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INTRODUCTION 
 

A risk factor is any characteristic, behaviour or exposure 

with an alliance to a particular disease.[1] The 

relationship between the risk factor and the particular 

disease is not necessarily causal in nature. A risk factor 
acknowledged to be associated with disease from cross 

sectional or case control studies is known as risk 

indicator. However, longitudinal studies are fundamental 

to identify risk factors. Risk marker is a term which 

indicates a risk factor used to foretell the future course of 

the disease. Risk factors that cannot be modified are 

known as determinants.[2] 

 

Periodontal disease is a continuously progressing 

inflammatory disease which is preceded by gingivitis. In 

some patients, the disease is restrained to the gingiva 

which is clinically presented as gingivitis. In susceptible 
patients, the disease may progress leading to attachment 

loss and bone resorption, clinically manifesting as 

periodontitis. Risk factors modify the inflammatory 

response and thus affect the clinical outcome of 

periodontal disease.Some risk factors can be modified to 

reduce the risk of initiation or disease progression such 

as smoking cessation or improved oral hygiene while 

others cannot be modified such as genetic factors.[3] 

 

Modifiable risk factors 

Oral hygiene level 
Microbial plaque is the prime etiologic factor in the 

initiation and development of periodontal disease.[4] The 

level of oral hygiene is directly correlated to the amount 

of plaque present in the oral cavity and is for that reason 

a factor which affects the prevalence and severity of 

periodontal disease. Moreover, the level of oral hygiene 

is also correlated to the frequency of tooth brushing. 

Several epidemiological studies have shown that the oral 

hygiene level is directly related to the prevalence of 
periodontal disease.[5,6] Matthew S. Hopcraft et al 2012 

conducted a study to investigate oral hygiene and 

periodontal disease in Victorian nursing homes. The 

author concluded that periodontal disease was a common 

finding in individuals with poor oral hygiene with 

significant amounts of plaque and calculus.[7] Indian 

studies have also demonstrated a positive relationship 

between gingivitis and the amount of plaque and 

calculus.[8] Despite of several studies accounting for a 

positive association between oral hygiene and 

periodontal disease, this topic is still controversial. 
Merchant et al have stated that other factors such as 

genetics play a larger role in the initiation of periodontal 

disease than oral hygiene.[9] Although, after mechanical 

debridement the clinical signs of periodontal disease 

such as gingival bleeding or inflammation, periodontal 

pockets are reduced and there is maintenance of clinical 

attachment levels.[10] 

 

 

Smoking 

Smoking is a key risk factor for periodontal disease. 

There is a higher prevalence of periodontal pockets, 
alveolar bone loss and tooth loss in smokers with 

periodontal disease. Several longitudinal studies have 

reported an increased risk for disease progression in 
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smokers.[11,12] This risk is dose dependent in that former 

smokers (2 or more years have passed since the 

individual has quit smoking) experience less attachment 

loss than current smokers but more than never smokers. 

 

Smoking has an effect on the inflammatory response and 
the healing response of the individual. Smoking 

increases the intraoral temperature which increases the 

initial gingival blood flow followed by a gradual decline 

in about 5 minutes.[13] Thus ultimately, reduced gingival 

bleeding is observed in smokers. This is often considered 

as an alteration in immune response which is thought to 

be responsible for the increased severity of periodontal 

disease. With respect to cellular response, smoking has 

an effect on neutrophils, which are of prime importance 

in defense mechanisms. Smoking has a dose dependent 

suppressive consequence on neutrophil chemotaxis and 

phagocytosis[14,15] and an increased production of matrix 
metalloproteinase by neutrophils thus contributing to an 

amplified periodontal destruction.[16] In addition to 

neutrophils, smoking also reduces the proliferation of T 

and B-cells resulting in a reduced cellular infiltrate in the 

periodontal tissues.[17] 

 

During healing, smoking influences the functions of 

fibroblasts such as proliferation, collagen production and 

attachment on the root surface.[18] The effect of these 

functions is reflected in the response of smokers to 

periodontal therapy which is reported to be negative in 
soft tissue grafts, regenerative procedures and 

implants.[19,20] 

 

Diabetes Mellitus 

It is an assembly of metabolic disorders in which there 

are high blood sugar levels over a prolonged period. The 

disease is characterised by defects in insulin secretion, 

insulin action or both.[21] The current classification of 

diabetes is based on pathophysiology of each form of the 

disease, Type 1(Insulin dependent diabetes), Type 2 

(Non-insulin dependent diabetes) and gestational 

diabetes.[22] Type 2 is more rampant than type 1. 
Periodontitis has been recognized as a complication of 

diabetes mellitus due to the consequential 

hyperglycaemia. 

