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Abstract: 

 

Background:Osteoarthritis(OA) of knee is one of the most common musculoskeletal disorders that increases global 

health burden. Various researches, aimed to improve pain and physical functions in individuals with OA knee have been 

conducted. Yet, there is dearth on researches evaluating coexisting lumbar instability and its impact on physical function 

limitation and risk of fall in individuals with knee osteoarthritis, whilst there is pool of researches on kinetic chain 

evaluation including lumbar spine for athletic population for injury prevention. 

 

Methodology: 22 individuals with OA knee, age of 50-65 years (male or female) willing to participate in the study 

were included in the study. Demographic details including age, BMI (Body Mass Index), duration of knee pain were 

recorded. All the individuals were screened for presence of lumbar segmental instability (using passive lumbar extension 

test), balance (using Dynamic Gait Index), and physical function using mWOMAC. 

 

Results: Data were analyzed using SPSS.  There were significantly greater (p<0.05) deficits in balance and function of 

individuals with presence of clinical lumbar segmental instability. Additionally, BMI and Duration of knee pain also 

correlated positively with balance and function deficits in all individuals. 

 

Conclusion: Presence of lumbar segmental instability in individuals with OA knee puts them on greater risk of fall due 

to altered balance and limits functional ability as well. 

 

Clinical Implication: Such correlation between presence of lumbar instability and physical function and balance has 

important implications for rehabilitation of individuals with OA knee. 
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Introduction: 

 

Osteoarthritis (OA) is a degenerative musculoskeletal disorder that can affect any joint, but commonly affects weight 

bearing joints of lower limb, especially hip and knee joint. OA is characterised by pain, stiffness and loss of normal 

joint function due to progressive cartilage destruction, osteophyte formation and joint inflammation. OA of knee 

imposes significant difficulty in locomotive tasks. Osteoarthritis of knee is a leading cause of pain and locomotor 

disability in elderly population.1 

Non surgical management of knee OA as recommended by Osteoarthritis Research Society International (OARSI), 

includes biomechanical intervention, patient education, strength training and weight management as the most 

appropriate therapy to manage symptoms of knee OA. Detailed analysis of gait & balance is of utmost importance while 

undertaking multi-factorial treatment approach in management of degenerative joint arthritis.2 

Most individuals with knee OA manage locomotive activities by compensatory changes in gait, posture and transfer 

activities. Commonly reported gait adaptations in individuals with knee OA include, increased lateral trunk lean, 

increased anterior tilting of pelvis and increased step width.3 These adaptations appear to reduce loading of painful 

arthritic limb and allows the individual to cope up with activities of daily living.4At the same time, these adaptations, 

appear to increase the mechanical cost of ambulation, fall risk and loading the proximal joints.5 

Individuals with knee OA frequently suffer from chronic low back pain, which is usually degenerative in nature and 

seem to be secondary to adaptive changes in locomotive activities. Any chronic low back pain, without obvious history 

of trauma or exact cause is frequently caused by underlying segmental instability.6,7 Lumbar segmental instability, 

mechanical or functional has been shown to be an important risk factor for injury and predictor of poor performance in 

various sports population.8,9 
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Lumbar segmental instability, physical function and balance can be assessed easily using various clinical tests or scales 

in individuals with knee OA in physiotherapy out patient department. 

 

Presence of lumbar instability can be accurately assessed by various clinical signs and physical tests. Various clinical 

tests can be used to detect lumbar instability, such as prone instability test, passive lumbar extension (PLE) test, aberrant 

movement test, posterior shear test, and active SLR test. Among these tests, passive lumbar extension test is the most 

reliable and validated test to detect presence of lumbar instability. PLE is a very easy to administer and quick test that 

can be used to detect lumbar instability in individuals with knee OA.10 

Physical function in individuals with knee OA can be accurately assessed by modified WOMAC (Western Ontario and 

McMaster Universities Osteoarthritis Index). Modified WOMAC is the most widely accepted, self administered 

questionnaire which is validated in Gujarati language as well.11 

Balance affection in all geriatric disorder is related to changes in gait, impairments in which can be assessed by Dynamic 

Gait Index (DGI).12 

Clinical assessment and analysis of correlation among physical function, balance and presence of lumbar instability can 

give meaningful insight to design rehabilitation programs for individuals with knee OA. 

Till date no studies have been undertaken to examine effect of lumbar segmental instability on physical function and 

balance in individuals with knee OA. Aim of the present study is to see the impact of lumbar instability on physical 

function and balance in individuals with knee osteoarthritis. 

 

Methodology: 

The study was conducted at institutional musculoskeletal physiotherapy department after obtaining ethical approval. 22 

individuals with knee OA, within age group of 50-65 years (male or female), willing to participate in the study were 

included in the study based on selection criteria. Individuals were not included in the study, if they had any neurological 

or cardiac problems and history of trauma to spine or lower limbs, visual or hearing impairments and history of fall in 

past one year. Written informed consent was taken from all the individuals before obtaining any data. Demographic 

details including age, BMI (Body Mass Index), duration of knee pain (in months) were recorded. 

Afterwards, all the individuals were screened for presence of low back pain and presence of segmental instability (using 

passive lumbar extension test). For passive lumbar extension test, patient is placed in prone lying position. The therapist 

elevates patient’s legs to a height of approximately 30 cm without bending the knees. If the patient complains of pain 

in low back region during the test, it is considered positive and indicates presence of lumbar segmental instability.10 

 

 

 

 

 

 

 

 

 

 

 

 

 

Based on presence or absence of lumbar instability (positive or negative passive lumbar extension test), individuals 

were divided into two groups: Group A (n=10,Without Instability) and Group B (n=12, With Instability). 

