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Chapter 9

Periodontal Risk Assessment & Prognosis:
Current Status & Future Development - A
Perspective From Hong Kong
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The University of Hong Kong, Faculty of Dentistry, Hong Kong

Introduction

Global risk factors and risk indicators for
periodontal diseases have recently been
overviewed (Albandar 2002).  The case for
risk, the probability that an event will occur
in the future, versus association, found in large
scale epidemiological studies, is explored.
Risk factors and risk indicators discussed as
acting globally include: geographic region,
oral hygiene level, smoking, diabetes mellitus,
age, gender, race-ethnicity, genetic factors,
bacterial specificity, viruses, host response
factors, socio-economic status, osteopenia and
osteoporosis, psychological factors and local
factors. This review concludes that
periodontal disease is clearly a multi-factorial
disorder. Periodontitis is thus a multi-factorial
disease with microbial dental plaque as its
initiator and perpetuator. Dental plaque is a
necessary factor for periodontitis.

Periodontal Risk in Asians

The first convincing demonstration that
not everybody is at equal risk to periodontal
destruction from periodontitis, despite
inadequate oral hygiene and hence exposure
to microbial dental plaque, came from an
Asian study. In 1978, Löe and co-workers

reported on the rate of periodontal destruction
before the age of 40 years in Sri Lankan male
Tamil tea plantation workers (Löe et al 1978
a&b). On the basis of the mean data this report
showed fairly even progression of destruction
across the Sri Lankan subjects and destruction
greater in the Sri Lankan males than in
Norwegian male students and academics.
However, in 1986 a recalculation of the rates
of progression based on mesial attachment loss
and tooth loss in these Sri Lankan males aged
16 – 46 years allowed for the identification of
three subgroups within the studied subjects
on the basis of periodontal destruction, which
were labeled ‘no progression, moderate
progression and rapid progression’ subgroups
(Löe et al 1986). A subsequent analysis, on
the basis of data collected in that study, which
tried to identify what was associated with risk
for periodontal destruction in these Sri Lankan
tea plantation workers, found that age,
gingival index and calculus index were all
associated with destruction but that plaque
index, tobacco smoking and betel-quid
chewing were not (Neely et al 2001). It may
well be that this study did not capture data
about each subject which would have allowed
for a comprehensive assessment of risk
associated for the periodontal destruction
encountered.

Changing Trends in Periodontal Diagnosis, Disease Recognition & Management
Edited by: PM Bartold, I Ishikawa, N Vergel de Dios
© 2004 Asian Pacific Society of Periodontology



68 Chapter 9

Risk for periodontal destruction in Asians
has recently been reviewed as part of an
overview of periodontal conditions in Asia and
Oceania (Corbet et al 2002). Longitudinal
studies into periodontal disease behaviour
have been conducted in many Asian countries
besides the well-known study in Sri Lanka
(Löe et al 1978a), in Indonesia (Timmerman
et al 1998, Timmerman et al 2000), in Japan
(Lindhe et al 1989) and in China (Baelum et
al 1997, Suda et al 2000). In Indonesia, the
longitudinal study being conducted found age,
amount of subgingival calculus and
subgingival presence of Actinobacillus
actinomycetemcomitans to be associated with
attachment loss in adolescents. In Japan, the
longitudinal study associated calculus, age and
previous disease experience with attachment
loss (Haffajee et al 1991). In China, age,
gender (with males being worse than females),
pre-existing periodontitis and percentage of
teeth involved, and certain
periodontopathogenic bacteria exceeding
thresholds have all been associated with
periodontal destruction (Baelum et al 1997,
Papapanou et al 1997, Suda et al 2000). The
overview concluded that not much particular
to Asians with respect to risk has been
uncovered, save an association with dental
calculus.

Dental calculus, in terms of its risk
association for periodontal destruction poses
some interesting considerations, particularly
among Asians in whom its high prevalence in
large amounts has led to easy study. Calculus
in Asians is not always associated with
periodontal inflammation or pockets
(Takahashi et al 1988, Holmgren and Corbet
1990, Peng et al 1990). There is evidence that
tooth brushing alone will improve periodontal
conditions despite the persistence of dental
calculus (Gaare et al 1990). The removal of
calculus alone has no effect on periodontal
conditions (Lembariti et al 1998). Hence its

role as a true risk factor for periodontal
destruction is difficult to comprehend and it
should be considered to be associated with
periodontitis perhaps as a sequel, when there
is large amount of subgingival calculus.

