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Abstract. Progress in understanding the etiopathogenesis of periodontal disease has led to a 

reconsideration of the importance of the role of different risk factors in disease processes. Risk factors act in a 

very personal way. The same set of risk factors that cause increased susceptibility to periodontitis in a person 

may have no effect on another person. Changing or eliminating a risk factor (eg smoking cessation) can alter the 

risk of disease or increase treatment success, whether or not known pathogenic mechanism. Numerous 

consistent evidence suggests the possible contribution of diabetes, smoking, and stress to periodontal 

destruction. The exact assessment of the risk factors for any condition depends on the degree of scientific or 

technical reproducibility and the validity of the diagnostic test used. Recently, attention has been paid to the risk 

assessment of periodontitis, mainly because the earlier paradigm regarding the etiology and progression of the 

disease implies an ubiquitous condition - gingivitis, which would lead to periodontitis. Conclusions. The 

concept of risk is a complex notion in permanent dynamic (risk factors / risk predictors). Dentists should be 

encouraged to communicate with general practitioners about the health of their patients, and general 

practitioners should be alerted to the possible risks of severe / aggressive forms of periodontal disease. 
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Introduction 

Progress in understanding the 

etiopathogenesis of periodontal disease has 

led to a reconsideration of the importance of 

the role of different risk factors in disease 

processes. 

The risk is represented by the 

likelihood that a person develops a disease 

within a certain amount of time. Risk factors 

sum up the characteristics of individuals 

who place them in the high risk category of 

developing a disease. The risk factor is 

defined as “any characteristic, behaviour or 

exposure associated with a certain disease.” 

[1]. 

A risk factor is an aspect of 

personal behavior, lifestyle, exposure to 

environmental factors, or an innate or 

inherited feature that, based on 

epidemiological evidence, is associated with 

a condition that influences health. Risk 

factors act in a very personal way. The same 

set of risk factors that cause increased 

susceptibility (to periodontitis) to a person 

may have no effect on another person. Risk 

factors are not necessarily causative [2, 3].  

Depending on the duration of 

action, we can meet acute risk factors such 

as atomic bomb radiation and chronic risk 

factors such as radiation (sun exposure) in 

melanoma, smoking in many chronic 

diseases, hypertension in heart disease, 

obesity [4-8]. Changing or eliminating a risk 

factor (eg cessation of smoking) can alter the 

risk of illness or increase the success of 

treatment, whether or not the pathogenic 

mechanism is known. 

Contemporary periodontology 

focuses on factors associated with the host. 

This evolution is stimulated by new 

evidence suggesting a link between systemic 

factors and the severity of periodontal 

disease. 

Periodontal pathogens are 

essential for the progression of periodontal 

disease but are not sufficient to explain 
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differences in the severity of periodontal 

disease. It is now accepted that bacterial 

infection by complex interrelations with the 

response of the influenced host, in turn, by 

behavioral factors leads to periodontitis. 

Mature dental biofilms can host a large 

variety of bacterial genera. Molecular 

detection of the microflora in the oral cavity 

has led to identification of approximately 

700 bacterial species or phylotypes [9]. 

Species compositions of dental biofilms vary 

greatly from sample to sample and are site-

specific. From initial colonization to 

formation of mature and potentially 

pathogenic supra- and subgingival 

communities, dental biofilms pass through 

several stages, including colonization, 

growth of commensal bacteria, and 

integration and invasion of pathogenic 

species [10, 11]. Such opportunistic 

pathogens co-exist with other biofilm 

residents until changed environmental 

conditions favor their expansion and 

expression of their pathogenic properties.  

The bacterial composition of 

mature biofilms sampled in the gingival 

sulcus of periodontally healthy subjects over 

an extended time period shows a high level 

of temporal stability. In contrast, in subjects 

whose clinical status changes from health to 

disease or vice versa, many bacterial species 

disappear or emerge [12]. Likewise, 

periodontal diseases are considered to be 

opportunistic polymicrobial infections.  

