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ABSTRACT

Background: Osteoarthritis is the fourth leading cause of years lived with disability around the world. Prevalence of
osteoarthritis is more in females compared to males. Objective of the study is to find out the prevalence of
osteoarthritis of knee in middle aged women and factors associated with it.

Methods: A cross -sectional study was conducted in ward 16 of Ettumanoor panchayat. A total of 375 women above
40 years were included in the study. The data was collected at their residences using a semi structured interview
schedule which include demographic details and various factors associated with osteoarthritis. Weight, height, waist
circumference were measured and knee joint examination was done. Data analyzed by SPSS version 19.0.The factors
that were found to have a statistical significant relationship with osteoarthritis were analyzed using logistic regression.
Results: The prevalence of knee osteoarthritis in the study sample was 41.6% (95% CI- 41.6+£1.25%). Among them
66.2% have bilateral osteoarthritis of knee joint. The factors that had a significant association with osteoarthritis were
increasing age (p value of 0.001(OR=2.47(1.61-3.79), attained menopause or not (p value of 0.001(OR=3.15(1.96-
5.06), underwent hysterectomy or not (p value of 0.038) (OR=2(1.02-4.04), family history of osteoarthritis (p value of
0.035 (OR=1.61(1.04-2.61), BMI>30 ( p value of 0.027(OR=1.86 (1.03-3.33), and history of trauma to the knee joint
(p value of 0.042 (OR=1.51(0.88-2.59).

Conclusions: The prevalence of knee osteoarthritis in the study was 41.6% and the factors associated with knee
osteoarthritis as per the study were increasing age, attainment of menopause, hysterectomy, family history of
osteoarthritis, BM1>30 and history of trauma to the knee joint.
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INTRODUCTION

Osteoarthritis (OA) is characterized by focal areas of loss
of articular cartilage within synovial joints, which are
associated with hypertrophy of bone and thickening of
the capsule. Clinically, the condition is characterized by
joint pain, tenderness, limitation of movement, crepitus,
occasional effusion, and variable degrees of local
inflammation.  With increasing life  expectancy,
osteoarthritis is estimated to be the fourth leading cause
of disability by the year 2020.! Disease progression is

usually slow but can ultimately lead to joint failure with
pain and disability. OA of the hips and knees tends to
cause the greatest burden to the population as pain and
stiffness in these large weight bearing joints often leads
to significant disability requiring surgical intervention.
OA may develop in any joint, but most commonly affects
the knees, hips, hands, facet joints and feet. Worldwide
estimates are that 9.6% of men and 18.0% of women
aged >60 years have symptomatic osteoarthritis where as
in India it ranges from 14-47%."3 The prevalence of
osteoarthritis increases indefinitely with age, because the
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condition is not reversible. Before the age of 45, more
men than women have osteoarthritis; after age 45, it is
more common in women.* Average menopausal age in
Indian women is 46.3 years as compared to 54 years in
western countries.>® This predisposes Indian women to
the risk of developing osteoarthritis at earlier age
compared to their western counterparts. It could be due to
loss of estrogen especially close to menopausal years at
this time.”®

The cause of OA is not known; however, current
evidence indicates that it is multifactorial. Major risk
factors for osteoarthritis are age, female sex, obesity,
occupational knee-bending, physical labour, genetic
factors and race, joint trauma, vitamin D deficiency, and
chondrocalcinosis.® Lack of proper exercise, obesity and
lifestyle diseases like diabetes have aggravated it.
Improper postures, trauma and inflammatory diseases add
to it. These problems are made more complicated in
females in the peri-menopausal age group who gain
weight, loss protection of estrogen and become less and
less ambulant and active.

Knee/ankle osteoarthritis triggers a vicious cycle. The
pain restrict mobility and exercise, thus worsening
obesity, diabetes etc. which in turn worsen the joint.
Given the absence of a curative treatment, it is important
to treat osteoarthritis as effectively as possible using a
multidisciplinary approach tailored to the patient's needs.
Permanent treatment options are beyond the financial
scope of our common women, who tend to seek relief in
NSAIDs with resultant kidney injury and ulcer disease.
Deformities induced by the inflammatory processes make
correction impossible when the disease is in the advanced
stage.

Early detection and rehabilitation of the patient,
education regarding prevention of progressive damage
would go a long way in improving the lifestyle of the
society and the financial and social burden of the society.
Only limited studies available regarding this problem in
India. This study aims to find out the prevalence of
osteoarthritis in women above the age of 40 and to study
the factors associated with osteoarthritis.

