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Abstract Background: Osteoarthritis is one of the most common type of arthritis with joint failure and pathologic 
changes1.Literature search showed that very few attempts were made to find the prevalence and determinants of 
osteoarthritis in South India. Aim and objective: to estimate the prevalence of Osteoarthritis and to study the various risk 
factors of osteoarthritis of knee joint among adult population in a rural area of Kancheepuram district, Tamil Nadu. 
Methodology: It is a community based cross-sectional observational study conducted in a rural area of Kancheepuram 
district, Tamil Nadu among adult population of age 18 and above. The study was done with pre-estimated sample size of 
250 who met the inclusion criteria were included by systemic random sampling method. The participants were 
interviewed and examined along with anthropometric assessment with prior written consent. The data collected was 
analyzed using SPSS version 21 and described in terms of percentages. The association between the variables was done 
using chi-square and multiple logistic regression. The odds ratio was calculated for the determinants leading to the risk of 
development of Osteoarthritis among the study population. Results: The overall prevalence of Osteoarthritis in the 
present study was estimated to be 27.2%. Also, higher prevalence was seen among female population with age being the 
strongest risk factor with p value <0.001. The study found that factors like tobacco usage, physical activity, high BMI 
along with presence of comorbidities have significant association with the development of osteoarthritis with higher 
odds. Conclusion: Osteoarthritis, as one of the raising Non-communicable disease in the present times needs to be 
addressed and screened for risk factors at root level in community. 
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INTRODUCTION 
Osteo arthritis is one of the most common form of 
arthritis characterized by pain, swelling and limitation of 

joint movements along with complications.1It is a slowly 
progressive disease with feature of pain, enlarged and 
deformed joints as well as limitation of the 
motion11.Estimated to be the fourth leading cause of 
disability worldwide it has been studies vastly2. Many 
studies Worldwide show that 9.6% of men and 18% of 
women ≥ 60 years have symptomatic Osteoarthritis3. 
Previous literature has shown a higher prevalence in 
India4, Pakistan5 and Bangladesh6. A study conducted in 
India among adults had showed significant difference in 
prevalence of OA between rural and urban areas7. The 
higher prevalence has been attributed to the lifestyle 
habits followed by Asians due to relatively excessive 
squatting and day to day activities especially among 
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women leading to higher risk of knee joint arthritis when 
compared to Americans and Europeans8.Also, women 
show an increased prevalence of knee and hand joint 
osteoarthritis while men have a high prevalence of hip 
osteoarthritis. Regardless hip osteoarthritis is 
comparatively uncommon in India.9 While studying the 
factors contributing to the condition evidence for genetic 
basis of osteoarthritis are increasing.10,19 Twin studies 
have shown 65 % concordance for developing 
osteoarthritis9.Emerging evidence has identified genetic 
mutation that confers a high risk of osteoarthritis, one of 
which is a polymorphism within the growth 
differentiation factor 5 genes.19 However no specific 
genetic abnormality has been found so far related to 
osteoarthritis. The major risk factors found associated 
with the knee joint arthritis include elderly age, female 
sex, obesity, occupational knee bending and physical 
labour. 15,16.Studies have shown that workers whose jobs 
involve physical labour have high rates of knee 
osteoarthritis18.Occupational activities, including 
climbing stairs, walking on uneven ground, standing, and 
sitting, have been inconsistently linked to osteoarthritis 
risk20.Based on American College of Rheumatology 
criteria10 the following procedure is used for diagnosing 
osteoarthritis knee joint clinically. 
 “Pain in knee and 

1. Age >50 years  
2. Morning stiffness 
3. Crepitus in motion  
4. Bony tenderness  
5. Bony enlargement  
6. Absence of palpable warmth  

