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SUMMARY

Periodontal disease (PD) encompasses both gingivitis
and periodontitis. Both are initiated by plagque and are
influenced by the immune and inflammatory responses
of each individual. In addition, PD is modified by several
risk factors including smoking, medications, alcohol, age,
gender and systemic diseases.

Gingivitis affects 50-90% of adults worldwide and is
reversible by simple, effective oral hygiene and lifestyle
changes. Between 10-15% of the global adult population
suffer from progressive periodontitis, which if left un-
attended, results in halitosis, pain and loss of teeth.

As dental plaque is the principal etiological factor in the
pathogenesis of PD, effective oral hygiene and plague
removal is the most important strategy in the pre-
vention of this disease. There is also evidence that PD
has several modifiable risk factors in common with cer-
tain non-communicable chronic diseases like diabetes.
Therefore, to prevent PD, the approach of controlling the
common risk factors could be an effective strategy.

Potential risk-factor entry points are reduction of tobacco
use, reduction in consumption of harmful levels of alcohol,
a healthy diet and good nutrition and improvement of
personal hygiene. Whilst PD is not contagious it can
become extremely common and debilitating, given the
ideal environment. This paper discusses the risk factors
and identifies options by which PD can be prevented and
reduced.

INTRODUCTION

Periodontal disease (PD) encompasses a cluster of
diseases that result in inflammatory responses and chronic
destruction of the tissues that surround and support
the teeth, namely the gingiva, periodontal ligament,
cementum and alveolar bone (collectively referred to as
the “periodontium”)." 2 It therefore refers to both gingivitis
and periodontitis.™ 2
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ACRONYMS

LGE: Linear Gingival Erythema

NUG: Necrotising Ulcerative Gingivitis
NUP: Necrotising Ulcerative Periodontitis
PD: Periodontal Disease

SES: Socioeconomic Status

Gingivitis is an inflammatory condition of the soft tissues
(gingiva) surrounding the teeth whilst periodontitis involves
the destruction of the supporting structures of the teeth
and periodontium.?

Clinical signs of a healthy periodontium include:
maintenance of a functional periodontal attachment level,
minimal or no recession with no loss of interproximal bone;
and, where present, functional dental implants, all in the
absence of inflammation.® (Fig. 1).

Both gingivitis and periodontitis are initiated by plaque
and are influenced by the immune and inflammatory
responses of the individual. Both conditions are modified
by several factors including smoking, medication, age and
systemic diseases.

Figure 1. Healthy gums.

Gingivitis affects 50-90% of adults worldwide (Fig. 2) and
is readily reversible by simple, effective good oral hygiene
and lifestyle changes.*

Gingivitis can be defined as the presence of gingival
inflammation, whereby the gum can appear reddened,
swollen, and may easily bleed, but without loss of
connective tissue attachment.
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Periodontitis can be defined as the presence of
gingival inflammation at sites where there has been
a pathological loss of attachment. This loss of
attachment contributes to pocket formation. The

rate of progression of periodontitis is neither pre-
dictable nor steady.

Figure 2. Mild Gingivitis.

The disease is considered to progress in relatively short
episodes of rapid tissue destruction, sometimes followed
by some repair, and mostly by prolonged periods of
dormancy (Fig. 3).°

Figure 3. Periodontitis.

Severe periodontitis can result in loosening of teeth,
occasional pain and discomfort, impaired mastication, and
eventual tooth loss.* Periodontitis does not affect all teeth
evenly but has individual and site predilection; approxi-
mately 10-15% of the global adult population suffer from
progressive periodontitis.?

Role of plaque in periodontal disease

Dental plaque is the principal etiological factor in the
pathogenesis of PD. The presence of plaque is neces-
sary, but is not of itself sufficient, for periodontal disease
to occur.

A variety of disease patterns, both between different
individuals and between different sites in the mouth within
the same individual can be related to: the host response,
the modifying effect of various risk factors and the bacterial
attack from dental plaque, involving mostly Gram-negative,
anaerobic bacteria growing in subgingival sites.’*

Calcified plague (calculus) does not have a major role in
the pathogenesis of periodontal disease, although it does
act as a 'retention web’ for bacteria and interferes with the
ability to perform personal oral hygiene.

Studies have shown that microorganisms quickly colonize
clean tooth surfaces after cessation of oral hygiene
procedures and that within a few days microscopic and
clinical signs of gingivitis can be observed.® At this point
these changes can be reversed, provided the individual
resumes adequate tooth cleaning procedures.

Gingivitis is a result of the microorganisms within the
plaque releasing products that induce tissue inflammation.
Most individuals develop clinical signs of gingivitis after
10-20 days of plaque accumulation.’® It has been noted
that not all patients will develop periodontitis following
gingivitis and therefore those who do must have a unique
response to microbial plaque.