METHODS

A cross-sectional study was conducted among women
above 40 years in ward 16 of Ettumanoor panchayat
Kottayam, Kerala. A previous study in Indian settings
reported a prevalence of osteoarthritis in females as
33%.%% Using this prevalence and 5% absolute precision,
sample size was calculated using the formula 4 pg/l 2.
Calculated sample size was 354. House to house survey
was carried out in the ward 16 to recruit women above 40
years to complete the required sample size.

Information was collected with a semi structured
interview schedule after getting consent from the women.
Information  collected includes socio-demographic

variables, details about occupation, past history of illness,
present illness, treatment history, weight, height, waist
circumference were measured and knee joint
examination was done. Osteoarthritis was diagnosed by
clinical criteria given by American College of
Rheumatology  for  Classification of idiopathic
osteoarthritis of knee which was used for diagnosis with
95% sensitivity and 69% specificity.*

The inclusion criteria were females with knee joint pain
with any 3 of the following criteria: 1. Age above 50
years, 2. Stiffness more than 30 minutes, 3. Joint line
tenderness, 4. Crepitus, 5. Bony out growth, 6. Absence
of warmth on touch

First women were asked about knee joint stiffness for
more than 30 minutes in the morning. Crepitus is
assessed by moving the affected joint passively with one
hand, while the other hand placed on joint is used to feel
the crepitus. Irregular coarse crepitations are indicative of
osteoarthritis. Bony out growth was found out by
palpating over the knee joint. Absence of warmth by
palpating with the back of hand. Joint line tenderness
elicited by palpating lateral aspect of upper one third of
leg with index finger of each hand and pressing over the
knee joint.

Data was verified and entered in excel spread sheet and
analyzed by SPSS 19.0 version software. Prevalence was
expressed as percentages and associations were tested for
significance using Chi-square test, p value<0.05 was
taken as significant.

RESULTS

Of the 375 women studied most of them (35.2%)
belonged to the age group 40-50 years followed by 50-60
age groups with 27.7%. Only 6.1% belonged to the above
80 years group. The mean age of study population was
56.82 years with a SD of 12.28 years. As far as education
of the study group was concerned most of them had
education up to middle school or high school (52.3%)
with 40.3% had plus 2 or beyond education. Very few
were illiterate (0.8%) or had studied up to primary school
(6.7%). 31.2% of the study group was working as
semiskilled or skilled workers, few were unemployed or
unskilled workers (18.9%), 26.4% were semi-
professionals or professionals. As per modified
Kuppuswamy classification of socio economic status
(updated up to 2015), 27.2% belonged to upper lower
class, 30.7% to lower middle, 33.3% to upper middle and
8.8% to upper class.

The prevalence of osteoarthritis in the study sample was
41.6% (95% ClI- 41.6+1.25%). Among them 66.2% have
bilateral osteoarthritis of knee joint. Among those with
osteoarthritis 64.7% had stiffness of knee joint followed
by pseudo locking in 43.6%, crepitus in 39.1%, clicking
of the joint in 38.5%, joint swelling in 26.2% and bony
outgrowths in 22.1%. Restriction of movement of the
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knee joint was noticed in 63.5%. Only 63.1% of the total
patients were taking treatment for osteoarthritis, out of
which 37.7% were taking NSAIDs/steroids/physio-
therapy as treatment modality and 25.4% were taking
ayurveda treatment.

Table 1: Demographic characteristics of the study

population.
Demographic variables  No of Percentage
(N=375) subjects
Age group
40-50 years 132 35.2
50-60 years 104 27.7
60-70 years 69 18.4
70-80years 47 12.5
80 years and above 23 6.1
Education
[lliterate 3 0.8
Primary or middle 25 6.7
High school 196 52.3
Plus two or above 151 40.3
Occupation
Unemployed/unskilled 71 18.9
Semiskilled 117 31,2
Clerical/shop owner 88 23.5
Semi/professional 99 26.4
Socioeconomic status
Lower Nil 0
Upper lower 102 27.2
Lower middle 115 30.7
Upper middle 125 33.3
Upper 33 8.8

