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Introduction

Osteoarthritis (OA) is an irreversible joint condition causing 
pain, joint stiffness, movement limitations, and disability. It is 
linked with ageing and likely to occur in the joints that have 
been repeatedly strained throughout the years. Joints most 
commonly affected by it are, namely, cervical and lumbosacral 

spine, hip, knee, and first metatarsal phalangeal joint. OA is the 
most common type of  arthritis.[1]

According to 2016 Global Burden of  Disease (GBD) study, 
musculoskeletal disorders (MSDs) were the second highest 
contributor to the global disability. The burden of  MSDs varies 
by age, however, 20%–33% of  people across the globe live 
with a painful MSDs.[2] Among the MSDs, arthritis contributes 
to global disabilities burden significantly. Analysis of  data from 
WHO study on global ageing and adult health (SAGE) points 
that prevalence of  arthritis in low‑ and middle‑income settings 
is higher.[3] Other MSDs (including OA) have been ranked as 10th 
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and 11th among top causes of  years lived with disabilities (YLDs) 
in 2017 males and females respectively and 8.34 million YLDsis 
attributable to knee OA globally.[4]OA is 50% of  the entire MSDs. 
Globally among individuals aged more than 60 years, 9.6% of  
men and 18% of  women suffer from symptomatic OA, with 
knee being most commonly affected joint.[5]

The economic burden of  OA has risen by three times or highere 
specially among individuals with Total knee replacement/Total 
hip replacement.[6] In a nationally representative study conducted 
in India, it was reported that disorders of  joint/pain were 
respectively the second and fourth most common causes of  
outpatient clinic visits and out‑of‑pocket expenses among all 
non‑communicable diseases.[7] The knee OA contributes to 
nearly 80% of  the total OA burden globally.[1] Though it would 
not cause mortality, it decreases the quality of  life (QOL) by 
causing disability.

The burden of  knee OA has been determined in several countries, 
however, epidemiological data among elderly in India is scarce. 
Also, there are limited data in India on the bearing of  knee 
OA over the quality of  life of  elderly. The present study was 
conducted to measure the prevalence of  knee OA among elderly 
residing in rural Ballabgarh, Haryana.

Material and Methods

A community‑based cross‑sectional study was conducted inthe 
Intensive Field Practice Area (IFPA) of  Comprehensive Rural 
Health Services Project (CRHSP), Ballabgarh of  Centre for 
Community Medicine Department, AIIMS, between November 
2015 and November 2017. Health infrastructure in area includes 
two primary health centers and 12 sub‑centers covering 
28 villages with a total population of  approximately 1 lakh. Health 
Management Information System (HMIS) maintains the database 
of  the population under the IFPA. Sample size was calculated 
by applying the equation 4PQ/d2where “P” was the prevalence 
of  knee OA taken as 30%[8] and taking relative precision (d) and 
non‑response rate as 15%. The final sample size was rounded 
off  to 500. The study population included elderly resident of  
study‑area for 6 months or more (preceding the study).The line 
listing of  elderly residing in IFPA obtained from HMIS was 
used as sampling frame. Elderly in the study area were 9231 
(as on 1 May 2016). Five hundred elderly were selected as study 
sample was taken using simple random sampling.

Operational definitions
Elderly: Elderly was defined as the person who is of  age 60 years 
or above (as on 1 May 2016).[9]

Knee pain: Pain in the knee joint (unilateral/bilateral) currently 
or within last 1 month.

Knee OA: Knee OA was defined according to American 
College of  rheumatology (ACR) criteria[10] as knee pain plus at 
least three of  the following: [A] Age more than 50 years, [B] 

Morning stiffness less than 30 minutes, [C] Presence of  
crepitus, [D] Presence of  bony tenderness, [E] No palpable 
warmth, and [F] Presence of  bony enlargement (Sensitivity 95%, 
Specificity 69%).[11]

Selected elderly was visited house to house. Elderly who were 
bed‑ridden or diagnosed with knee joint pathology other than 
OA were excluded from the study.