Considering biofilms a nuisance, 

without any benefit to the host, may be a big 

mistake. Not only do biofilms affect the 

host, there is mounting evidence that the 

host‟s responses similarly influence the 

metabolism and composition of biofilms. In 

a healthy person, host defense and biofilms 

co-exist in a mutually beneficial symbiotic 

state. Bacteria are released continuously 

from dental biofilms, and to a large extent 

are eliminated before they elicit any host 

response.  

Significant bacterial invasion is 

not observed in subjects with clinically 

healthy periodontal tissues. Various 

physiological mechanisms are in place to 

maintain tissue integrity; bacterial products 

are rinsed off by the continuous saliva flow, 

crevicular fluid flushes the gingival sulcus, 

and the high turnover of the junctional and 

gingival epithelia eliminates bacteria-loaded 

superficial cells. 

Some individuals are at greater 

risk of periodontitis. One of the best 

predictors of disease progression seems to be 

the history of periodontal disease.  

Development and progression of 

periodontal disease in an individual are 

“personalized” by a number of endogenous 

and exogenous factors. Assessment, 

knowledge and proper management of these 

factors facilitate the prevention of disease or 

its containment in the case of an existing 

periodontal condition.  

The risk factors for periodontal 

disease include local and systemic factors. 

Among the local ones we can count the poor 

oral hygiene, carious lesions, malocclusion, 

absent teeth which have not been replaced, 

parafunctions, oral breathing, smoking, 

iatrogenies etc.  

The systemic factors can be 

divided in physiologic factors (like puberty, 

pregnancy, menopause) and pathologic 

general factors which include systemic 

diseases, such as diabetes, cardiovascular 

diseases, osteoporosis, kidney disease, 

atherosclerosis etc. [13-18]. 

 

Systemic Risk Factors of the Host 

Age 

As people age, their risk for 

developing periodontal disease increases. 

Over half of the adult population has 

gingivitis, a less severe form of periodontal 

disease surrounding three to four teeth, and 

nearly 30% have significant periodontal 

disease. In a study of people over 70 years 

old, 86% had at least moderate periodontitis 

or a severe form of periodontal disease, and 

over one-fourth of this 86% had lost their 

teeth. The study also showed that the disease 

accounted for a majority of tooth extractions 

in patients older than 35 years of age [19, 

20]. 

 

Diabetes Mellitus.  

The systemic condition has long 

been associated with an increase in the risk 

and severity of periodontal disease. There 
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are numerous arguments that refer to the 

pathogenesis and control of diabetes. The 

mechanism for increasing risk in diabetics is 

probably related to: increased susceptibility 

to infections, compromise immune response, 

altered healing mechanisms, combination of 

these factors, modified periodontal 

microflora (suggested as a possible reason 

for increased risk of periodontitis in 

diabetics) [21]. 

Diabetes participates in 

accelerating periodontal disease by: reducing 

the resistance of periodontal tissues; 

producing some tissue changes that increase 

the effects of local factors. Diabetes 

mellitus, when not controlled, is 

characterized by a decrease in resistance to 

infection so as to result in an increased 

susceptibility of the organism to infection, 

vascular deficiencies and an increase in the 

severity of the inflammatory response. As a 

result, oral tissues are more susceptible to 

irritants in the oral cavity [22]. 

Diabetes is therefore a risk factor 

for periodontal disease. Loss of periodontal 

attachment and bone tissue have a much 

higher prevalence and severity in poorly 

controlled diabetics, and the incidence 

increases after puberty and age. 

Deficiency or lack of insulin 

production is due to the destruction of beta-

secreting insulin cells in the pancreas. The 

trigger may be a virus that induces an 

autoimmune response. 

The adverse effects of metabolic 

dysfunction could be mediated through 

several mechanisms including glucose 

intolerance, lipid profile disturbances and 

substance secretion in adipose tissue or by 

another mechanism. The possibility that 

these mechanisms could act at the same time 

is not excluded. 