Periodontal Risk: A Perspective

An overview of periodontal risk factors has
recently been published (Nunn 2003). This
overview noted that distinctions between
terms used in descriptions of risk associations
are not always clear, nor is it clear how a
clinician makes use of such information. This
overview defines a risk factor as ‘any
characteristic, behaviour or exposure with an
association to a particular disease’, noting that
the relationship is not necessarily causal in
nature (Brownson and Pettiti 1998). Yet the
global review of periodontitis and risk
(Albandar 2002) in a different issue of the
same journal had defined a risk factor as a
distinctive characteristic or exposure that
increases the possibility of developing
periodontitis or leads to measurable
periodontal attachment loss. The overview of
Nunn (2003) allows that a risk factor that
cannot be modified is often referred to as a
(risk) determinant (Genco 1996). To
differentiate clearly between those risk
associations for which it is possible to
intervene, to reduce the risk, and those which
are immutable to change, e.g. age, race,
genetics, gender, is very useful in practice and
for many medical conditions is the basis of
the medical model. For instance, those males
with a risk determinant for cardio-vascular
disease due to their fathers having had cardio-
vascular disease are generally encouraged to
modify those modifiable risk factors for
cardio-vascular disease such as diet and
exercise, whereas they can do nothing about
the cardio-vascular history of their fathers.

Having a known risk determinant shapes
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the preventive and perhaps therapeutic
approaches in more stringently controlling
those modifiable risk factors, while the risk
determinant is immutable. In the same way,
levels of plaque control can be improved in
those with genetically determined risk to
periodontal disease, so as to reduce the risk of
periodontal destruction. A risk indicator was
defined by Nunn (2003) as ‘a potential risk
factor identified to be associated with disease
from case-control or cross sectional studies’.
A risk marker was defined by Nunn (2003)
‘as a risk factor that can be used to predict the
future course of disease’. Whereas Albandar
(2002) drew the distinction between factors
which have a true risk-modifying effect and
those which are associated with periodontitis,
which he considered to be risk indicators.

The overview of Nunn (2003) considers a
range of risk factors which have been studied,
and grouped these as follows: subject
determinants such as age and race, social and
behavioural factors such as tobacco smoking,
socio-economic status, nutrition and
psychological factors, systemic factors such
as diabetes mellitus, drugs, HIV, genetic
factors considering twins and genotype
polymorphisms, tooth factors such as
anomalies, crowding, restorations, fractures
etc, microbial risk factors, featuring the holy
triumvirate of Actinobacillus
actinomycetemcomitans, Tannerella
forsythensis (formerly Bacteroides forsythus)
and Porphyromonas gingivalis (Zambon
1996) and concludes with an introduction to
emerging risk factors to do with systemic
disease periodontal disease interrelationships.

Periodontal Risk Levels Combined in
Clinical Risk Assessment

It is apparent therefore from the overview
of Nunn (2003) that periodontal risk factors
can act at multiple levels: at the subject level,

at the tooth level and even at the specific site
level. Risk factors acting these different levels
can be grouped to give subject risk
assessments and examples of this approach
have been recently reported for prediction of
future periodontal status (Page et al 2002,
Page et al 2003) and in the management of
supportive periodontal therapy for
periodontitis patients (Lang & Tonetti 2003).
It has been suggested that a systematized
approach to subject risk assessment is more
consistent than subjective expert opinion in
clinical and periodontal decision-making
(Persson et al 2003). The periodontal risk
calculator (PRC) has been developed and
tested in the United States of America and the
Periodontal Risk Assessment (PRA) in
Europe. If an Asian country has data on risk
associations for periodontal destruction in its
own citizens, it would probably be prudent for
periodontal researchers in that country to
construct and test the validity of a risk
assessment model for clinical use in that
country. Such an approach has been adopted
in Hong Kong on the basis of data from
epidemiological studies conducted in Hong
Kong and Southern China and on longitudinal
studies of periodontitis patients in Hong Kong.