Study instruments
The self‑designed semi‑structured interview schedule was used 
which collected data on selected socio‑demographic variables, 
knee pain, clinical examination (for diagnosing knee OA), 
and quality of  life (WHO‑QOL‑BREF questionnaire). Hindi 
version of  WHO‑QOL‑BREF was used. Interview schedule 
was translated in Hindi and back translated and compared. The 
interview schedule was pretested in elderly.

Ethical approval and permission for the study was taken from 
Institute Ethics Committee, All India Institute of  Medical 
Sciences, New Delhi (IECPG/120/30.12.2015). Purpose of  
the study was explained and informed consent was taken from 
the participants. Patients who were found symptomatic were 
counseled by the investigator and treated. Seriously ill patients 
were referred to Physical Medicine and Rehabilitation (PMR) 
outpatient department specialist for further evaluation and 
treatment.

Statistical analysis
Data entry was done using Epi data (v2.0.7.22) software. Data 
were extracted into Microsoft excel as output file from Epi data. 
The data were cross‑checked and cleaned. Statistical analysis was 
done using STATA 13 (StataCorp. 2011. Stata Statistical Software: 
Release 13. College Station, TX: StataCorp LP). Prevalence of  
knee OA was reported as percentage with 95% Confidence 
Interval (C.I.). Categorical variables were analyzed using 
Chi square test/Fisher test. Non‑normal continuous variable 
was analyzed using Mann‑Whitney U test. Factors with P value 
less than 0.25 were selected for multivariate analysis. Outcome 
variable was OA of  any knee joint. WHO‑QOL‑BREF questions 
were divided into domains and raw score was calculated for 
each domain which was transformed using WHO‑QOL‑BREF 
manual into 0‑100 scores. Total score was also converted into 
0‑100 scale. Individual domains and total score wereanalyzed.

Result

A total of  454 (95%) elderly were interviewed and included 
in the study. Of  them, 10 elderly (2.1%) were excluded and 
13 (2.7%) were either shifted or found absent in three visits. 
Their age ranged from 60 to 104 years. More than half  of  
the elderly were in 60‑69 years of  age. The mean age of  the 
elderly was 69.5 years (S.D. 7.25). The majority of  elderly 
was females (60.1%), belonged to the Hindu religion (97.1%) 
and had no formal schooling (64.5%). Most of  elderly were 
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married (63.7%). Socioeconomic status was categorized using 
Uday Pareek scale.[12]Almost half  of  the participants (49.8%) 
were of  lower middle class of  Uday Pareek scale. Farming was 
the predominant past occupation (40.5%). More than half  (52%) 
of  the elderly were living with family with spouse. Most of  the 
elderly (83.7%) were not availing any health insurance. Of  those 
availing health insurances, more than one‑third (39.2%) were 
availing it from state health insurance. In all, 397 (87.4%) elderly 
were getting old age/widow pension. About two‑third (69.8%) 
of  the elderly were partially financial independent.

More than half  of  males (61.3%) were current smokers while 
females were non‑smokers (57.9%). Majority never consumed 
chewable tobacco (96.2%) or alcohol (89.4%). Most (61.4%) had 
normal BMI [Table 1]. Mentioned in Table 1 out of  which 16 
had history of  fracture involving knee joint.Family history of  
knee pain was present in 80 (17.6%). Almost 62% of  elderly were 
suffering from other chronic disorders (other than knee OA), 
most common of  which was hypertension (32.8%).

Prevalence of  knee OA: Out of  the 454 elderly, 298 (65.6%) 
reported knee pain in last 1 month preceding the date of  the 
interview. Among them, 292 elderly had OA of  at least one knee 
joint (64.3% C.I. 59.7‑68.7). Majority (57.1% C.I. 52.5‑61.6) had 
bilateral knee OA. Thirty‑three elderly (7.3% C.I. 4.9‑9.7) had 
unilateral knee OA.