Despite the existence of possible 

mechanisms of mediation, up to the 

biological mechanisms, we have found and 

confirmed the connection of these metabolic 

dysfunctions with periodontal disease, so 

there is an alternative involving a biological 

explanation that must be taken into account 

when the dentist evaluates and treats patients 

with these types of pathology. 

Therefore, diabetes is an 

important risk factor for parodontopathy. It 

is also known that patients with diabetes 

have compromised the ability to respond to 

bacterial infections, and this may increase 

their risk of parodontopathy. Now, however, 

the possibility if the periodontal damage 

does affect the systemic condition of the 

diabetic is being extensively studied. 

The accumulation in diabetic 

tissues of advanced glycosylation end 

products alters the integrity and functions of 

affected tissues. This may be the mechanism 

responsible for some complications seen in 

diabetics. Well-controlled diabetics with 

good oral hygiene are not at high risk of 

developing periodontitis. In fact, well-

controlled diabetics have fewer systemic 

complications compared to poorly controlled 

diabetics and have been shown to respond 

well to periodontal therapy.Also, control of 

periodontal disease may help patients 

improve metabolic control. Obesity, which is 

common in type 2 diabetes, may also 

predispose a person to periodontal diseases 

[23, 24]. 

 

Smoking and Tobacco 
Smoking has long been 

associated with adverse effects on systemic 

health (respiratory diseases, cancer). There is 

a clear relationship between smoking and 

periodontal disease (statistical analysis of 

1971-75 data from the National Health and 

Nutritional Examination Survey in the 

United States). Over time, numerous studies 

have provided robust evidence to support an 

increased risk relationship between smoking 

and the severity of periodontal disease. 

Possible mechanisms include 

impaired immune response, reduced 

vasculature, low antibody synthesis, 

impaired phagocytosis and chemotactic 

functions of PMN. Smoking seems to 

diminish local oxygen levels. It has 

suggested that partial oxygen pressure may 

favor the growth of anaerobic 

pathogens.Smoking also inhibits 

immunological function and negatively 

affects immunoglobulin levels, which may 

increase susceptibility to typical and unusual 

microbial pathogens [25]. 
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The gingival bleeding in smokers 

is “less severe” than in non-smokers, which 

could be related to the vasoconstrictive 

effect of the nicotine. The main 

vasoconstrictive property of nicotine exerts 

its effect at the end-arterial vasculature of 

the gingivae. And other tobacco components 

can also induce tissue necrosis and 

ulceration seen in the disease. Smokeless 

tobacco users have an incidence of gingivitis 

and gingival bleeding that is similar to the 

incidence among non-users. Nevertheless, 

use of this form of tobacco is known to 

produce a painless loss of gingival tissues 

and alveolar bone destruction in the area of 

chronic tobacco contact, as a result of 

collagen breakdown due to increased release 

of collagenase.  

Animal studies have shown that 

local nicotine delivery negatively impacts 

bone healing, which may be related to 

inhibited expression of various growth 

factors and delayed revascularization [26]. 

These findings might help explain the 

diminished treatment response to surgical 

periodontal procedures, especially that 

involving tissue regeneration. This means 

that tobacco smoking may exert a masking 

effect on gingival symptoms of 

inflammation, which might give smoking 

patients a false sense of assurance of 

gingival health [27]. Smoking upregulates 

the expression of pro-inflammatory 

cytokines, such as interleukin-1, this 

contributes to increased tissue damage and 

alveolar bone resorption. Interleukin-1 

genotype-positive smokers are more 

susceptible to severe adult periodontitis.  

 

Atherosclerosis 

Periodontal disease (PD) and 

cardiovascular disease (CVD) are highly 

prevalent in the modern community. Both 

pathologies are chronic inflammatory 

disorders, which are influenced by multiple 

risk factors. In part, these factors such as 

age, smoking, and diabetes overlap between 

PD and CVD. Epidemiological studies 

suggest that PD is strongly associated with 

increased CVD risk [28, 29]. Biochemical 

and physiological analyses involving in vitro 

experiments, animal models, and clinical 

studies provided evidence for the substantial 

impact of periodontal pathogens, their 

virulence factors, and bacterial endotoxins 

on all general pathogenic CVD mechanisms 

such as endothelial dysfunction, systemic 

inflammation, oxidative stress, foam cell 

formation, lipid accumulation, vascular 

remodeling, and atherothrombosis. 