The prevalence of osteoarthritis seems to be increasing
with age with only 23.5% having osteoarthritis in less
than 50 years, but in the 50-60 age category it increases
to 46.2% and to 59.4% in the 60-70 age group category.
This was also found to be statistically significant with chi
square value of 3052 and p value of 0.001
(OR=2.47(1.61-3.79). As far as occupation of subjects
with osteoarthritis the highest prevalence was found in
unskilled and skilled laborer group (50.4%) and lowest in
clerical and shop owner group (35.2%). But this was not
found to be statistically significant. The prevalence of
osteoarthritis was increasing with parity. The prevalence
was 53.7% among those with 5 or more children
compared to 0-2 children where it was only 36.2%. But
this was also not found to be statistically significant.
There no statistically significant difference between mean
ages of menarche among subjects with osteoarthritis and
normal (14.52 vs 14.36 years). The proportion of people
with osteoarthritis among those who attained menopause
was extremely high at 50.4% against 24.4% for those
who has not attained menopause. This was found to be
statistically significant with chi square value of 23.35 and
p value of 0.001 (OR=3.15(1.96-5.06). Another factor
that was found to be statistically significantly associated

with osteoarthritis was whether the person had undergone
hysterectomy or not (Chi square value 3.839 and p value
0.038) (OR=2(1.02-4.04). The proportion of osteoarthritis
among those who underwent hysterectomy was 57.1% vs
40.0% among the non hysterectomised group. Family
history of osteoarthritis was also found to be associated
with 50.6% of those with a family history having
osteoarthris against 38.9% in the other group. This was
also found to be statistically significant with chi square
value of 3.756 and p value of 0.035 (OR=1.61(1.04-2.61).
When the study population is categorized as per body
mass index as obese and non-obese as per WHO, it was
found that osteoarthritis was statistically significantly
associated with BMI>30 (54.7% vs 39.4%, Chi square
value -4.371 and p value -0.027 (OR=1.68(1.03-3.33).
Another factor associated with osteoarthritis was previous
trauma to the knee joint. Among those with a history of
trauma to the knee joint the prevalence of osteoarthritis
was 50% compared to 39.9% among those without
trauma (Chi square value-3.56 and p value-0.042),
(OR=1.51(0.88-2.59).

Table 2: Factors associated with osteoarthritis of the

knee.
[0)
Associated ;:ngLOA P OR
factors g value (CI)
the group

Age
Elderly (>60yrs) 55.4
Non elderly 0.001 21'4671 3.79
(<60yrs) 335 (1.61-3.79)
Menopause
Attained 50.4 0.001 3.15
Not attained 24.4 ’ (1.96-5.06)
Hysterectomy
Done 57.1 2.0

0.038
Not done 40 (1.02-4.04)
Obesity
BMI>30 54.7 1.86
BMI<30 39.4 0.027 4 03-3.33)
Family history of OA
Present 50.6

0035 L6t
absent 38.9 (1.04-2.61)
Trauma of the knee joint
Present 50 0.04 1.86
absent 39.9 ‘ (1.03-3.33)

The factors that were found to have a statistical
significant relationship with OA were analyzed using
logistic regression. The Nagelkerke R? value was 0.147
which is a moderate value and factors statistically
associated with knee osteoarthritis in multivariate
analysis were attainment of menopause OR=2.16 (1.156-
4.024), family history of osteoarthritis OR=1.78 (1.062-
2.996) and previous trauma to the knee joint OR=1.861
(1.043-3.323)
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Other factors that were not found to have a significant
association with osteoarthritis were socio economic status
of the person, history of oral contraceptive intake,

currently taking hormone replacement therapy, history of
diabetes mellitus, hypertension, bronchial asthma, type of
latrine used and waist circumference.

70.00% -64.70% 63.50%
60.00% -
50.00% - 43.60%
39.10% 38.50%
40.00% -
30.00% 4 26.20% 22.10%
20.00% -
10.00% -
0.00% - ‘ ‘ ‘ ‘
Stiff joint Movement Pseudolocking  Crepitus Clicking  Joint swelling Bony
restricted outgrowth
Figure 1: Clinical features of osteoarthritis among study population.
70.00% -
60.00% - 29.40% 57.50%
m—f  54.20%
50.00% - 46.20% 54.20%
40.00% -
23.50%

30.00% -

20.00% -

10.00% -

0.00%

40-50 years 50-60 years 60-70 years 70-80 years 80 and above
Figure 2: Age specific prevalence of osteoarthritis.
DISCUSSION another study conducted by Sharma et al conducted in the

Looking at the age structure of the population studied it
can be seen that all age groups have been represented
from 40 years to over 80 years which could have added
to the validity of the study. As far as education and
occupation is concerned it can be noted that the study
group is a typical cross section of the Kerala society with
its high literacy rate (92.07%) and high occupation rate
even among women.*?