Prevalence of  knee OA was higher among females, illiterate, 
elderly living alone, elderly belonging to lower socioeconomic 
status, elderly who reported manual occupation as major past 
occupation, obese persons, elderly suffering from other chronic 
illness, elderly with history of  knee trauma, and elderly with 
family history of  knee pain [Table 1].

Prevalence of  knee OA was lower among current smokers, and 
elderly currently doing physical activity [Table 1].

In the multivariate logistic regression model, sex, age grouping, 
education status, smoking usage, alcohol usage, BMI, history of  
other chronic illness, history of  knee trauma, family history of  

Table 1: Distribution of knee osteoarthritis* with socio‑demographic characteristic
Characteristics (n=454) Frequency n Percentage % P (Chi‑square/Fischer Exact test)
Sex Male (n=181) 98 54.1 <0.001

Female (n=273) 194 71.1
Age groups (in years) 60‑64 (n=130) 79 60.8 0.24

Ptrend=0.1265‑69 (n=135) 83 61.5
>70 (n=189) 130 68.9

Education Any formal education (n=161) 92 57.1 0.02
Illiterate (n=293) 200 68.2

Living arrangement Living alone (n=14) 10 71.4 0.30
Living with spouse (n=46) 25 54.4
Living with family (n=394) 257 65.2

Socioeconomic status 
(Uday Pareek scale)

Lower (n=19) 15 79.0 0.44
Lower middle (n=226) 143 63.3
Middle (n=189) 123 65.1
Upper middle (n=20) 11 55.0

Smoking Never/Past smoker (n=248) 183 73.8 <0.001
Current smoker (n=206) 109 52.9

Alcohol Never/Past (n=427) 282 66.0 0.003
Current (n=27) 10 37.0

Financial independence Independent (n=102) 65 63.7 0.86
Partially dependent (n=317) 203 64.0
Dependent (n=35) 24 68.6

Major past Occupation Others (n=177) 111 62.7 0.57
Manual (n=277) 181 65.3

BMI Normal (18.5‑24.9) (n=279) 166 59.5 0.017
ptrend=0.061Underweight (<18.5) (n=45) 15 33.3

Obese (>25) (n=130) 96 73.8
Self‑reported other 
chronic illness

Absent (n=173) 102 59.0 0.06
Present (n=281) 190 67.6

History of  trauma Absent (n=387) 228 58.9 <0.001
Present (n=67) 64 95.5

Family history of  knee 
pain

Absent (n=374) 225 60.2 <0.001
Present (n=80) 67 83.8

Currently doing exercise No (n=243) 194 79.8 <0.001
Yes (n=211) 98 46.4

*Knee osteoarthritis: Osteoarthritis (any knee) was used in bivariate analysis
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knee pain and physical activity were adjusted. History of  knee 
trauma, family history of  knee pain, current physical activity, and 
smoking status remained significantly associated with knee OA 
in the model (p‑value of  0.25 was taken as cut‑off  for putting in 
multivariate analysis) [Table 2].

Quality of  life: The total transformed score of  WHO‑QOL‑BREF 
of  elderly showed non‑normal distribution (P‑value for Shapiro‑Wilk 
test and Shapiro‑Francia test were 0.001). The total transformed 
score (0‑100) ranged from 7.75 to 90.75 with median score of  
43.75 and interquartile range (IQR) of  31.5‑66. The four domains 
in WHO‑QOL‑BREF are (1) Physical  (2) Psychological, (3) Social 
relationship, and (4) Environment. Among domain‑wise scores, 
Physical health domain transformed score ranged from 0 to 100 
with median of  38 (IQR 19‑69); Psychological health domain 
transformed score ranged from 0 to 100 with median of  44 (IQR 
25‑75); Social relationship domain transformed score ranged from 
0 to 81 with median of  44 (IQR 31‑56); and Environmental quality 
of  life domain transformed score ranged from 19 to 94 with median 
of  50 (IQR 44‑69).