Interventional studies showed moderate 

beneficial effects of PD treatment on 

reducing systemic inflammation and 

endothelial dysfunction [30].  

The concept of a role of 

periodontal pathogens in exacerbating 

atherosclerosis progression is not new. The 

findings of a number of epidemiological 

studies have indicated an association 

between periodontal and cardiovascular 

diseases. Serological studies have shown a 

link between elevated periodontal bacterial 

antibody titres and atherosclerotic vascular 

disease [31]. The results of case–control 

studies have confirmed the correlation 

between periodontal and cardiovascular 

diseases after adjusting for confounding 

factors. Results from the Oral Infections and 

Vascular Disease Epidemiology Study 

revealed an association between periodontal 

pathogens and atherosclerosis [32]. 

Furthermore, the prevalence and incidence 

of coronary heart disease are significantly 

increased in patients with periodontal 

disease [33]; cardiovascular diseases in 

patients with periodontitis are 25–50% 

higher than in healthy individuals [34].  

Specifically, severe periodontitis 

has been associated with increased intima–

media thickening [33]. Furthermore, poor 

self-reported oral health and tooth loss are 

positively associated with coronary 

atherosclerotic burden. These reports 

indicate that periodontal disease can 

independently predict cardiovascular disease 

[35]. Numerous studies have evaluated the 

impact of periodontal treatment, with or 

without antimicrobial therapy, on systemic 

inflammation or endothelial dysfunction and 

have shown mixed results. Thus, although 

meta-analyses of clinical trials support an 

association between periodontal disease and 

cardiovascular disorders, including 

atherosclerosis, large longitudinal studies are 
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needed to strengthen the current evidence 

supporting periodontal disease as an 

independent risk factor for cardiovascular 

disease. 

 

Osteoporosis 

Several potential mechanisms by 

which osteoporosis and periodontal diseases 

may be associated have been proposed. First, 

osteoporosis results in loss of BMD 

throughout the body, including the maxilla 

and the mandible. The resulting low density 

in the jawbones leads to increased alveolar 

porosity, altered trabecular pattern and more 

rapid alveolar bone resorption following 

invasion by periodontal pathogens. Second, 

systemic factors affecting bone remodelling 

may also modify the local tissue response to 

periodontal infection, such as increased 

systemic release of IL-1 and IL-6 [36]. 

The association of osteoporosis 

in postmenopausal women with 

periodontitis, attachment loss and gingival 

recession has been reported. Reduced bone 

mineral density was associated with 

increased clinical attachment loss. 

Therefore, studies provide evidence of an 

association between osteoporosis and 

clinical attachment loss in humans. 

The relationship between 

periodontal disease and plasma cytokines, 

vitamin D and bone mineral density in 

postmenopausal women, with and without 

osteoporosis, has been investigated, and it 

was found that periodontal disease was more 

common in women with osteoporosis and 

was associated with lower vitamin D and 

higher concentrations of RANKL and 

osteoprotegerin. Sub-antimicrobial doses of 

doxycycline in postmenopausal women have 

shown a possible benefit in reducing the 

progression of attachment loss with an effect 

on serum biomarkers of bone loss [37]. Most 

studies indicate improved periodontal status 

in women on hormone replacement therapy ⁄ 

estrogen replacement therapy, characterized 

by increased alveolar bone mass and 

improved alveolar crest height, reduced 

clinical attachment loss and reduced 

periodontal inflammation. 

 

 

Psychosocial Stress 

Psychosocial stress has been 

associated with periodontal disease. In the 

Second World War, the soldiers on the 

battlefield presented the so-called trench 

mouth, a condition known as acute 

necrotizing ulcerative gingivitis -ANUG. 