Of the above criteria pain in knee should be positive 
followed by any 3 of the other criteria”.10 Among the 
various risk factors studied so far age is the most 
dominant risk factor for osteoarthritis responsible for both 
the higher prevalence and severity15.This is supported by 
the fact that radiographic evidence of osteoarthritis is rare 
in individual below the age of 40. Aging increases the 
joint weakness through certain mechanisms. Aged 
cartilage is less responsive to the stimuli of loading 
stress9. Women above the age of 60 are among the 
vulnerable population prone for the condition with more 
complications. While hormone loss with menopause may 
contribute to this risk, there is little understanding of the 
vulnerability of older women vs men to osteoarthritis. 
Osteoarthritis is a highly heritable disease, but its 
heritability varies with joints. Many people with 
osteoarthritis have disease in multiple joints, this 
generalized osteoarthritis phenotype is rarely inherited 
and is more often a consequence of aging. Literature 
search showed that very few attempts were made to find 
the prevalence and determinants of osteoarthritis in South 

India. The aim of the study was to estimate the prevalence 
of Osteoarthritis and to study the various risk factors of 
osteoarthritis of knee joint among adult population in a 
rural area of Kancheepuram district, Tamil Nadu. 
 
METHODOLOGY 
The study was a community based cross-sectional study 
conducted in the field practice area of a tertiary care 
hospital in Kanchipuram district, Tamil Nadu. The main 
occupation of the study population is agriculture and 
sculptor. Adults aged 18 years and above of both sexes 
were included in the study. People who are not willing to 
participate r found to be critically ill during the study 
period along with history of injury to knee joints and 
paralysis were excluded from the study. The participants 
who met the inclusion criteria were informed about the 
study followed by which written consent was obtained. 
The Sample size was calculated based on 17% prevalence 
of Osteoarthritis from previous studies and assuming 95% 
significance with5% absolute precision which lead a 
sample size of 225. To account from non-participant and 
dropout’s total of 250 subjects were included. Ensuring 
an equal probability among the participants systemic 
random sampling methodwas used. Each participant was 
identified and with informed written consent they were 
subjected to a pretested questionnaire containing 
questions on socio-demographic details, presence of 
symptoms or signs of Osteoarthritis and history of risk 
factors. Followed by the interview the anthropometrical 
measurements like weigh, height along with blood 
pressure were measured and noted. The Data collected 
was compiled and entered in Microsoft Office Excel 
version 2007 and analyzed using Statistical Package for 
Social Sciences software version 21. 
 
RESULT 
The present study was done among 250 adult populations 
from the rural area of Kancheepuram district, to find out 
the prevalence and risk factors of osteoarthritis using 
ACR clinical criteria using history and physical 
examination. Among the study population 139(55.6%) 
were above the age of 50 years and, 159 (63.6%) of the 
study subjects were females and 91 (36.4%) were males. 
Analysis of the marital status among study participants 
showed that most of them were married i.e. 201 (80.4%) 
while 26 (10.4%) were unmarried and 23(9.2%) were 
widowed. The educational status among the participants 
maximum were illiterate i.e. 106 (42.4%) followed by 40 
(16%) who had high school education. Analysis of 
thesocio-economic status concludes that maximum of the 
participants belongs to socio economic class 4 (43.2%) 
followed by class 5 (32.8%), according to modified B.G 
Prasad’s classification. In the study, the prevalence of 
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osteoarthritis based on ACR clinical criteria in rural 
population of Kancheepuram District was 27.2 %.The 
study participants with family history of osteoarthritis 
were found to be having 2.6 times more risk for 
developing osteoarthritis knee when compared with 
participants without any family history of osteoarthritis 
(OR 2.6, 95% CI= 1.3-5.1.More than two third of the 
population (69.2%) under study has never used any 

tobacco product while 28.4 % were current users and 2.4 
% were past users. More than three fourth of the study 
subjects 203 (81.2%) never consumed alcohol 
while41(16.4%) were current users and 6(2.4%) were past 
users. Considering the diet habits, we found that most of 
the study participants (96.4%) were having mixed diet 
while 3.6% were vegetarians. 