Figure 1 is showing the boxplot depicting the distribution of  
quality of  life scores (Total and domain wise) by knee OA status.

The quality‑of‑life scores was significantly lower for 
elderly diagnosed with knee OA than to those without 
knee OA (Mann‑Whitney U test, P value <0.001). Elderly 
suffering with knee OA had significantly inferior domain‑wise 
quality‑of‑life scores for each of  the four domains compared to 
those without knee OA (Mann‑Whitney U test, P value <0.001). 
Regarding the domain‑wise distribution of  scores in elderly with 
and without knee OA, the maximum difference was reported 
in physical health (75 vs. 25) and psychological health score 
(81 vs. 31 [Table 3].

Discussion

The present study was conducted to estimate the burden of  knee 
OA among rural community‑dwelling elderly of  Ballabgarh, 
Haryana and its effect on their quality of  life. Sample size was 
calculated taking prevalence of  30% (existing literature) and 
relative precision of  15%.

We found that knee OA is highly prevalent (64.3%, C.I. 59.7‑68.7) 
among elderly in rural Ballabgarh, Haryana. The prevalence is 
higher than the prevalence reported by other studies from rural 
areas.

The reported prevalence of  knee OA in elderly in other studies 
is done in India ranged between 32% and 64%. The variability 
in the prevalence may be due to the heterogenous operational 

Figure 1: Boxplot showing distribution of quality of life scores by knee 
OA status

Table 2: Logistic regression models for factors associated with knee osteoarthritis*
Variable Unadjusted O.R. (95% C.I.) P Adjusted O.R (95%C.I.) P
Sex Male Reference ‑ Reference ‑

Female 2.08 (1.41‑3.09) <0.001 1.17 (0.59‑2.31) 0.66
Age groups (in 
years)

60‑64 Reference ‑ Reference ‑
65‑69 1.03 (0.63‑1.69) 0.91 0.74 (0.41‑1.34) 0.33
>70 1.42 (0.89‑2.27) 0.14 1.02 (0.59‑1.76) 0.95

Education 
status

Any formal education Reference ‑ Reference ‑
Illiterate 0.62 (0.42‑0.92) 0.02 1.08 (0.55‑2.11) 0.82

BMI Normal (18.5‑24.9) Reference ‑ Reference ‑
Underweight (<18.5) 1.36 (0.70‑2.64) 0.36 0.72 (0.34‑1.54) 0.40
Obese (>25) 1.92 (1.22‑3.04) 0.005 1.46 (0.85‑2.51) 0.17

History of  other chronic illness 1.43 (0.98‑2.15) 0.06 1.29 (0.81‑2.06) 0.28
Alcohol Never/Past Reference ‑ Reference ‑

Current 0.30 (0.14‑0.68) 0.003 0.36 (0.13‑1.00) 0.05
Smoking Never/Past smoker Reference ‑ Reference ‑

Current smoker 0.40 (0.27‑0.59) <0.001 0.49 (0.31‑0.78) 0.003
History of  knee trauma 14.88 (4.59‑48.19) <0.001 14.45 (4.30‑48.58) <0.001
Family history of  knee pain 3.41 (1.82‑6.40) <0.001 2.66 (1.34‑5.29) 0.005
Current physical activity 0.22 (0.14‑0.34) <0.001 0.27 (0.17‑0.43) <0.001
*Osteoarthritis knee: Osteoarthritis (any knee) was used in multivariate analysis, adjusting for sex, age, education status, smoking usage, alcohol usage, BMI, history of  other chronic illness, history of  trauma, family 
history of  knee pain, and physical activity. P=0.25 was taken as cut‑off  for putting in multivariate analysis
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definition of  knee OA among studies, different age groups of  
participants and geographical differences.