The teeth specificity and predilection in periodontal disease
probably localise to the sites of retention of plaque where
oral hygiene is inadequate or in areas of calculus formation,
restorative overhangs or poor margins of crowns. In normal
situations, more than six months may pass before the
lesion of gingivitis changes to periodontits.®

Microbiology of periodontal disease

About 300 to 400 bacterial species are found in sub-gin-
gival plague but only about 10 to 20 species may play a
role in the pathogenesis of destructive PD.? It is only those
species that are able to colonize that result in damage
to periodontal tissues. Colonization requires the ability
to attach to periodontal tissues, to multiply, to compete
with other microbes within the oral environment and the
resilience to survive the host defense mechanisms.

The microbes involved with PD are largely gram negative
anaerobic bacilli, as mentioned, with some anaerobic
cocci and a large quantity of anaerobic spirochetes.
The main organisms linked with deep destructive peri-
odontal lesions are Porphyromonas gingivalis, Prevotella
inter-media, Bacteroides forsythus, Actinobacillus actino-
mycetumcomitans, and Treponema denticola.?

Risk factors associated with periodontitis

Periodontal disease is considered to have multiple
risk factors. According to one author the term “risk factor
refers to an aspect of personal behaviour or lifestyle,
an environmental exposure, or inherited characteris-
tics, which on the basis of epidemiological evidence is
known to be associated with a health related condition”.”
Risk factors therefore are part of the causal chain for a
particular disease or can lead to an exposure of an
individual to a disease and therefore the presence of risk
factors implies a direct increase in the probability of the
disease occurring.

Destructive periodontal disease is a consequence of the
interaction of genetic, environmental, host and micro-
bial factors.® Risk factors for periodontal disease include
genetics, age, gender, smoking, socioeconomic factors
and some systemic diseases.
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Age

The prevalence of periodontal disease is seen to increase
with age, while the extent and severity also increases with
advancing age.®

However, it is not clear whether becoming older is related
to an increased susceptibility to periodontal disease or
whether the cumulative effects of disease over a lifetime
may explain the increased prevalence of disease in
older people.?

Some authors suggest that up until 70 years of age the
rate of periodontal destruction is the same throughout
adulthood; age per se is not a risk factor for people under
70.10, 11

In South Africa life expectancy increased from 59 years
in 2000 to 63.6 years in 2016." This increase in life
expectancy is considered mainly due to the mass roll out
of Antiretroviral (ARV) treatment for HIV and its positive
conseguences.

The increased life expectancy would result in an increased
geriatric  population requiring oral health treatment
especially for periodontal diseases.

Socioeconomic status

A possible relationship between PD and socioeco-
nomic status (SES) was found in several studies.’®'®
Gingival condition is directly related to SES with evidence
of poor gingival health and is more prevalent in persons
from a low SES.

The relationship between SES and periodontitis is less
direct. It can be certain that gingival health is better
among individuals with higher education and with a more
secure income.'® South Africa has a high unemployment
rate of around 27% and coupled to this is a high disparity
between the rich and the poor.'" ®

These factors combined with poor education and low
levels of knowledge all indicate that the prevalence of
periodontal diseases will increase in the next few years,
placing an added burden on the public oral health sector.

Race and gender

Destructive periodontitis is consistently more prevalent
in males than females which could be due to lifestyle
choices of males which include an increased alcohol and
smoking consumption.®

PD also has been reported to be more prevalent amongst
blacks than whites with a Brazilian study reporting
that groups of blacks have a three times higher risk of
periodontal destruction compared with whites of the same
age cohort.™

This could be due to lifestyle choices and genetic factors
and may be applicable to similar South African populations.
The distribution of PD within countries also differs
according to race or ethnic group regarding prevalence
and severity.™
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South Africa comprises 81% Black African and just over
51% of all South Africans are females.?° These factors also
impact on the prevalence of PDs and clinicians should be
aware of these risk factors when examining and treating
their patients.

Smoking

A consistent, positive association between smoking and
loss of periodontal attachment has been reported and
confirmed in many studies.?" 22 Smoking alone accounts
for more than 50% of PD cases.

The prevalence of smoking is higher in the uneducated,
poorer communities and low-income earners compared
with their more affluent and educated counterparts.®
Other studies have reported that smokers were five times
more likely to have a periodontal emergency compared
with non-smokers.??