 

Several epidemiologic studies in diabetic adults have 

shown an increased prevalence and severity of 

periodontal disease.[23-26] There are several longitudinal 

and epidemiological studies on Pima Indians, which is a 

population with highest prevalence of type 2 diabetes in 

the world, that show a direct relationship between 

periodontal disease and diabetes.[24,25]   
 

Patients with poor glycaemic control are at an increased 

risk of developing periodontal disease. An earlier and a 

stronger immune and inflammatory response is 

developed in these patients. Alterations in diabetic 

patients include endothelial dysfunction due to oxidative 

stress, reduced nitric oxide production and increased 

nitric oxide inactivation.[27] Also, immune cells such as 

neutrophils and macrophages are affected in patients 

with diabetes. Defective neutrophil functions such as 

reduced chemotaxis, phagocytosis and increased 

production of superoxides which increases further the 

oxidative stress.
[28]

 Monocytes in diabetic patients 

produce more amounts of tumour necrosis factor alpha 
when stimulated with lipopolysaccharide compared to 

non-diabetic patients. 

 

Advanced glycation end products are formed as a 

consequence of hyperglycaemia. These products are 

molecules of glucose bound to a protein or lipid, formed 

in plasma and tissues during the state of hyperglycaemia. 

There are receptors for these advanced glycation end 

products on endothelial cells and monocytes, which 

when combine result in an increased production of 

inflammatory mediators such as TNF- alpha and 

interleukin-6.[29] These mediators are to blame for the 
increased periodontal destruction observed in diabetic 

patients. 

 

Stress  

The psycho-physiological reaction of the organism to a 

perceived confront or danger is referred to as stress. The 

notion of stress was first pioneered in life science by 

Hans Selye in 1936. It is well established that stress can 

modulate the neural and endocrine systems by the 

autonomic nervous system pathways, release of 

neuropeptides and hypothalamic and pituitary 
hormones.[30] When the body is in a state of stress, there 

is a noticeable raise of immune cells in the plasma 

mobilized from lymphoid organs. The release of 

neuropeptides, which are located in the periodontal 

tissues in close contact with the vascular plexus, 

modulate the immune system and causes the release of 

cytokines. The hypothalamus-pituitary-adrenal (HPA) 

axis ultimately leads to release of glucocorticoid 

hormones which have suppressive effects on the number 

and activity of a variety of inflammatory cells. 

 

Scores of mechanisms have been anticipated which link 
stress and chronic diseases like periodontal disease such 

as endocrine changes which take account of the  

increased amounts of cortisol in Gingival crevicular fluid 

(GCF), overlook of oral hygiene due to the mental status 

of the patient, modifications in dietary intake which 

includes the preference of foods, physical consistency of 

foods and measure of food eaten, smoking and other 

detrimental habits, alteration of blood supply and 

nutrients to the gingival tissues, alteration in salivary 

flow and components, oral habits and lowered host 

resistance.[31] 

 

Acute necrotizing ulcerative gingivitis is observed 

among students at the time of examination and in 

military personnel.[32] Aggressive periodontitis patients 

have been reported to be more depressed than individuals 

with chronic periodontitis or healthy individuals.[33] A 

systematic review by Peruzzo DC et al 2007 also 
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demonstrated a positive relationship between stress and 

periodontal disease.[34] 

 

Tooth factors 

Tooth related factors or the local factors that may act as 

risk factors for the development of periodontal disease 
include tooth morphology and alignment, form and site 

of furcation, level and quality of dental restorations, 

calculus, carious lesions in close proximity to the 

gingiva, trauma from occlusion, alveolar bone 

morphology, gingival form and contact between the 

teeth.[35] 

 

The margins of the restorations should be at or coronal to 

the gingival margin and care should be taken to avoid 

overhangs and irregularity in the restorations. Faulty 

restorations hamper the oral hygiene procedures, act as 

plaque retentive factor, alter the subgingival microflora 
and cause overt gingival inflammation and periodontal 

tissue destruction. Similarly, untreated carious lesions 

adjacent to the gingival tissues cause gingival 

inflammation. Calculus also acts as a plaque retentive 

factor as it is covered with a layer of unmineralized 

plaque.  

