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ABSTRACT 

Periodontal disease is one of the most common diseases and is characterized by the destruction of the dental bone 

support, with inflammatory host response secondary to infection by periodontal bacteria. This review aims to 

highlight some of the risk factors associated with periodontal disease for understanding their essential effects in 

clinical practice. Systemic risk factors recently have been identified by large epidemiologic studies using 

multifactorial statistical analyses to correct for confounding or associated co-risk factors. Original articles that 

reported on the risk factors for periodontal disease were included. 
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INTRODUCTION 

Periodontitis is a chronic and multifactorial 

inflammatory disease associated with the 

biofilm of dysbiotic bacterial plaque and 

characterized by the progressive destruction 

of the tooth support system.Periodontal 

diseases include loss of periodontal tissue 

support, manifested by gingival bleeding, 

loss of clinical attachment, the presence of 

periodontal pockets and is highlighted 

radiographically by loss of alveolar 

bone.Periodontitis is a major public health 

problem due to its high prevalence, as well 

as the fact that it can lead to tooth loss. This 

fact negatively affects mastication and 

aesthetics and can be a source of social 

inequality, affecting the quality of life.  [1] 

The oral environment facilitates the growth 

of a characteristic resident microbiota. The 

composition of the oral microbiota is 

influenced by temperature, pH and 

atmosphere, as well as the host's defense 

system and host genetics. The subgingival 

microbiota involved in periodontal disease 

has been a primary research topic for more 

than 40 years. [2] 

SYSTEMIC RISK FACTORS OF 

PERIODONTAL DISEASE 

Periodontitis is determined by a complex 

microbial community, but there are many 

systemic risk factors involved in evolution 

of this disease. Among these factors we find 

in many cases diabetes, cardiovascular 
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diseases, drug treatments, such as steroids, 

antiepileptics, drugs for cancer, pregnancy 

or the use of oral contraceptives, human 

immunodeficiency virus infections. There 

are also local factors such as prosthetic 

restorations or incorrectly adapted fillings, 

orthodontic appliances that can lead to an 

inflammatory state of the periodontium [3]. 

Diabetes has been associated with various 

oral diseases such as salivary dysfunction, 

bacterial and fungal oral infections 

(candidiasis) and lesions of the oral mucosa 

(stomatitis, geographical tongue, traumatic 

ulcers, lichen planus, etc.). Decreased 

salivary flow and burning sensation in the 

oral cavity are other oral features in diabetic 

patients with poor glycemic control. Also, 

various oral pathologies such as lichen 

planus, leukoplakia and lichenoid reactions 

are associated with diabetic subjects due to 

immunosuppression and / or medications 

used. In addition, delayed healing of 

mucosal lesions, neurosensory disorders, 

carious lesions and tooth loss, have been 

reported in diabetic patients. Xerostomy is a 

common symptom in diabetic patients who 

have oral treatment with hypoglycemic 

agents (this may facilitate the onset of 

opportunistic fungal infections) [4]. 

Oral health is now increasingly recognized 

as an important part of diabetes 

management; there is a reciprocal 

relationship between glycemic control and 

oral health. Periodontal infection worsens 

when metabolic control of diabetes is not 

well achieved, while improving oral hygiene 

increases glycemic control. People with 

poorly controlled diabetes are more likely to 

develop periodontal disease, dry mouth, 

mouth infections, dental and fungal 

abscesses, and slow wound healing [5]. 

Some studies have provided details on the 

potential genetic and metabolic factors that 

could contribute to increased risk and 

severity of periodontal tissue damage in 

diabetes. Persistent hyperglycemia causes 

non-enzymatic glycosylation and oxidation 

of proteins and lipids with the subsequent 

formation of advanced glycosylation end 

products (AGE), which is accumulating in 

plasma and tissues [6]. Diabetes stimulates 

the formation of AGE in periodontitis and 

increased expression of RAGE (receptor for 

AGE). Resolution of the inflammatory 

process in periodontal tissues as a result of 

the performed therapy causes the reduction 

of the mediators inflammatory, and specific 

mediators in this process are IL-6 and TNF-

α. Therefore, the values of these markers 

may be reduced in circulation as a result of 

periodontal treatment and may serve as a 

factor prognosis in establishing control of 

improved diabetes. Some authors have 

argued that RAGE activation contributes to 

the pathogenesis of periodontitis in diabetic 

patients. The increased accumulation of 

AGEs and their interaction with RAGE in 

the gums of a diabetic, leads to the 

production of hyperinflammatory cytokines, 

vascular dysfunction and the effective loss 

of tissue integrity and barrier function [7]. 