This form of periodontal disease is known to 

be stress-related. The stress-induced 

periodontal destruction mechanism is not yet 

well defined. It has been known for many 

years that increases in corticosteroids 

(exogenous or endogenous) diminish the 

immune response. Psychosocial stress can 

predispose a susceptible host by: 

diminishing the immune response to 

pathogenic bacteria and altering healing 

mechanisms. 

The role of stress in aggravating 

systemic conditions (cardiovascular disease) 

is well documented. However, the evidence 

to support a relationship between 

psychosocial stress and periodontal disease 

is limited. In the case-control study on the 

relationship between psychosocial factors 

and adult periodontitis, antibody positive 

individuals for the B. forsythus periodontal 

pathogen and who had elevated values on 

the depression scale, had a 5.3 probability of 

having periodontitis compared with negative 

individuals for anti-B. fosythus antibodies 

and depression [38]. 

Although these data are 

suggestive, it is premature to make 

concluding statements about the relationship 

between stress and the destruction in 

periodontal disease. 

 

Genetic Predisposition 

The genetics or family heritage 

of periodontal disease has long been 

suspected. In their study on adult twins with 

periodontal disease, Michalowitcz et al. 

(1991) were the first to show that 

peridontitis is linked to genetics [39]. 

Subsequent studies have shown a similar 

link between juvenile periodontitis and 

genetic predisposition. The first evidence of 

a genetic marker specific for the 

susceptibility to adult chronic periodontitis 

was the discovery of a relationship between 

specific polymorphism of the IL-1 genotype 
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and expression of the phenotype of severe 

adult periodontitis. Subsequently, the first 

commercial genetic susceptibility test for 

periodontitis (PST, Medical Science 

Systems, Flagstaff Ariz) became available. 

The increased risk for patients with positive 

genotype in severe periodontitis is estimated 

at 6.8 times higher than in individuals with 

negative genotype. It is estimated that 

approximately 30% of the population may 

be positive for this genetic 

marker.Periodontitis is considered a complex 

disease where a particular gene is not 

associated with the disease. It links to 

various genes, each contributing a small 

portion of the risk [40]. 

 

Assessment of Risk Factors 

The exact assessment of the risk 

factors for any condition depends on the 

degree of scientific or technical 

reproducibility and the validity of the 

diagnostic test used. Diagnostic tests have 

properties that can be quantitatively 

determinable (sensitivity, specificity and 

predictive value) and are regularly described 

in the literature. The value of the acquired 

diagnostic information makes "good" a test 

in order to make a clinical decision. 

In assessing the risk of disease, 

periodontitis can be rather similar to 

common medical conditions. Recent 

attention has been paid to the risk 

assessment of periodontitis, mainly because 

the previous paradigm regarding the etiology 

and progression of the disease implies a 

ubiquitous condition - gingivitis, which 

inevitably led to periodontitis. 

In an attempt to clarify the 

process of identifying high-risk individuals, 

the North Carolina Research Group has set 

up a 4-stage process: 

Stage 

I 

Identifying the risk factors 

associated with the disease 

Stage 

II 

Developing a risk assessment 

model 

Assume bringing together 

relevant risk factors into a 

multivariate model that identifies 

the combination of factors that 

will most effectively distinguish 

individuals at high risk from those 

at low risk of developing the 

disease 

Stage 

III 

Evaluation. Screening of 

population groups for the 

detection of factors included in 

the risk assessment model. 

Using the model to predict the 

individual risk of developing the 

disease 

Stage 

IV 

Targeting. Applying sanogenic / 

disease prevention therapy to 

target high-risk individuals and 

assessing their effectiveness. 

 

Conclusions 
The concept of risk is a complex 

notion of permanently dynamic (risk factors 

/ risk predictors). 

Dentists should be encouraged to 

communicate with general practitioners 

about the health of their patients and general 

practitioners should be alerted to the 

possible risks of severe / aggressive forms of 

periodontal disease. 

Risk models represent a major 

contribution in the diagnosis, evolution and 

treatment of periodontal disease but also in 

prognosis. 
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