 

Non-modifiable risk factors 

Genetic factors 

It is precisely said that periodontal disease is a complex 

disease with a multifactorial aetiology. The inflammatory 
response of periodontal tissues to infection is influenced 

by genetic factors. Aggressive periodontitis is said to 

have a strong genetic component with higher prevalence 

within families.[36] Familial aggregation studies have 

shown a higher frequency of periodontitis among 

siblings with autosomal dominant mode of 

inheritance.[37] In addition to aggressive periodontitis, 

twin studies have also demonstrated that 50% of the 

expression of chronic periodontitis is modified by 

genetic factors. 

 

Genetic polymorphisms or single nucleotide 
polymorphisms have been studied in both chronic and 

aggressive types of periodontitis. These genes include 

those affecting the expression of interleukin-1, 

interleukin-6, tumour necrosis factor, interleukin-10, E-

selectins, Fc gamma receptor, CD14, toll like receptors, 

caspase recruitment domain 15 and vitamin D 

receptor.[35] Most studies show variable and inconclusive 

correlations between the presence of disease markers and 

the tested single nucleotide polymorphisms in both the 

aggressive and chronic forms of periodontitis. Thus, 

evidence for the relation between genetic factors and 
periodontal diseases is poor and large scale comparative 

studies are required for stronger confirmation. 

 

Host response 

Periodontal diseases are chronic inflammatory diseases 

that are initiated by gram negative tooth associated 

microbial biofilms that elicit a host response. This 

disease is multifactorial in nature and the mere presence 

of gram negative bacteria does not account for the 

destruction seen.[38] The host immuno-inflammatory 

response to the bacterial challenge plays an important 

role in the initiation and progression of periodontal 

disease. In cases of aggressive periodontitis “primed 

neutrophils” are responsible for mediating the tissue 
destruction that is observed in that disease. Thus, 

deficiencies and abnormalities in polymorphonuclear 

neutrophils will have effects on periodontium.  

 

Osteoporosis 

Osteoporosis is a skeletal disease characterised by 

diminution in bone mass and micro architectural changes 

in the bone which leads to an increased bone fragility 

and increased risk of fracture. Since both osteoporosis 

and periodontal diseases are bone destructive diseases, it 

has been hypothesized that osteoporosis could be a risk 

factor for the progression of periodontal disease.  
 

Several authors showed a positive association between 

osteoporosis and periodontal disease.[39] Majority of the 

studies have shown low bone mass to be independently 

associated with loss of alveolar crestal height and tooth 

loss. 

 

Aging  

Aging is associated with increased incidence of 

periodontal disease as shown by many epidemiological 

studies.[40] However, the effect of age is often reduced 
and even considered negligible after the adjustment of 

confounding factors such as oral hygiene. 

 

Gender  

Studies have consistently shown that periodontal disease 

is more prevalent in males than females. A higher 

prevalence of probing depth and attachment loss has 

been observed in males across different age groups.41 In 

addition to poorer oral hygiene observed in males other 

factors like hormonal and physiological and behavioural 

differences between males and females contributes to 

higher prevalence of periodontal disease in males. 
 

Race/ethnicity 

Variations in disease expression have been found in 

different racial and ethnic groups in a given population. 

Higher prevalence of periodontal disease has been 

observed in blacks followed by Mexican Americans than 

in whites. Aggressive form of periodontitis has been 

more prevalent in African American adolescents and 

Hispanics as compared to whites. Asians have also been 

reported to have more bone loss.[41] 

 

CONCLUSION 
 

This paper shows that periodontal disease is a 

multifactorial disease. Dental plaque and microbial 

biofilms are the primary etiologic agents for periodontal 

disease, whereas several other factors have a modifying 

role in the pathogenesis of periodontal disease. Of all the 

risk factors, smoking and diabetes are significant risk 

factors for periodontal destruction. Effective disease 
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management should take account of detection of risk 

factors for periodontitis and an assessment of disease risk 

due to these factors. 

