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Risk factors for periodontitis

Abstract: This review presents a selected overview of the

literature concerning risk factors for periodontitis. That in

some individuals gingivitis develops into periodontitis is still a

matter of extensive research. Cross-sectional studies of

clinical and microbiological factors can be meaningful.

Longitudinal studies of the natural history allow analysis of

potential factors and conditions that may have an impact on

the disease process. At present, several possible risk factors

for the initiation and progression of periodontitis have been

identified: age, gender, plaque, calculus, existing attachment

loss. A consistent finding appears to be genetic

predisposition for the development of the disease. In terms of

microbiology, several micro-organisms have been identified.

The results of the Java Project on natural development of

Periodontal Disease clearly pinpoint Actinobacillus

actinimycetemcomitans as being associated with the onset of

disease. The presence of subgingival calculus was found to

be associated with onset and dental plaque with progression

of disease. Consistent with literature males are more

susceptible to disease. The presence of pockets ‡5 mm

appear to be a useful tool, since it was found to be a

prognostic factor for disease progression.
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Introduction

A major objective of dental care is extending the life span of

the dentition either by prevention or by treatment of dental dis-

eases. The mean number of teeth present per person is, there-

fore, an important parameter in the assessment of the longevity

of the dentition (1). It has been well accepted that the number

of teeth decreases with age and that caries and periodontal dis-

ease are the main causes of tooth loss. The relative impact of
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these two disease entities may vary in different population

groups and geographic areas (2). Epidemiological surveys con-

ducted throughout the world point to the almost universal dis-

tribution of caries and periodontal diseases (3). Most studies

have found that periodontitis affects a significant number of

individuals before the age of 20 years and affects the majority

of the adult population after the age of 35–40 years. Studies

report that the prevalence and average severity of periodonti-

tis, increased with age for groups of individuals until virtually

all middle-aged people had the disease [for review see Refs (4,

5)]. Data from the studies by Brekhus (6) and Allen (7) led

many to suppose that the greatest single reason for tooth loss

after the age of 40 years was periodontal disease. Later, this

was confirmed in a survey in Winnipeg, MB, by Trott and

Cross (8). However, their results also showed that the percent-

age of teeth lost because of periodontitis was higher than the

percentage of patients who lost teeth because of periodontitis.

In other words, with regard to periodontitis, relatively many

teeth were lost in relatively few patients. While a large propor-

tion of the population is susceptible to periodontitis, it appears

that there is a small segment of the population that is suscept-

ible to severe forms of periodontitis. This observation leads to

the proposal that there are susceptibility or risk factors that

modulate susceptibility to destructive periodontitis. The sus-

ceptibility of individuals appears to vary greatly depending

upon which risk factors are operative (9).

Susceptibility

In a study of elderly people in Iowa, it was found that the

distribution of tooth loss over an 18-month period was highly

skewed (10). The same was found in a study over a period

of 28 years in Tecumseh (11). In this particular study, 14.4%

of the population became edentulous. This group accounted

for 94% of all teeth lost during the study period. Among

those who remained dentate, 13.8% of the persons lost teeth.

They accounted for 60.2% of all teeth that were lost in

dentate persons in that period. These data suggest that a

minority of the population appears to be susceptible to exten-

sive tooth loss, just as a minority appears susceptible to

severe manifestations of caries (12, 13) and periodontal dis-

ease (14, 15).

Tooth loss

However, tooth loss in itself is not a disease. The question

that arises, is to what extent this skewed distribution reflects

social factors, or underlying diseases. Studies seeking reasons

for tooth loss have not probed this issue (10, 16–23). A princi-

pal finding in these studies is, that periodontal disease is a less

important reason for tooth loss at older age as once thought.

Many questions on the relative impact of disease, patient atti-

tudes, and treatment philosophy on tooth loss remain unan-

swered (24).

Risk terminology

A risk factor for periodontal disease is an environmental, beha-

vioural, or biological factor confirmed by temporal sequence,

usually longitudinal studies. If present, it directly increases the

probability of a disease occurring. If absent, it reduces this

probability. Risk factors are part of the causal chain, or expose

the host to the causal chain. Once disease occurs, removal of a

risk factor may not result in a cure (25, 26). Some risk factors

are modifiable, while others cannot (easily) be modified. Fac-

tors that cannot be modified are often called ‘determinants’ or

background factors.