 

Table 1: Distribution of study participants based on the socio demographical factors 
Socio demographical factors Frequency 

Age group 
<50 
>50 

 
111(44.4) 
139(55.6) 

Religion 
Hindu 

Christian 
Muslim 

 
243(97.2) 

5(2) 
2 (0.8) 

Marital Status 
Married 

Unmarried 
Widower 

 
201 (80.4%) 
26 (10.4%) 
23(9.2%) 

 
Educational Qualification 

Illiterate 
Primary 
Middle 

Secondary 
Higher secondary 

Graduate and above 
 

 
106(42.4) 
39(15.6) 
38(15.2) 
40(16) 
13(5.2) 
14(5.6) 

 
Occupation 

Professional 
Semi- professional 

Clerical and shop owner 
Skilled 

Semiskilled 
Unskilled 

Unemployed 
Dependents 

 
3(1.2) 
4(1.6) 
6(2.4) 

62(24.8) 
71(28.4) 
21(8.4) 
19(7.6) 

64(25.6) 
Socio economic status 

Class 1 
Class 2 
Class 3 
Class 4 
Class 5 

 
3(1.2%) 
15(6%) 

42(16.8%) 
108(43.2%) 
82(32.8%) 

 

 
Figure 2: Distribution of various risk factors among the study participants (N=250) 
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With regards to the nutritional status among the study 
participants more than half (54%) were having normal 
BMI and 22.4% of them were over weight. Around half 
(50.8%) of the study participants were doing some 
moderate physical activity regularly while 29.2% of them 
were doing light physical activity. Among the study 
participants 7.2% i.e. 18 had history of previously 
diagnosed with knee joint osteoarthritis. The most 
common chronic disease among the study population was 
found to be backache (43.6%) i.e. 109 followed by visual 
impairment or cataract (25.2%) i.e. 63, hypertension 
(11.2%) i.e. 28, diabetes (10.4%) i.e. 26, Asthma (7.6%) 
i.e. 19 and hypothyroidism(2%) i.e. 5.Diabetic patients 
were found to be having 2.5 times more risk for 
developing osteoarthritis (OR = 2.5, 95% CI=1.1-5.8) 
compared to non-diabetic patients. Hypertension patients 
were having 6.1 times more risk for developing 
osteoarthritis compared to normotensive persons 
(OR=6.1, 95% CI=2.6-14.2). Thus, after adjusting for 
confounders age above 50 years, female gender, 
illiteracy, positive family history, tobacco use, 
hypertension and body massindex were individual risk 
factors for osteoarthritis knee joint. Diabetes and physical 
activity were found to be confounders. 
 
Table 3: Multivariate logistic regression model for determinants of 

Osteoarthritis knee joint 
Determinants Odd’s ratio (95% CI) p value 

Age>50  14.1(6.7-29.6) 0.00 
Female gender  3.1(1.6-6.2) 0.00 

Illiterate  9.6(1.2-76) 0.00 
Positive family history 2.6(1.3-5.1) 0.00 

Tobacco usage  3.5(1.9-6.3) 0.00 
Physical activity 3.1(1.2-7.6) 0.00 

Diabetes  2.5(1.5-5.8) 0.01 
Hypertension  6.1(2.6-14.2) 0.00 

Body mass index 5.7(3.1-10.4) 0.00 

 
Figure 3: Distribution of various signs and symptoms among the 

study participants(N=250) 
DISCUSSION 
The present study estimated the prevalence of 
Osteoarthritisin rural population of Kancheepuram 
District to be 27.2 %. based on ACR clinical criteria. This 

