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ABSTRACT

Background: Knee osteoarthritis (OA) is a joint disease which results from breakdown of joint cartilage and underlying bone. Its most common
symptoms are joint pain, stiffness, decreased range of motion, decreased muscle power. OA may cause problems in function and activities of daily
living (ADL) in the affected patients. The objective of this study was to find the correlation between pain, balance and function in patients with knee

Methodology: An observational study was conducted in physiotherapy outpatient department on patients having OA of knee joint diagnosed by
the orthopaedic department. Thirty subjects, both males and females, diagnosed with OA knee, above age of 40 years were included in the study by
convenience sampling. Outcome measures assessed were NPRS both on activity and at rest, knee ROM, knee MMT, TUG test, BMI and WOMAC
score.

Result: Pearson's correlation was used to find correlation between parameters as data was normally distributed. Correlation of pain and function
was found to be r=0.511, p=0.004. Correlation of balance and function was found to be r= 0.549, p=0.002. Correlation of BMI and function was
found to be r=0.023, p=0.905. Thus moderate correlation was found between pain and balance with function which was statistically significant. The
mean knee ROM on left was 119.43+13.94 and on right was 122.33+14.03 degrees. The median of MMT of knee flexors and extensors on left was
4.5 and onright was 4.

Conclusion: Pain and balance affection may lead to functional impairments in subjects with osteoarthritis of knee.
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INTRODUCTION:

Osteoarthritis (OA) is the most common degenerative joint disorder
and a major public health problem throughout the world. It can affect
any joint containing hyaline cartilagel,2 and the knees are the most
commonly affected joints3. Prevalence of OA increases with age and
aging is associated with decreasing physiological functions, thus
leading to major health problems. Osteoarthritis is a disease of the
entire joint, involving not only the joint lining but also cartilage,
ligaments, and bone. It is characterized by breakdown of the cartilage,
bony changes of the joints, deterioration of tendons and ligaments, and
various degrees of inflammation of the synovium4. Disability is a
major consequence of lower limb OA. Since knee OA is very common,
the impact of such disability on the community in terms of health care
utilization is high. A study by Creamer et al has shown that function in
symptomatic knee OA is determined more by pain and obesity than by
structural change, at least as seen on plain X-ray. Same study describes
additional factors associated with disability in persons with knee OA
which include increase in age, decrease in educational status, obesity,
female gender, co morbidity and quadriceps muscle weakness5. Knee
OA also results in balance affection and studies have shown that
individuals with knee OA display some impairment in postural control,
mostly under dynamic testing conditions".

The older population in India is gradually increasing with the better
medical facilities now available. Knee osteoarthritis is a major cause of
disability and may cause impairment in function and in activities of
daily living. For proper and more comprehensive rehabilitation of the
patient of OA, it is important to understand the relation between the
impairments and the functional limitations present in the patients. So
the aim of this study is to determine the correlation of pain, balance and
function in subjects with osteoarthritis knee.

METHODOLOGY:

A cross sectional survey study was conducted at the outpatient
physiotherapy department in a general hospital. Thirty subjects were
selected by convenience sampling. Patients above 40 years of age
diagnosed with bilateral or unilateral OA knee by the orthopaedic
department were included. Both male and female patients were
included in the study. Subjects with known neurological, cardiac,
traumatic conditions and other co-morbidities were excluded from the
study. Subjects were explained the study and consent was taken.
Subjects were asked to fill a questionnaire which included
demographic data and outcome measures. Detailed physical
examination including assessment of outcome measures like Numeric

Pain Rating Scale on activity and at rest, Range of motion, Body Mass
Index, muscle power; balance and function was performed.

Pain was assessed using the Numeric Pain Rating Scale (NPRS) on
activity and at rest. The validity and reliability of NPRS is excellentS8.
Range of motion (ROM) was assessed for knee flexion and extension
according to the method described by Norkin et al.9. Bilateral ROM
for flexion and extension were measured. Body Mass Index (BMI) was
calculated by measuring the height and weight of the subjectl0.
Muscle power of knee flexors and extensors was assessed by MMT
(Manual Muscle Testing) done bilaterally according to the method
described by Danielll. TUG (Timed Up And Go) test was used to
assess balance".

Disability and Functional Status-

The Western Ontario and McMaster Universities Osteoarthritis Index
(WOMAC) was used as an indicator of pain, mobility and self-
reported disabilityl3. Subjects rated the degree of difficulty
experienced in the preceding 48 hours for each of the 17 activities
using a 5-level numeric verbal descriptor scale with a total subscore
ranging from 0 to 68 to describe their level of physical function. The
activities included in the WOMAC physical function section occur
commonly on a daily basis and have faced validity for lower limb
function. It also assessed the severity of pain and mobility. Higher
scores indicate greater levels of difficulty.