 

REFERENCES 
 

1. Brownson RC. Applied epidemiology: a theory to 
practice. New York: Oxford University Press, 1998. 

2. Genco RJ. Current view of risk factors for 

periodontal disease. J Periodontol, 1996; 67: 1041-

1049. 

3. Thomas E. Van Dyke et al. Risk Factors for 

Periodontitis. J Int Acad Periodontol, January 2005; 

7(1): 3–7. 

4. Löe H, Theilade E, Jensen SB. Experimental 

gingivitis in man. J Periodontol, 1965; 36: 177–187. 

5. 35. Petersen PE. Social inequalities in dental health 

– towards a theoretical explanation. Community 
Dentistry and Oral Epidemiology, 1990; 18: 153-

8.      

6. 36. Petersen PE. Inequalities in oral health – the 

social context for oral health. In: Harris R, Pine C, 

editors. Community oral health. 2nd edition. 

London: Quintessence, 2005.  

7. Matthew S. Hopcraft et al. Oral hygiene and 

periodontal disease in Victorian nursing homes. 

Gerodontology, 2012; 29: 220–228. 

8. Ramfjord, S. P. The Periodontal Status of Boys 11 to 

17 Years Old in Bombay, India. J. Periodont, 32: 

237-248 (July), 1961. 
9. Merchant A, Pitiphat W, Douglass CW, Crohin C, 

Joshipura K. Oral hygiene practices and 

periodontitis in health care professionals. J 

Periodontol, 2002; 73: 531–535. 

10. Needleman I, Suvan J, Moles DR, Pimlott J. A 

systematic review of professional mechanical plaque 

removal for prevention of periodontal diseases. J 

Clin Periodontol, 2005; 32: 229–282. 

11. Ismail AI, Burt BA, Eklund SA. Epidemiologic 

patterns of smoking and periodontal disease in the 

United States. J Am Dent Assoc, 1983; 106: 617–
621. 

12. Martinez-Canut P, Lorca A, Magan R. Smoking and 

periodontal disease severity. J Clin Periodontol, 

1995; 22: 743– 749. 

13. Baab DA, €Oberg P_A. The effect of cigarette 

smoking on gingival blood flow in humans. J Clin 

Periodontol, 1987: 14: 418–424. 

14. Bridges RB, Hsieh L. Effects of cigarette smoke 

fractions on the chemotaxis of polymorphonuclear 

leukocytes. J Leukoc Biol, 1986: 40: 73–85. 

15. MacFarlane GD, Herzberg MC, Wolff LF, Hardie 
NA. Refractory periodontitis associated with 

abnormal polymor phonuclear leukocyte 

phagocytosis and cigarette smoking. J Periodontol, 

1992; 63: 908–913. 

16. Van Eeden S, Hogg J. The response of human bone 

marrow to chronic cigarette smoking. Eur Respir J, 

2000; 15: 915–921. 

17. Sopori ML, Kozak W, Savage SM, Geng Y, 

Soszynski D, Kluger MJ, Perryman EK, Snow GE. 

Effect of nicotine on the immune system: possible 

regulation of immune responses by central and 

peripheral mechanisms. Psychoneuroendocrinology, 

1998; 23: 189–204. 

18. Gamal AY, Bayomy MM. Effect of cigarette 

smoking on human PDL fibroblasts attachment to 
periodontally involved root surfaces in vitro. J Clin 

Periodontol, 2002; 29: 763–770. 

19. Biddle A, Palmer R, Wilson R, Watts T. 

Comparison of the validity of periodontal probing 

measurements in smokers and non-smokers. J Clin 

Periodontol, 2001; 28: 806–812. 

20. Lambert PM, Morris HF, Ochi S. The influence of 

smoking on 3-year clinical success of 

osseointegrated dental implants. Ann Periodontol, 

2000; 5: 79–89. 

21. Mealey BL, Ocampo GL. Diabetes mellitus. 

Periodontol, 2000; 2006. 
22. American Diabetes Association. Diagnosis and 

classification of diabetes mellitus. Position 

statement. Diabetes Care, 2005; 29(1): S37-S42. 