Dietary deficiencies can worsen the 

symptoms of periodontal disease. Some 

examples of food deficiencies involved are: 

hypovitaminosis A, B, C and D which cause 

changes in the gums and deep periodontium. 
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Hypovitaminosis C can lead to gingival 

ulceration and bleeding, and severe forms 

can even lead to tooth avulsion. In 

hypovitaminosis A we observe a whitish 

appearance of the gum while 

hypovitaminosis D affects the alveolar bone, 

producing a resorption of it. Vitamin B6 

deficiency can cause necrotic gingivitis with 

the presence of false membranes. Vitamin 

B2 deficiency affects the dorsal face of the 

tongue and causes its depapillation. Vitamin 

PP deficiency can lead to stomatitis, 

glossitis, ulcer-necrotic gingivitis. Another 

nutritional disorder is obesity. High levels of 

triglycerides, cholesterol and total lipids can 

affect the health of the periodontium, 

influencing its severity by aggravating the 

effect of bacterial plaque [8]. 

Cardiovascular disease (CVD), among other 

chronic diseases, is the leading cause of 

death, accounting for 31% of all deaths 

worldwide. With a disease of such severity, 

it is necessary to identify any association 

that can promote the onset and evolution of 

the disease [9]. Because both stroke and 

periodontal disease are multifactorial 

conditions, several potential pathways have 

been examined to provide a better 

understanding of the relationship between 

the two diseases. The main factors are 

bacteria, inflammation and genetics. A 

number of pathogens appear to be associated 

with atherosclerotic plaques and changes in 

the immune response, changes that can 

compromise the elimination of these plaques 

from the body. One of the most studied 

factors is the association involving 

Chlamydia Pneumoniae, a common 

intracellular bacterium that causes 

pneumonia and milder respiratory tract 

infections [2]. Pro-atherogenic effects in 

acute or chronic inflammation can be 

mediated by periodontal bacteria through 

direct and / or indirect interactions. 

Periodontal bacteria can migrate into the 

circulatory system and release circulating 

components. Endothelial cells can intensify 

their pro-atherogenic responses after 

bacteria enter the bloodstream and release 

those circulating components. Bacteria such 

as Porphyromonasgingivalis and 

AggregatibacterActinomicetemcomitans can 

irritate the endothelium of cells by releasing 

bacterial components with an inflammatory 

effect. In fact, periodontal disease is caused 

by bacteremia and can result in general 

complications through the systemic spread 

of oral pathogens [9]. The production and 

release of proinflammatory cytokines (tumor 

necrosis factor (TNF) -⍺, IL-1, IL-6) and 

other chemokines from the ulcerated 

periodontium, lead to acute hepatic protein 

production including, but not limited to, C-

reactive protein (CRP), fibrinogen and 

amyloid protein A. The pathogenesis of 

atherosclerosis is a consequence of both, 

local and systemic infections or 

inflammation, possibly of autoimmunity. 

Lipid imbalances, immune reactions or 

hemodynamic stress can affect the vascular 

wall with the appearance of atherosclerotic 

lesions with a negative evolution with the 

addition of the inflammatory factor. 

Antibodies, specific to periodontal 

pathogens produced by the immune system, 

such as associated molecular patterns 
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(PAMP), mediate the inflammatory state. 

Higher cholesterol levels associated with 

low-density lipoprotein (LDL) play a central 

role in atherosclerosis. The secretion profile 

of specific inflammatory cytokines includes 

induction of T-helper responses (Th1) [10]. 

Studies show that in the absence of 

treatment, the evolution of a moderate to 

severe chronic periodontal disease is 

associated with systemic inflammation. 

Authors showed that there were higher 

levels of E-selectin, myeloperoxidase 

(MPO) and higher intercellular adhesion 

molecules-1 (ICAM-1) in patients with 

periodontitis, with endothelial dysfunction 

being a critical event in vascular 

inflammation.  In particular, MPO is 

considered a pathogenic factor in 

atherosclerosis as it tends to be co-present 

with both inflammatory and oxidative stress. 

During these events, the formation of 

various ROS that play a protective role 

against pathogens, including periodontal 

bacteria, is catalyzed [11]. 

The calmodulin-binding transcription 

activator 1 genes contain risk alleles that 

contribute to both coronary heart disease 

(BC) and periodontal disease. Molecular 

studies have provided evidence for a link 

between BC, periodontitis, obesity and 

inflammation by placing the long non-

coding antisense RNA and vesicle 

associated membrane protein 3 (VAMP3) in 

a regular network that integrates glucose and 

fatty acid metabolism with an immune 

response [12]. Genetic factors can have a 

pathogenic influence in BC as well as in 

periodontal disease. In a recent study, the 

authors highlighted the importance of 

plasminogen (PLG) as a common risk factor 

for both atherosclerosis and periodontitis, by 

accelerating cell migration due to the 

degradation of tissue barriers. In addition, all 

known risks due to this transformation in 

BC and periodontitis are represented by the 

transformation of the growth factor 

signaling pathway (TGF-β). TGF-β 

signaling may be a common intersection 

between different pathologies such as 

obesity that can induce complications 

including BC and periodontitis [13,14]. 

Diabetes, obesity, metabolic syndrome, 

hepatic disorders or other gastro-intestinal 

diseases, have been reported to be important 

risk factors for periodontal disease. Living 

and environmental conditions can cause 

changes in periodontal structures, favoring 

the appearance of periodontal disease. 