is similar to the study by Chopra A et al done among 
adult population above 18 years in a rural area of Western 
India (n=746)reporting the prevalence of knee joint OA 
as 5.8%4. In another study done in a rural area of 
Bangladesh the prevalence of knee joint OA was found as 
14% (n=2601) among persons aged above 15 years6. The 
reason for the high prevalence in our study may be 
attributed to predominance of females among the study 
subjects (63.6%) and because the main occupation among 
the rural population is agriculture. The present study 
reported higher prevalence of Osteoarthritis in the elderly 
age group especially above 50 with an Odds Ratio = 14.1. 
This is in accordance to the review article by Felson et al 
which stated that 50% of people over the age of 65 have 
arthritis in at least one joint and over 80% of people over 
the age of 75 have arthritis in at least one joint13.The 
increase in the prevalence and incidence of OA with age 
is known and is probably a consequence of cumulative 
exposure to various risk factors and biologic changes that 
occur with ageing that may make a joint less able to cope 
with adversity, such as cartilage thinning, weak muscle 
strength, poor proprioception, and oxidative damage11.In 
this study Osteoarthritis was present in 81% of females, 
whereas it was present in only 13% of males of the study 
participants. (Odd’s Ratio = 3.1) which is similar to 
Srikanth VK et al in their meta-analysis found that 
women are more likely to have osteoarthritis. Under age 
45, more men than women have osteoarthritis while over 
the age of 55, more women than men have osteoarthritis. 
But overall, males have a significantly reduced risk for 
prevalence of Osteoarthritis in the knee.17 Results of the 
present study revealed a clear link between tobacco 
consumption and osteoarthritis. People who consumed 
tobacco were found to be at a higher risk of developing 
osteoarthritis. People who smoke had 3.5 times more risk 
of osteoarthritis than non-smokers Although statistically 
insignificant, Alcohol users were found to be at a lower 
risk for developing osteoarthritis compared to non-
alcoholic, the same reported by Huidekoer et al in his 
study conducted on arthritis and alcohol has shown that 
arthritis patients who consume less alcohol than normal 
people. This may suggest that alcohol may protect the 
individual from arthritis or there is an inverse relationship 
which is not supported by biological plausibility21.This 
study showed that with respect to physical activity, 
people who did no physical activity were at a higher risk 
of developing osteoarthritis, compared to those who did 
some amount of physical activity, with Odds Ratio of 3.1 
(95% CI =1.2-7.6) This association was found to be 
statistically significant. Felson DT et al, in his study on 
Physical activity, alignment and knee osteoarthritis, done 
on 2,073 subjects (3,542 knees) reports that physical 
activity in its highest score does not increase the risk of 
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developing Osteoarthritis.12 In this study Osteoarthritis 
was found to be more common among obese persons 
(5.7%) when compared with normal persons OR 5.7, 95% 
CI=3.1-10.4. Similarly, in the study done by Paans N et 
al, the authors found significant associations of knee 
osteoarthritis with obesity. Long-term obesity was present 
in persons with asymptomatic osteoarthritis of the 
knee.14These findings strongly suggest that obesity is risk 
factor for osteoarthritis. From the United States National 
Health and Nutrition Examination Survey, osteoarthritis 
(OA) was examined for 3,905 adults aged 45 to 74. 
Obesity was associated with both bilateral and unilateral 
Osteoarthritis. Findings from these data are not 
supportive of a metabolic link between obesity and knee 
Osteoarthritis12.In the present study Diabetic patients 
were found to be having 2.5 times more risk for 
developing osteoarthritis (OR = 2.5, 95% CI=1.1-5.8) 
compared to non-diabetic patients. Nieves et al 
hypothesized that the reason for this could be that 
diabetes mellitus patients (both type 1 and type 2) have 
increased risk for fracture and their bone mineral density 
is deranged due to metabolic alterations like increased 
calcium excretion, insulin release, growth factor 
resistance, advanced glycosylated end products in ECF 
and microangiopathic and neuropathic complications21. 
The above reasoning was supported by Francis 
Berenbaum, who in his study, found that 30% of 
osteoarthritis population had diabetes mellitus (DM), 
while only 12% of normal population had diabetes 
mellitus20.Also, the present study reported that 
Hypertension patients were having 6.1 times more risk for 
developing osteoarthritis compared to normotensive 
persons (OR=6.1, 95% CI=2.6-14.2).Ettinger WH et al, 
demonstrated that the presence of symptomatic knee 
Osteoarthritis was associated with reported difficulty in 
functions which used the lower extremity (ambulation 
and transfer).22These findings suggest that knee 
Osteoarthritis is associated with long-term physical 
disability, and that the presence of coexistent chronic 
disease may increase the amount of long-term disability 
from knee Osteoarthritis. Despite the larger sample size 
and sampling technique there were few limitations in the 
study. Firstly, being a cross-sectional study design, the 
strength of association could not be demonstrated in a real 
sense since the measurement of exposure and disease 
were collected at the same time, so a temporal sequence 
could not be established. Secondly the inability to contact 
all the adult aged 18 years and above proved to be 
difficult and not feasible. Thirdly the criteria for 
diagnosing osteoarthritis was done using only ACR 
criteria of Osteoarthritis with only a history and physical 
examination which though a proven criterion there are 
other criteria which could not be applied. In spite of all 