Salve H et al. reported burden of  knee OA as 64% in elderlyage 
group, which is similar to present study.[13] Though the study was 
done among peri‑menopausal women of  age group of  40 years 
and above and reported an overall prevalence of  knee OA as 
47.3% (C.I. 41.2‑53.4) in urban slum in Delhi using ACR criteria. 
Ajit N et al. reported burden of  knee OA as 54.1% in rural 
Bangalore in the elderly using modified clinical ACR criteria.[14] 
Though this study was not specifically among elderly and elderly 
comprised only about 16% (60) of  subjects. Venkatachalam J et al. 
found burden of  knee OA as 52% in rural Kanchipuram district, 
Tamil Nadu using ACR criteria in individuals of  age 50 years 
and above, though the study was not focused on elderly.[15] The 
difference could be because of  difference in age groups: 50 years 
and above compared with 60 years and above in the present study. 
Singh A K et al. reported prevalence of  41.1% (C.I. 36.7‑45.6) in 
urban slums in Delhi in elderly using ACR criteria, the difference 
being study area, the present study being rural.[16]Also, the age 
distribution was towards younger side than present study. That 
could be the cause of  finding higher burden in present study.

Pal C P et al. did a multi‑centric study in 40 years and above 
age group and reported the prevalence of  knee OA as 44.6% 
in elderly age group and 54.1% in more than 70 years of  age 
group.[17] They used radiographic criteria. The difference may be 
due to the diagnostic criteria for knee OA.

Out of  all the independent variables, variables significantly 
associated with knee OA in multivariate analysis were history of  
knee trauma (OR 14.45 C.I. 4.30‑48.58), and family history of  
knee pain (OR 2.66 C.I. 1.34‑5.29). This is similar to the findings 
of  the previous studies. Sasidharan M K et al. reported history 
of  injury as a risk factor of  knee OA with a OR of  17.2.[18] 
Ajit N E et al. also reported prior knee trauma as a risk factor 
for OA with OR 5.2 (2.6‑10.1).[14] Lau E C et al. found positive 
association between history of  joint injury and knee OA with OR 
of  12.1 (3.4‑42.5) in men and 7.6 (3.8‑15.2) in women.[19] Felson 
et al. reported trauma as a risk factor for OA.[20]

Sasidharan M K et al. reported family history of  OA as a risk 
factor for knee OA (OR of  4.0, P value <0.03).[18] Family studies 
from early sixties have shown the first degree relatives at increased 
risk of  OA. Bijkerk C et al. reported strong association between 
OA and genetics.[21] Genetic pathway has been implicated in 
OA.[22]

Current smoking status (OR 0.49 C.I. 0.31‑0.78), and current 
physical activity (OR 0.27 C.I. 0.17‑0.43) were found to be 
protective for knee OA.

Kim I et al. also reported protective effect of  exercise on knee 
OA, with OR of  0.59 and 0.81 for radiographic and symptomatic 
knee OA, respectively.[23] Exercise is supposed to increase the 
muscle strength, which is protective against the daily wear and 
tear on joints. It is logical to think individuals not suffering from 
knee OA would exercise while those suffering from knee OA 
would not for fear of  pain. Temporality of  the association could 
not be established in current study being cross‑sectional.

There are disagreements in the outcomes of  different studies on 
the association between knee OA and tobacco smoking. Some 
studies have shown that smoking is associated with cartilage loss 
which later can lead to OA. Other studies inferred protective role 
of  tobacco smoking on OA. Lau E C et al. reported smokers 
and ex‑smokers have lower prevalence of  knee OA compared 
to non‑smokers, with OR of  0.2 (0.1‑0.5) and 0.7 (0.4‑1.2) for 
male smokers and female smokers respectively.[19] Zhang Y et al.
reported similar findings.[24] Kwon H M et al. also reported current 
tobacco smoking as preventive factor for knee OA among Korean 
adults.[25]It was demonstrated by Gullahorn et al. that nicotine 
up‑regulates collagen and glycosaminoglycan synthetic functions 
of  joint chondrocytes at biological levels in smokers.[26]