Future Directions

Developments in the understanding of the
pathogenesis of periodontitis have shed light
on possible future directions in research and
clinical applications (Page et al 1997). In
contrast to a unidirectional approach to the
study of risk factors, e.g. studies of subgingival
periodontopathogens in dental plaque
biofilms, the emerging trend of studying both
periodontopathogens and the host response
they evoke heralds the future trends.  We first
looked at granulocyte elastase activity in
gingival crevicular fluid (GCF), a marker of
intracrevicular PMN activity (Lamster 1997),

Periodontal Risk Assessment and Prognosis: Current Status and Future Development
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in relation to the presence of subgingival
periodontopathogens in subjects with
untreated chronic periodontitis as an attempt
to improve risk evaluation through studying
dynamic bacteria-host relations (Jin et al
1999). This study showed that low elastase
activity in GCF was coincident with low
prevalence of the target species, while a wide
variation of elastase activity existed among the
untreated periodontitis sites with similar co-
infections of B. forsythus, P. gingivalis, P.
intermedia and T. denticola, suggesting the
local host inflammatory response to the
bacterial challenge in untreated periodontal
pockets is diverse based on both subject level
and site level within the subjects. This study
was then expanded to investigate multiple
interrelated markers of host response evoked
by the presence of various
periodontopathogens, which suggested that
shifts in host-bacteria interactions may reflect
different phases of the inflammatory response
and therefore indicate a range of periodontal
disease activity levels, despite the presence of
the periodontopathogens (Jin et al 2000). This
investigative approach is being applied not
only in untreated chronic periodontitis but also
in relation to the response to treatment efforts.
We found that IL-8-related granulocyte
elastase activity in GCF was related to the
change in infection patterns of subgingival
periodontopathogens following scaling and
root planing. Varying initial IL-8 levels in GCF
and a corresponding shifting change of
granulocyte elastase activity in GCF may
characterize the different short-term treatment
responses (Jin et al 2002). In a recent study,
we evaluated the dynamics of host response
marker in gingival crevicular fluid under
various periodontal conditions in subjects with
healthy periodontium and those with gingivitis
and chronic periodontitis (Jin et al 2003). This
study showed that patterns of dynamic
changes in GCF flow and elastase activity

varied under different periodontal conditions.
Assessment of both static GCF and flow GCF
may allow better insight into the dynamic
change of the target components in GCF. The
markers of host response studied have recently
been expanded to others which are strongly
linked to bacteria-host interactions with
promising results, such as soluble CD14 (Jin
and Darveau 2001) and membrane-bound
CD14 (a lipopolysaccharide receptor) (Jin et
al 2004).

The simultaneous study of a battery of host
response markers and subgingival
periodontopathogens evoking these responses
signals future approaches for combined risk
profile assessment beyond what is offered
from the history taking, clinical and
radiographic examination. Our ongoing
research efforts focus on testing for bacteria,
intrinsic GCF components and messenger
RNA/protein expression in adjacent healthy
and diseased periodontal tissues, which may
lead to the development of new diagnostic
strategies for identification of high-risk
individuals and sites particularly susceptible
to periodontal destruction thus enabling
targeted prevention and better control of
periodontitis. Also the future seems to hold
the possibility of screening, diagnostic and
monitoring tests which are based on co-
biomarkers and genetic markers for
periodontal diseases utilizing both oral fluid
(e.g. GCF and saliva) and serum as testing
samples. In addition to models for risk
assessment being constructed and tested, ‘Bio-
assessment’ models are being constructed
based on our data for later testing and
validation.

Conclusion

On the basis of what is already known
about risk for periodontal destruction as a
component of the multi-factorial disease like
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periodontitis for which microbial dental
plaque is a necessary factor for its initiation
and perpetuation, it is possible to construct
clinically useful risk assessment models. The
future holds the hope that by testing for
inflammatory mediators and their antagonists;
matrix metalloproteinase and their tissue
inhibitors; genotypes and phenotypic
expression; lipopolysaccharides and host
pattern recognition receptors including
lipopolysaccharide-binding protein, CD14,
IL-1 receptor/toll-like receptor superfamily;
along with further studying the microbial
biofilm, bio-assessment can be combined with
clinical risk assessment for better prevention
and treatment of and supportive care for
periodontitis in its various forms.
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