The disease is more prevalent, extensive and severe
among current smokers, and occurs least amongst those
who have never smoked. [t has been proven that those
who smoke over many years have considerably higher
periodontal disease rates, and that this occurs even with
cannabis smoking, suggesting that it is the smoking,
rather than any specific characteristic of tobacco, that
is responsible.?*

Although South Africa has seen a decrease in the national
tobacco consumption, tobacco use remains prevalent in
certain underprivileged and marginalized communities.?®

Added to this, studies have reported an increase of
electronic cigarette and water pipe smoking and long
term research is required on the effects of these innovative
habits on the oral cavity.?®

Genetics

There is a growing body of evidence from studies
that genetic factors predispose individuals to peri-
odontal disease. This is seen especially in the rare and
more severe forms of periodontitis like early onset
periodontitis, now classified as aggressive periodonti-
tis,?” where family studies have provided good evidence
for a prominent genetic role.?® 2 A gene mutation for
pre-pubertal periodontitis has been identified.*°

Systemic disease

Systemic disease can adversely affect host defense
systems and therefore can act as risk factors for PD.?
Among the associations observed between oral health
status and chronic systemic diseases, the link between PD
and diabetes mellitus is the most consistent.®!

Periodontal diseases are well established as a complica-
tion of diabetes, and have been considered the sixth most
common complication of diabetes.3* 3

In a study of Brazilian individuals with poorly controlled
type 2 diabetes, significantly higher levels of periodontal
pockets and loss of attachment were found compared
with controls.3*

<073
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Although HIV disease has a relatively minor effect on the
progression of chronic periodontitis compared with other
pathogenic factors, patients who are HIV-positive and
immunosuppressed can present with distinctive forms of
necrotising gingivitis and periodontitis.®

Diseases of the oral cavity strongly associated with HIV
are: linear gingival erythema (LGE), necrotising ulcerative
gingivitis (NUG) and necrotising ulcerative periodonti-
tis (NUP). It has been proven that the presence of NUP
and NUG may offer a significant diagnostic, as well as a
prognostic, value.®®

Periodontitis and stress

It is well known that cardiovascular disease, diabetes,
and other chronic diseases are related to psychosocial
factors, but there is also evidence that stress is linked to
periodontal disease.

Stressful life events, and marital problems are associated
with PD, possibly through physiologic responses that
increase susceptibility and reduce the immune response.® °

Periodontitis and pregnancy

Studies have demonstrated that PD have been shown to
increase the risk of adverse pregnancy outcomes such as
premature birth and low birth weight.3”-%® Uterine contrac-
tions are stimulated by oxytocin, which is produced by
the hypothalamus and by prostaglandins produced by
the placenta. This process normally occurs in the third
trimester and leads to birth. However, chronic infection can
stimulate the inflammatory process, which leads to elevated
amniotic levels of prostaglandins, TNF-a, Interleukin-1
and -6. These mediators then lead to premature rupture
of membranes and pre-term labour. Other work has
suggested that periodontal pathogens may travel from
the gingival sulcus to the placenta and stimulate pre-
term birth.*°

Alcohol

High alcohol consumption increases the risk of a wide
variety of conditions such as increased blood pressure,
liver cirrhosis, cardiovascular disease, diabetes, and
cancers of the mouth.' Recent research also indicates
that excessive alcohol consumption is associated with
increased severity of periodontal disease.*" 4

Alcohol consumption, tobacco use, and unhealthy diet
commonly go together. People who consume tobacco are
more likely to drink alcohol and eat a diet high in fats and
sugars but low in fiber and polyunsaturated fatty acids.
Those who have a high consumption of tobacco and
alcohol are thus more likely to be at a higher risk of severe
periodontal disease and oral cancer.™

Local risk factors

Any plaque retentive feature such as restoration over-
hangs or deficiencies, may contribute to the local risk of
periodontal disease.?

CONCLUSION

Risk factors work to change the susceptibility or resistance
of individuals to the disease. Risk factors for periodontal
disease can be both systemic and local, such as smoking;
medical conditions, poorly controlled diabetes, possibly
obesity and stress play a significant role in the initiation
and progression of PD.

The modification of these risk factors plays a strategic
role in the management of periodontal disease, accepting
of course that some, such as race or genetics, cannot
be changed. The identification of high-risk patients is
therefore essential in the ultimate management and
treatment of PDs.

As has been demonstrated, periodontal disease is highly
linked to systemic diseases such as diabetes and HIV.
There is also evidence that periodontal disease has
several modifiable risk factors in common with certain
non-communicable chronic diseases and therefore to
prevent periodontal disease one can use the common risk
factor approach.

It is therefore essential that clinicians adopt a holistic and
systemic approach to identify high risk patients and to
recommend behaviour and lifestyle changes to attain the
common goal of preventing and managing PDs.
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