limitations the study proved the higher prevalence of 
Osteoarthritis among rural population with various risk 
factors having significant association. Future studies are 
recommended with in depth analysis of the risk factors of 
osteoarthritis involving a prospective longitudinal follow-
up study to throw light on the true risk factors.  
 
CONCLUSION 
With the raising trends of Non-communicable diseases 
and the concepts of risk factor assessment osteoarthritis 
carries a major burden among the population of 
developing nations which is often ignored. The 
Osteoarthritis being the fourth major reason of poor 
quality of life among elderly persons needs to be 
addressed with measures taken to uproot the risk factors 
for the future generations thereby ensuring a productive 
life of work force of a nation.  
 
REFERENCES 

1. Longo D, Kasper A, Fauci V. Harrison's Principles of 
Internal Medicine 2012; 18:2234. 

2. Symmons D, Mathers C etal.Global burden of 
osteoarthritis in the year 2000.Accessed from 
www.who.int/healthinfo/statistics/bod_osteoarthritis.pdf 
on 1st October, 2013. 

3. Wolf AD, Pledger B. Burden of Major Musculoskeletal 
Conditions. Policy and Practice. Special Theme-Bone 
and Joint Decade 2000-2010. Bulletin of the World 
Health Organization 2003, 81 (9): 646-56. 

4. Chopra A, Patil J, Billempelly V, Relwani J, Tandle HS. 
Prevalence of rheumatic diseases in a rural population in 
western India: a WHO-ILAR COPCORD Study. 
Accessed from URL: 
http://www.ncbi.nlm.nih.gov/pubmed/11225138. 

5. Gibson T, Hameed K, Kadir M, Sultana S, Fatima Z, 
Syed A Knee pain amongst the poor and affluent in 
Pakistan. Br J Rheumatology 1996; 35:146–9 

6. Haq SA, Darmawan J, Islam MN. Prevalence of 
rheumatic diseases and associated outcomes in rural and 
urban communities in Bangladesh: a COPCORD study. 
Journal of Rheumatology 2005; 32: 348–53. 

7. Joshi VL, Chopra A. Is there an urban-rural divide? 
Population surveys of rheumatic musculoskeletal 
disorders in the Pune region of India using the 
COPCORD Bhigwan Model. J Rheumatoly 2009; 36: 
614–22. 

8. Marlene F, Bridget L, March L, Hoy D, Penserga E. The 
epidemiology of Osteoarthritis in Asia. International 
Journal of Rheumatic Diseases 2011; 14: 113–21. 