Findings were then correlated. Statistical package for the social
science (SPSS), version 16.5 was used for data analysis. Level of
significance was kept at 5%. Pearson's test was applied between BMI
and WOMAC, TUG and WOMAC and NPRS (on activity) and
WOMAC.

RESULTS:

Thirty subjects were included in the study. Demographic data is shown
in table 1. There were 12 males and 18 females with a mean age of
57.13+12.71 years. Eight subjects had left OA, four had right OA and
18 had bilateral knee affection. Table 2 shows the Mean/Median of the
outcome measures. Graphs 1-3 show the correlation between the
outcomes.

Table 1: Demographic data

Mean Age Years 57.13

Gender Male/Female 12/18

Side of affection Left/Right 8/4
Bilateral 18
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Table 2: Mean of outcome measures

NO. [Outcome measures Mean/Median |Standard
deviation
1 [NPRS
On activity: 5.63 1.85
At rest: 2.3 1.91
2 |BMI (kg/m’) 25.63 2.96
3 Knee ROM left side Flexion: 119.43 13.93
Knee ROM right side Flexion: [122.33 14.03
4 |MMT left side
Flexors: 4.5
Extensors: 4.5
MMT right side
Flexors: 4
Extensors: 4
5 |TUG 25.62 2.96
6 |[WOMAC Score 38.60 18.40

BMI VS WOMAC

WOMAC

GRAPH 2: Correlation of balance (TUG) and function
(WOMAC)

NPRS - ACTIVITY VS WOMAC

WOMAC

GRAPH 3: Correlation of pain (NPRS-Activity) and (WOMAC)

DISCUSSION:

In this cross-sectional study correlation between pain, balance and
function in patients with knee OA was assessed. Correlation of pain
and function was found to be moderate with r=0.511, p=0.004. Pain is
the main complaint among patients with knee OA, a leading cause of
physical disability14. The risk of disability increases with the presence
ofknee pain in the community15. Thus it is important to understand the
factors which contribute to disability in patients with knee OA. There
are some studies which report the relationship between pain and
physical functions in patients with knee OA2 . McAlindon et al. 16
demonstrated that knee pain and age are more important determinants
of functional impairments in elderly subjects than the severity of knee
OA as assessed by radiographic features. Similar to present study,

Cubukcu et al found disability scores were significantly associated
with pain and stiffness scores as measured by WOMACT7. Secondary
changes occurring in the joint with increasing age cause OA to be one
of the major health problems in the elderly7. A number of
cross-sectional community studies15,17 found a relationship between
radiographic disease severity and physical function. Radiographic
status at baseline has also been shown to predict future disability in
longitudinal studies18. However, knee pain is a better predictor of
disability than radiographic changel5,18 and, in multiple models, the
association between disability and structural change may disappear
altogether when pain is included17. Correlation of age and function
was not done in present study.

Moderate correlation of balance and function was found in present
study = 0.549, p=0.002. A study by Hinman et al found that both
subjects with OA knee and control group displayed similar postural
sway on most variables measured. Significantly greater sway was
noted in the OA group on a firm surface in both lateral (eyes open) and
AP directions (eyes closed), as well as total sway (eyes closed). Poorer
dynamic standing balance was observed in the OA group as evidenced
by the step test. However, the clinical relevance of the small deficits
identified remains unknown and warrants further investigation’.

Poor correlation of BMI and function was found in the present study,
r=0.023, p=0.905. Creamer et al. concluded that the function in knee
OA is determined more by pain and obesity than by structural changes
seen on plain radiograph5. Creamer et al concluded that self-reported
disability in patients with symptomatic knee OA bears little
relationship to radiographic severity, at least in subjects with over 5 yr
disease duration. It is, however, strongly related to pain severity, BMI
and anxiety, all of which are potentially treatable. A number of
cross-sectional community studies15,17 found a relationship between
radiographic disease severity and physical function. Radiographic
status at baseline has also been shown to predict future disability in
longitudinal studies18. However, knee pain is a better predictor of
disability than radiographic change15,18 and, in multiple models, the
association between disability and structural change may disappear
altogether when pain is included17. Poor correlation with BMI could
be seen here possibly because of a smaller sample size.

With respect to important risk factors for the development of
functional limitations and disability among those with OA, the
evidence provides strong support for the role of physical impairments
along with other predisposing and intra-individual factors such as age;
body mass index, obesity, lack of exercise, co morbid conditions,
depression and depressive symptoms. Extra-individual factors
included need for aids and assistance, and lack of access to public or
private transportation. Interventions focused on weight and pain
reduction, together with strategies designed to reduce helplessness and
anxiety, are logical approaches to tackling the burden of disability
associated with knee OA.

CONCLUSION:
Pain and balance affection may lead to functional impairments in
subjects with osteoarthritis of knee.
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