assess the cause of missing teeth related to peri-
odontitis were found difϐicult and unreliable as
caries has been the major cause of tooth loss in
Malaysia.

The presence of supra and subgingival bioϐilms has
a fundamental role in initiating inϐlammation that
leads to clinical signs of gingivitis and periodonti-
tis. Therefore, the home and professional plaque
control still remain the most critical part of disease
management (Axelsson et al., 2004). Although most
of the subjects claimed to practice brushing twice
daily, the percentage of FMPS was still high. The
teeth cleanliness does not depend on the frequency
only but also the time spent and technique (Slot
et al., 2012). Twominutes of brushing teeth are rec-
ommended by many guidelines (Slot et al., 2012)
as it will remove twice more plaques (40%) than
brushing less than two minutes (Slot et al., 2012).
However, the data was not collected for the present
study and should be considered for future research
if assessing the oral hygiene practice of the subjects.

Similar to another study, the use of ϐloss as inter-
dental cleaning aid was considered as low among
chronic periodontitis patients compared to brush-
ing habits (Qahtani et al., 2017). Studies found
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that the cost, ease of use and motivation were the
reasons for subjects not keen to use interdental
aid (Mahtani and Lakshmanan, 2017; Umanah and
Braimoh, 2017). As tooth brushing cannot efϐi-
ciently reach the interproximal areas where peri-
odontal disease is prevalent (Hodges and Blanco,
1991; Cancro and Fischman, 1995), interdental self-
care with dental ϐlossing is a common method for
disrupting the oral bioϐilm to achieve and main-
tain periodontal health. Therefore, it is critical
to inculcate at least twice-two minutes-brushing
habits amongst the chronic periodontitis patients
whilst recommending for a minimum daily ϐlossing
or interdental cleaning use.

CONCLUSION

Within the limitation of this study, it can be con-
cluded that the prevalence of a severe form of
chronic periodontitis in the studied population was
high. In the present study, male gender was mostly
affected, subjects showed poor plaque control and
a high degree of inϐlammation, and deep pockets
are signiϐicantly associatedwith the severity of peri-
odontitis. They also sufferedmore tooth loss. Smok-
ers and subjects with diabetes and hypertension are
presentedwith a severe degree of chronic periodon-
titis. Despite that majority practised at least twice
daily brushing teeth, much fewer use interdental
cleaning. With the availability of such data, pre-
ventive and treatment measures could be targeted
to the most affected group. However, future study
should consider including more sample size from
multicenter population.
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