When we compare the prevalence of osteoarthritis of the
present study (41.6%) with other studies around the
world it can be seen that they are comparable. As per the
study conducted by Salve et al in south Delhi among
females above 40 years the prevalence was 47.3%.% In
another study by Ajit et al across seven villages under
Mugalur sub-center under Sarjapura primary health
centre area, Anekal Taluk, Bangalore urban district
showed a prevalence of 54.1% among elderly.® In

urban and rural areas in the UT, Chandigarh showed a
prevalence of osteoarthritis among elderly at 56.6%."

The symptoms and signs elected in the present study are
similar to the findings of other studies around the world.
As per Zhang et al the most important symptoms and
signs of osteoarthritis were persistent knee pain, limited
morning stiffness and reduced function and three signs
were  crepitus, restricted movement and bony
enlargement.”® When all the six were present the
estimated probability of having radiographic knee OA is
99%.

As it is a degenerative disease it is logical to assume that
the prevalence of osteoarthritis increases with increase in
age as seen in the present study. The slightly lower
prevalence in the above 80 year age category could be
due to the low number of people in that category as seen
in Figure 1. As per Framingham osteoarthritis Study
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radiographic evidence of OA increased with age, from
27% in subjects younger than age 70, to 44% in subjects
age 80 or older.” Similar findings have been seen in the
Johnston County osteoarthritis project also.”” As age
advances aged chondrocytes respond poorly to growth
factor stimulation and so are unable to maintain
homeostasis in the articular cartilage. The aging changes
observed in the cells and extracellular matrix of joint
tissues likely increase the susceptibility of older adults to
OA when other OA risk factors are also present as per the
study by Anderson et al.'® Another finding in the study
was the high prevalence of osteoarthritis among those
who had attained menopause. Estrogens influence the
biology of joint tissues by regulating the activity and
expression of key signaling molecules in several distinct
pathways. Thus menopause where estrogen levels
drastically drop, chances of osteoarthritis could go up.”®
The prevalence of osteoarthritis among those taking
hormone replacement therapy after menopause was also
lower that those not taking therapy (50% vs 41.1%) (P
>0.05). This again shows a relation between estrogen and
osteoarthritis. Another factor that was found to be
associated with osteoarthritis was hysterectomy. This
may not have been a direct association. As discussed
earlier the relationship  between estrogen and
osteoarthritis could be attributed in this case also. Similar
relationship of hysterectomy and osteoarthritis has also
been documented in the study by Spector et al."° An
increased rate of hysterectomy was also observed in the
severe knee OA group after adjustment for age and
number of children, or even after adjustment for body
mass index as per study by Inoue et al.’ Familial
tendency of osteoarthritis was also seen in the present
study. Classic twin studies have shown that the influence
of genetic factors is between 39% and 65% in
radiographic OA of the hand and knee in women, about
60% in OA of the hip, and about 70% in OA of the
spine.?! Genes implicated in association studies include
VDR, AGC1, IGF-1, ER alpha, TGF beta, CRTM
(cartilage matrix protein), CRTL (cartilage link protein),
and collagen 1, IX, and XI. Another factor associated
with knee osteoarthritis was obesity with BMI>30 .This
could have been because mechanical overload on weight-
bearing joints activates chondrocytes and accelerates
cartilage degeneration.? In the study by Coggon et al it
was seen that relative to a body mass index (BMI) of
24.0-24.9 kg/m?, the risk of knee OA increased
progressively from 0.1 (95% CI 0.0-0.5) to 1 3.6 (95% ClI
5.1-36.2) for a BMI of 36 kg/m2 or higher. If all
overweight and obese people reduced their weight by 5
kg or until their BMI was within the recommended
normal range, 24% of surgical cases of knee OA (95% ClI
19-27%) might be avoided.” Previous trauma to the joint
was another factor found to be significantly associated
with osteoarthritis. This has been well documented in
many previous studies like the one by Gelber which
showed Joint injury at cohort entry or during follow-up
substantially increased the risk for subsequent
osteoarthritis at that site (relative risk, 5.17 [CI, 3.07 to

8.71] and 3.50 [CI, 0.84 to 14.69] for knee and hip,
respectively).?*

CONCLUSION

The prevalence of osteoarthritis in the study was 41.6%
(95% Cl=41.6+1.25%). Factors associated with knee
osteoarthritis as per the study in univariate analysis were
found to be increasing age, attainment of menopause,
hysterectomy, family history of osteoarthritis, BMI1>30
and history of trauma to the knee joint. But in
multivariate analysis (binary logistic regression) only 3
factors were found to be significantly associated with
osteoarthritis of knee. They were attainment of
menopause OR=2.16 (1.156-4.024), family history of
osteoarthritis OR=1.78 (1.062-2.996) and previous
trauma to the knee joint OR=1.861 (1.043-3.323).
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