There was a significant difference in quality of  life of  elderly 
suffering from knee OA than those who were not suffering from 
it. This difference was significant in all of  the domains of  quality 
of  life (namely: physical, psychological, social, and environment). 
Kawano M M et al. reported that persons with OA had lower 
quality of  life compared to those without OA.[27] Riddle D L et al. 
also reported that persons suffering from OA had perceived their 
quality of  life as low in functional capacity domain, functional 
limitation domain, and pain domains.[28]

Strengths

Random sample obtained from robust sampling frame of  HMIS, 
Ballabgarh, which has line listing of  population under IFPA and is 
regularly updated. The response rate was high (95%). Assessment 
of  knee OA was using clinical ACR criteria (95% sensitivity), which 
comprises clinical examination of  knee, for which investigator was 
trained to ensure quality and standard in the study. Pre‑validated tool 
was used for measurement of  quality of  life (WHO‑QOL‑BREF). 
Data collection was done by single investigator, so chance of  

Table 3: Distribution of domain‑wise WHO‑QOL‑BREF score by knee OA status
WHO‑QOL‑BREF (n=454) With knee OA (n=292) Median (IQR) Without knee OA (n=162) Median (IQR) Mann‑Whitney U test P
Physical health score (0‑100) 25 (19‑38) 75 (63‑81) <0.001
Psychological score (0‑100) 31 (19‑44) 81 (69‑81) <0.001
Social relationships score (0‑100) 31 (25‑50) 56 (50‑69) <0.001
Environment score (0‑100) 50 (44‑50) 69 (63‑75) <0.001
Total score (0‑100) 35.2 (29.8‑43.6) 68.9 (64.2‑76.5) <0.001
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inter‑observer variation is none. Relation between knee OA and 
quality of  life and other associated factors were also assessed.

Limitation
Females were comparatively higher in the present study 
sample (60.1% females) compared to the study population 
(53% of  females) from HMIS (year 2015) and SRS 2015 
(52.1% females). Although after gender standardization, the 
prevalence came 63% that is almost similar to the finding. 
Information on knee trauma, family history of  knee pain, 
etc., were self‑reported and therefore could attract recall bias. 
Self‑reported status for knee pain, morbidities, and so on was 
taken which can result in over/underestimation. Quality of  life 
can be affected by factors other than knee OA alone. Other weight 
bearing OA as hip OA was not included which can also have 
effect on the quality of  life and physical function. Current study 
being cross‑sectional, temporality in association was not feasible.

Conclusion

Burden of  knee OA was high (64.3%) among the elderly 
population of  rural Ballabgarh, Haryana. Elderly currently 
doing physical activity (OR 0.27, P value <0.001), and those 
who were current smokers (OR 0.49, P value 0.003) were having 
significantly lower proportion of  knee OA; whereas prevalence 
of  knee OA was significantly higher among elderly with history 
of  knee trauma (OR 14.45, P value <0.001) and family history 
of  knee pain (OR 2.66, P value 0.005). No significant association 
was found for sex, age, education, BMI, other chronic illness 
and alcohol. Individuals with knee OA had lower quality of  
life. The maximum effect of  knee OA was on the physical 
and psychological domain of  quality of  life, though social and 
environmental domains were also significantly lower.

Recommendation

Knee OA is an important health problem in the elderly affecting 
more than 60% of  the elderly person and should be emphasized 
in the national program for health care of  elderly. Since knee 
OA significantly lowers QOL, we can improve the quality of  life 
years added to life by addressing knee OA. Primary care physician 
being point of  first contact can be utilized for early identification 
of  individuals with knee OA by training them in using ACR 
criteria as done in present study, and thereby, helping in early 
treatment and management of  the individuals with knee OA. 
Moreover, health workers at grass‑root level can also be trained to 
diagnose knee OA in the community using ACR criteria helping 
in decreasing the social burden of  knee OA in the community.
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