Certain local characteristics can be passed 

on from one generation to the next and can 

lead to periodontal disease. Acquired habits 

that contribute to the appearance of 

periodontal disease are: carbohydrate-based 

diet and poor dental hygiene [15, 16]. 

Patients with nervous system disorders such 

as anxiety neurosis, oligophrenia, etc. has an 

increased risk of developing periodontal 

disease due to difficulties in dental hygiene, 

personal care and behavioral disorders [17, 

18]. 

Gingivitis during pregnancy is very 

common, with a reported prevalence of 35% 

to 100%. Pregnancy gingivitis usually 

develops between the second and eighth 

month of pregnancy. Changes in the 

inflammatory immune process through 
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hormonal imbalance suggest that estradiol 

and progesterone are potential determinants 

responsible for the development of 

pregnancy gingivitis. Serum estradiol and 

progesterone levels are increased during the 

third trimester of pregnancy, reaching the 

highest levels during this trimester. 

Interestingly, high levels of both hormones 

were found in the saliva of pregnant women, 

these levels being associated with the 

severity of gingival inflammation during 

pregnancy. Researches, over the years, have 

been proposing different biological 

mechanisms, in order to explain the 

association of periodontal manifestations 

with pregnancy. Among these mechanisms 

we mention the increase of salivary flow, the 

decrease of the immune system or the 

change of the balance of bacteria in the oral 

cavity. Predisposition to gingival 

inflammation in pregnancy has been 

associated with decreased neutrophil 

function, T lymphocytes, or decreased 

cytokine production. In vitro, several studies 

show that estradiol and progesterone may 

have immunosuppressive effects. In 

addition, clinical trials have also shown the 

biological link between changes in local 

cytokine levels and gingival inflammation 

during pregnancy [19]. Periodontal 

manifestations in pregnancy such as oedema 

and bleeding are based on the increase level 

of estrogen and progesterone. These 

hormones reduce the synthesis of 

glycosaminoglycans and affect the 

connective tissue favoring the onset of 

edema. This explains the increase in tooth 

mobility during pregnancy. Bleeding is 

caused by the effects on the microcirculation 

[20]. 

Menopause due to the absence of ovarian 

steroid hormones, mainly estrogen, has been 

associated with changes in the health of 

gingival tissue. An increase in the incidence 

of gingivitis, periodontal disease and tooth 

loss have been reported. In menopause, 

estrogen deficiency induces increased bone 

resorption and destruction of local 

architecture due to penetrative resorption 

and microfractures. In cortical bone the first 

response to estrogen decrease is endocortical 

resorption of bone. Later, intracortical 

porosity also increases. They lead to a 

decrease in bone mass and bone strength 

[21]. 

Periodontal tissue cand be susceptible to a 

range of adverse effects of several 

medications used in daily medical practice. 

The calcium channel blockers are the most 

frequently prescribed antihypertensive 

agents which is comprised of two 

subclasses, dihydropyridines and non-

dihydropyridines. Calcium-channel blockers 

causes a generalized gingival overgrowth, 

with the gingiva detach from the tooth. 

Other drugs that have a negative effect on 

the periodontium is treatment with 

phenytoin (prescribed as a first line drug for 

the management of epilepsy) which 

probably acts directly on high activity 

fibroblasts leading to the high levels of 

production of collagen in the presence of 

inflammation, resulting gingival 

enlargement, characteristically originating 

principally from the interdental papillae. 

Cyclosporin (used widely to prevent organ 
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transplant rejection and also in the treatment 

of autoimmune diseases) suppresses helper 

T-cell function and modulates the network 

of inflammatory cytokines and is associated 

with several untoward effects like 

nephrotoxicity, hepatotoxicity, hirsutism and 

gingival overgrowth, which severity is often 

associated with its prolonged use and further 

influenced by bacterial plaque and local 

irritants [22]. 

Hematologic diseases such as 

thrombocytopenia include easy bruising of 

the skin, mucocutaneous lesions such as 

petechiae and ecchymosis, prolonged 

bleeding on injury, epistaxis, gastrointestinal 

bleeding, hematuria and bleeding from the 

gums. Patients may complain of frequent 

bruising, gingival bleeding, nose bleeds, 

heavy menses or bloody stools. A plaque 

present adjacent to the gingiva causes 

inflammation of the gingival tissues leading 

to bleeding from the gums. Patients with 

thrombocytopenia require a special 

therapeutic attitude to prevent possible 

complications. Periodontal disease can be 

one of those situations in which 

complications can occur, because the loss of 

alveolar bone and the installation of 

pathological dental mobility leads to tooth 

extraction [23]. 

As periodontal disease is a multifactorial 

disease, its management requires a clear 

understanding of all the associated risk 

factors, local and general [3, 24-26]. 

CONCLUSION 

It is important to make the distinction that 

risk factors are associated with the 

periodontal disease but do not necessarily 

cause the disease. Identification of these risk 

factors helps to target patients for prevention 

and treatment, with modification of risk 

factors critical to the control of periodontal 

disease.
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