The term risk indicator is used to describe plausible corre-

lates of disease identified in cross-sectional studies or case–

control studies, while risk factors are best applied to those

correlates confirmed in longitudinal studies. Risk indicators

are not always confirmed as risk factors in longitudinal

studies (27).

The term risk marker is used more in the predictive sense

and usually refers to a risk factor. It is associated with an

increased probability of disease in the future.

Our knowledge on the aetiology of periodontal diseases and

the recognition of the potential importance of susceptibility

factors as they affect initiation and progression of periodontitis

has changed. This has led to intense study of specific risk fac-

tors for destructive periodontal disease.

Putative risk factors

Epidemiological studies show more periodontal disease in

older age groups than in younger groups (28–33). This may

be the result of cumulative tissue destruction over a lifetime

rather than an age-related, intrinsic deficiency or abnormal-

ity, which affects periodontal susceptibility. More recent

studies suggest that at least in the moderately elderly, the

rate of periodontal destruction is the same throughout adult-

hood (34, 35). When correcting for the oral hygiene status,

age appears not of substantial influence on periodontal dis-

ease (30). Only at older age (between 75 and 96 years) more

pronounced increase of periodontal disease has been repor-

ted (36, 37).
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A consistent finding in all national surveys in the USA is

that periodontal disease is more prevalent in males than in

females (31, 38, 39). Risk analyses of periodontitis in other

populations are not unanimous about gender as a risk factor

(40–43). But, like in the USA, if a significant association is

reported, males most often show a higher risk than females.

Reasons for this have not been explored in detail, but are

thought to be more a matter of differences in behaviour than

in genetic background (44).

Socio-economic status historically has been found to be rela-

ted to gingivitis and poor oral hygiene (38, 39). This does not

hold true for periodontitis (31). Both in developing countries

(45–47) and in industrialized countries (32, 33) it was found

that lower socio-economic status was not associated with sever-

ity of periodontitis. It is not clear how other factors like true

genetic racial/ethnic influence and cultural factors confound in

this multifaceted variable.

Whereas oral hygiene measures correlate well with gingivitis,

many cross-sectional studies show a poor correlation between

levels of plaque and supragingival calculus and periodontitis

(14, 48–56).

Plaque and calculus were discovered for their role in perio-

dontal disease in the cross-sectional studies of the late 1950s

and early 1960s (29, 57–59). Controlled studies in Western

populations show that the amount of plaque has a low corre-

lation with the amount of attachment loss measured (32, 33,

60–62). Also the predictive value of the amount of plaque for

future progression of periodontitis is low (63, 64). On the con-

trary, in their 28-year longitudinal study on risk factors for

tooth loss, Burt et al. (11) found that edentulous persons had

higher baseline scores for plaque, calculus and gingivitis than

age-matched dentate persons. Among dentate the baseline

gingivitis score and the baseline number of teeth were risk

factors for partial tooth loss. Also periodontal attachment loss

‡4 mm and educational attainment were found to be signifi-

cant risk factors in the regression analysis. Subgingival

calculus as a separate entity has not been studied epidemio-

logically.

When considering the best predictor for future attachment

loss, the amount of existing disease in relation to age seems to

be the best choice (64–66). However, this is still an inexact

procedure (44).

A few members of the periodontal microflora have been con-

sidered as putative pathogens for initiation and progression of

periodontal disease. Slots et al. (67) reported, in a retrospective

study, a relationship between the presence of Actinobacillus

actinomycetemcomitans, Porphyromonas gingivalis and Prevotella

intermedia and progression of periodontal disease. Hence, the

value of the presence of these three micro-organisms as a pre-

dictor for periodontal breakdown was investigated in adult

cases with refractory periodontitis during a 12-month evalua-

tion period. Progression of disease (attachment loss ‡2 mm)

was not observed at sites without detectable levels of A. actin-

omycetemcomitans, P. gingivalis and P. intermedia (68). Also

microbial epidemiological studies have shed light on the role

of specific periodontal micro-organisms in periodontal disease.

Carlos et al. (69) found the presence of P. intermedia, along

with gingival bleeding and calculus was correlated with attach-

ment loss in a group of Navajo adolescents aged 14–19 years.