23. Bacic M, Plancak D, Granic M. CPITN assessment 

of periodontal status in diabetic patients. J 

Periodontol, 1988; 59: 816-822. 

24. Emrich LJ, Shlossman M, Genco RJ. Periodontal 

disease in non-insulin dependent diabetes mellitus. J 

Periodontol, 1991; 62: 123-131. 

25. Shlossman M, Knowler WC, Pettitt DJ, Genco RJ. 

Type 2 diabetes mellitus and periodontal disease. J 
Am Dent Assoc, 1990; 121: 532-536. 

26. Tervonen T, Oliver R. Long-term control of diabetes 

mellitus and periodontitis. J Clin Periodontol, 1993; 

20: 431-435. 

27. Williams SB, Cusco JA, Roddy M-A, Johnstone 

MT, Creager MA. Impaired nitric oxide-mediated 

vasodilation in patients with non-insulin-dependent 

diabetes mellitus. J Am Coll Cardiol. 1996: 27: 567–

574. 

28. McMullen JA, Va Dyke TE, Horoszewicz HU, 

Genco RJ. Neutrophil chemotaxis in individuals 

with advanced periodontal disease and a genetic 
predisposition to diabetes mellitus. J Periodontol, 

1981; 52: 167–173 

29. Lalla E, Lamster IB, Feit M, Huang L, Spessot A, 

Qu W, Kislinger T, Lu Y, Stern DM, Schmidt AM. 

Blockade of RAGE suppresses periodontitis-

associated bone loss in diabetic mice. J Clin Invest, 

2000; 105: 1117–1124. 

30. LeResche L, Dworkin SF. The role of stress in 

inflammatory disease, including periodontal disease: 

Review of concepts and current 

findings. Periodontol 2000, 2002; 30: 91–103. 
31. Sachin Goyal et al. Stress and periodontal disease: 

The link and logic!! Ind Psychiatry J. Jan-Jun, 2013; 

22(1): 4–11 

32. Cogen RB, Stevens AW, Jr, Cohen-Cole S, Kirk K, 

Freeman A. Leukocyte function in the etiology of 

acute necrotizing ulcerative gingivitis. J 

Periodontol, 1983; 54: 402–7 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Goyal%20S%5BAuthor%5D&cauthor=true&cauthor_uid=24459366
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3895311/


www.wjpls.org 

 

212 

Grishmi.                                                                                          World Journal of Pharmaceutical and Life Sciences 

33. Monterio Da Silva A, Oakley D, Newmann H, Nohl 

F, Lloyd H. Psychosocial factors and adult onset 

rapidly progressive periodontitis. J Clin 

Periodontol, 2003; 30: 562–72. 

34. Peruzzo DC, Benatti BB, Ambrosano GM, 

Nogueira-Filho GR, Sallum EA, Casati MZ, Nociti 
FH Jr. A systematic review of stress and 

psychological factors as possible risk factors for 

periodontal disease. J Periodontol, 2007: 78: 1491–

1504. 

35. Martha E. Nunn. Understanding the etiology of 

periodontitis: an overview of periodontal risk 

factors. Perio, 2000, 2003; 32: 11-23. 

36. Benjamin SD, Baer PN. Familial patterns of 

advanced alveolar bone loss in adolescents 

(periodontosis). Periodontics, 1967; 5: 82–88. 

37. Hodge PJ, Teague PW, Wright AF, Kinane DF. 

Clinical and genetic analysis of a large North 
European Caucasian family affected by early-onset 

periodontitis. J Dent Res, 2000; 79: 857–863. 

38. Kinane DF. Periodontitis modified by systemic 

factors. Ann Periodontol, 1999: 4; 54-63. 

39. Esfahanian V, Shamami MS, Shamami MS. 

Relationship Between Osteoporosis and Periodontal 

Disease: Review of the Literature. Journal of 

Dentistry (Tehran, Iran), 2012; 9(4): 256-264. 

40. Grossi SG, Zambon JJ, Ho AW, et al. Assessment of 

risk for periodontal disease. I. Risk indicators, for 

attachment loss. Journal of Periodontology, l994; 65: 
260–267. 

41. JASIM M. ALBANDAR. Global risk factors and 

risk indicators for periodontal diseases. 

Periodontology 2000, 2002; 29: 177–206. 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 