9. Munjal Y. Association of physicians of India (API) 
textbook of medicine. 2012; 9:1818. 

10. ACR Diagnostic Guidelines. Accessed from url: 
http/www.hopkinsarthritis.org/physician/diagnostic-
guidelines.* 

11. NevittMC,FelsonDT,Lester Gayle. Osteoarthritis 
initiative-Protocol for cohort study. Accessed from 
oai.epiucsf.org/data release/doc/studyprotocol.pdf  

12. Lawrence RC, Felson DT, Helmick CG, Arnold LM, 
Choi H, Deyo RA, Gabriel S, Hirsch R, Hochberg MC, 



MedPulse International Journal of Community Medicine, Print ISSN: 2579-0862, Online ISSN: 2636-4743, Volume 12, Issue 1, October 2019 pp 11-16 

MedPulse International Journal of Community Medicine, Print ISSN: 2579-0862, Online ISSN: 2636-4743, Volume 12, Issue 1, October 2019  Page 16 

Hunder GG, Jordan JM, Katz JN, Kremers HM, Wolfe F, 
National Arthritis Data Workgroup; Estimates of the 
prevalence of arthritis and other rheumatic conditions in 
the United States. Part II;Arthritis Rheum. 2008 Jan; 
58(1):26-35. 

13. Felson DT, Lawrence RC, Dieppe PA, Hirsch R, 
Helmick CG, Jordan JM, Kington RS, Lane NE, Nevitt 
MC, Zhang Y, Sowers M, McAlindon T, Spector TD, 
Poole AR, Yanovski SZ, Ateshian G, Sharma L, 
Buckwalter JA, Brandt KD, Fries JF; Review 
Osteoarthritis: new insights. Part 1: the disease and its 
risk factors; Ann Intern Med. 2000 Oct 17; 133(8):635-46 

14. Paans N, van den Akker-Scheek I, Dilling RG, Bos M, 
van der Meer K, Bulstra SK, Stevens M;Effect of 
exercise and weight loss in people who have hip 
osteoarthritis and are overweight or obese: a prospective 
cohort study;PhysTher. 2013 Feb;93(2):137-46. 

15. Charles F Dillon, Elizabeth K Rasch,QiupingGu, and 
Rosemarie Hirsch;Prevalence of knee osteoarthritis in the 
United States: arthritis data from the Third National 
Health and Nutrition Examination Survey 1991-94;The 
Journal of Rheumatology2011;33(11): 2271-79. 

16. Felson DT, Zhang Y. Review: An update on the 
epidemiology of knee and hip osteoarthritis with a view 
to prevention; Arthritis Rheum. 1998 Aug; 41(8):1343-55 

17. Srikanth VK, Fryer JL, Zhai G, Winzenberg TM, Hosmer 
D, Jones G;Osteoarthritis A meta-analysis of sex 
differences prevalence, incidence and severity of 
osteoarthritis; Cartilage. 2005 Sep; 13(9):769-81 

18. Coggon D, Kellingray S, Inskip H, Croft P, Campbell L, 
Cooper C. Osteoarthritis of the hip and occupational 
lifting. Am J Epidemiol. 1998; 147:523.-8 

19. Chapman K, Mustafa Z, Irven C, Carr AJ, Clipsham K, 
Smith A, et al.. Osteoarthritis-susceptibility locus on 
chromosome 11q, detected by linkage. Am J Hum Genet. 
1999 

20. Coggon D, Kellingray S, Inskip H, Croft P, Campbell L, 
Cooper C. Osteoarthritis of the hip and occupational 
lifting. Am J Epidemiol. 1998; 147:523.-8 

21. Huidekoper AL, van der Woude D, Knevel R, van der 
Helm-van Mil AH, Cannegieter SC, Rosendaal FR, 
Kloppenburg M, Huizinga TW;Patients with early 
arthritis consume less alcohol than controls, regardless of 
the type of arthritis;Rheumatology (Oxford). 2013 
Sep;52(9):1701-7 

22. Ettinger WH, Davis MA, Neuhaus JM, Mallon KP;Long-
term physical functioning in persons with knee 
osteoarthritis from NHANES. I: Effects of comorbid 
medical conditions. J ClinEpidemiol. 1994 Jul;47(7):809-
15.

 
Source of Support: None Declared 
Conflict of Interest: None Declared  