An epidemiological study of oral bacteria as risk indicators for

periodontitis in older adults reported, that the difference in

the prevalence of periodontal disease between blacks and

whites was explained, in part, by different prevalences of

P. gingivalis and P. intermedia (70). Grossi et al. (32, 33) tested a

panel of micro-organisms including A. actinomycetemcomitans,

Tannellera forsythensis, Campylobacter rectus, Capnocytophaga spe-

cies, Eubacterium sabureum, Fusobacterium nucleatum, P. gingiva-

lis, and P. intermedia. Of these micro-organisms, only

P. gingivalis and T. forsythensis were associated with an

increased risk for attachment loss after adjustment for age, pla-

que, smoking and diabetes. The same two micro-organisms

were also identified as risk indicators for periodontal alveolar

bone loss.

Discussion

As is apparent from all these studies, variables that have been

suggested as possible risk factors for periodontal disease are

not unanimously found to be so. The complex, multifaceted

structure of these variables and their confounding influence on

the multifactorial disease process of periodontitis may be the

reason for the difficulty to assess the quality and quantity of

the effects of these factors. A problem of performing studies in

Western populations is that there is always some form of treat-

ment effect involved. Ethical considerations do not allow for

abstention of therapeutic measures in such a population. The

effect of treatment influences the results of these studies to an

extent that cannot be controlled for.

In a unique 15-year longitudinal epidemiological study in a

young population deprived of regular dental care at a tea

estate on Western Java, Indonesia, the role of a number of risk

factors in the natural history of untreated periodontitis was

investigated (43, 71–74). For this longitudinal prospective

study, a village with approximately 2000 inhabitants at the

Malabar/Poerbasari tea estate on Western Java, Indonesia, was

selected. At the baseline evaluation in 1987 all inhabitants
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(N ¼ 255) in the age range 15–25 years participated in this

investigation. The subjects were deprived of regular dental

care and had not been exposed to preventive dental care pro-

grams. Emergency dental treatment consisting of extraction of

teeth was provided by a general physician. Therefore, this

population was suitable for study of the natural development

and progression of periodontitis. It consisted mostly of tea

labourers, receiving basic medical care, employed by a govern-

ment-owned tea estate, PTP XIII. Besides clinical assessment

subject demographics and microbiological data were also

obtained. In this population, it was found that the loss of

attachment was associated with sibship. This confirms the

assumption, that there is a genetic background to periodontal

disease. Halfway through the study at the 7-year assessment,

age, amount of subgingival calculus and subgingival presence

of A. actinomycetemcomitans were found to be risk factors for

occurrence of disease. At the 15-year evaluation, all subjects

had developed periodontitis. This observation impeded with

the possibility to evaluate the role risk factors. It, however,

opened the opportunity to analyse prognostic factors for dis-

ease progression (75). These were the number of sites with

Probing Depth ‡5 mm, the number of sites with recession and

male gender. Interestingly, the prospective predictive value of

dental plaque was found to be minor, which is in agreement

with a recent analytical review of the epidemiology of perio-

dontitis (76). However, retrospectively plaque was found to be

a highly reliable factor, associated with disease activity and

attachment loss. Thus, when considering sites with ongoing

inflammation, the presence of dental plaque increases risk for

future loss of attachment at these particular sites.

Conclusion

This review presents a selected overview the literature con-

cerning risk factors for periodontitis. A consistent finding

appears to be genetic predisposition for the development of

the disease. In terms of microbiology, several micro-organ-

isms have been identified. The results of the Java Project

on natural development of Periodontal Disease clearly pin-

point A. actinomycetemcomitans as being associated with the

onset of disease. As a local factor the presence of subgingi-

val calculus was found to be associated with the onset and

dental plaque with the progression of disease. Consistent

with the existing literature, males are more susceptible to

disease. In practice, this implicates the need for thorough

screening. The presence of pockets ‡5 mm appear to be a

useful tool, as it was found to be a prognostic factor for dis-

ease progression.
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55 Löe H, Ånerud Å, Boysen H. The natural history of periodontal

disease in man: prevalence, severity, and extent of gingival recess-

ion. J Periodontol 1992; 63: 489–495.

56 Okamoto H, Yoneyama T, Lindhe J, Haffajee A, Socransky S.

Methods of evaluating periodontal disease data in epidemiological

research. J Clin Periodontol 1988; 15: 430–439.
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