Afterwards, assessment of levels of pain using Numerical Pain Rating Scale (NPRS) and  physical function was done 

using mWOMAC in all the individuals of both the groups. Modified WOMAC is a self administered questionnaire 

(fig.1), that comprises of 24 questions divided into three sub scales: Pain (five items), stiffness (two items) and physical 

function (17 items). Each question is scored on a scale of 0-4, which corresponds to None (0), Mild (1), Moderate (2), 

Severe (3), and Extreme (4). The mWOMAC takes less than 10 minutes to complete, and can be taken on paper or over 

the telephone or computer. Higher the scores on mWOMAC, worse the pain and functional limitations.11 

Assessment of  balance was done  using Dynamic Gait Index in all the individuals of both the groups. 

The DGI tests (fig.2) the ability of the participant to maintain balance while walking and responding to different tasks 

during walking, throughout the test. Participants are asked to walk on a ten meters walkway with eight different tasks. 

The eight items are: walking on level surfaces, altering speeds, head turns in horizontal and vertical directions, walking 

and turning 180 degrees to stop, stepping over and around obstacles, and stair ascent and descent. Each of this task is 

scored on a scale of 0 to 3, where 3 indicates normal performance and 0 indicates severe impairment. Test takes 

approximately 15 minutes to complete.12 

 

 

 

 

Figure 1. 

mWOMAC 

scale in 
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Figure 2. 

Patient 

performing 

DGI 
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Results: 

Data were analyzed using Statistical Package for Social Sciences (SPSS) version 20.  The data were screened for 

presence of normal distribution, before applying any statistical tests. The confidence interval was 95% and level of 

significance was kept at 5% for all the tests. Table one shows demographic details and characteristics of all partcipants. 

Both the groups were compared for age, BMI and duration of knee pain to see if the data were equally distributed in 

both the groups or not. BMI, and duration of knee pain(in months) of both the groups were compared using unpaired t-

tests, while pain levels (NPRS) were compared using Mann-whitney U test (Table 2). Modified WOMAC and DGI 

scores of both the groups were compared using unpaired t-tests (Table 2 and fig.4).  There were significantly greater 

(p<0.05) deficits in balance and function of individuals with presence of clinical lumbar segmental instability. A 

correlational analysis was made between BMI, levels of pain, duration of knee pain and physical function and balance 

(Table 3 and fig.5). Duration of knee pain correlated moderately, yet significantly with mWOMAC (r=0.45, p<0.05) 

and no correlation was found between duration of knee pain and DGI. NPRS correlated moderately, yet significantly 

with DGI (r=0.41, p<0.05) and no correlation was found between NPRS and mWOMAC.  

 

Table 1: Demographic details and characteristics of participants 

 

Charactristic Mean value for Group A 

(Without lumbar instability) 

Mean value for Group B (With 

lumbar instability) 

BMI (Kg/m2) 26.22 28.98 

Duration (In months) 17.9 22 

NPRS 4.6 5.5 

mWOMAC 36.6 51.33 

DGI 17.7 11.58 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2: Tests and their interpretation 

 

Outcomes Tests used to compare 

Groups A & B 

t/ U value P value Significant 

mWOMAC Unpaired t test -2.29 0.03 Yes 

DGI Unpaired t test 4.44 <0.01 Yes 

NPRS Mann Whitney U test 35.5 0.091 No 

BMI Unpaired t test -1.65 0.113 No 

Duration Unpaired t test -1.025 0.318 No 

 

 

 

 

 

 

 

 

 

 

Figure 3. Mean values of BMI, Duration of pain and NPRS in both groups 

Figure 4. Comparison of mWOMAC and DGI scores of Group A & B 
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Table 3: Correlation between BMI, Duration of knee pain, NPRS and mWOMAC and DGI 

 

Spearman/ 

Pearson 

BMI Duration  of knee pain NPRS 

r p r p r p 

mWOMAC 0.492 0.02 0.457 0.03 0.207 0.35 

DGI -0.448 0.03 -0.375 0.08 -0.413 0.04 

 

 

Discussion: 

The results of present study indicates significant impairments in physical function and balance in knee OA subjects with 

lumbar segmental instability as compared to those without lumbar instability. The study found a moderate yet significant 

correlation between BMI and physical function as well as balance in knee OA subjects. The study also showed moderate 

yet significant correlation between pain levels and balance, which is in accordance with previous researches. The study 

also found moderate correlation between duration of symptoms and physical function. 

 

The correlation between higher BMI and physical functions and balance can be explained by effect of obesity on over 

all health of an individual. Various researches have linked higher BMI with poor physical function and balance in knee 

OA population.13 Higher BMI may cause increased mechanical loading of all the joints, including knee joint, as well as 

it accelerates inflammatory process due to altered metabolism.14 Obesity causes forward shifting of centre of gravity 

and challenges balance further. This  increases mechanical cost of daily living activities and further increases loading 

of lower limb joints and leads to greater difficulty in marinating balance and loss of physical function. 

 

The study also showed moderate yet significant correlation between pain levels and balance, which is in accordance 

with previous researches.15 According to a study by Docyung and others15, more painful knee is associated with weaker 

quadriceps, reduced lower limb function and reduced balance. Pain can cause reflex inhibition of quadriceps muscle 

and thereby may alter with locking mechanism of knee. Deficient locking mechanism of knee may predispose an 

individual to frequent falls due to loss of balance. Hence, though arthritic knee pain is chronic in nature and has 

behavioural components, it is an important symptom that can interfere with balance of elderly and must be addressed 

adequately during rehabilitation. 

 

Figure 5. Graphical presentation of correlation between BMI, Duration of knee pain, NPRS and mWOMAC 

and DGI 
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The correlation between duration of symptoms and physical function can be explained by the degenerative nature of the 

disease. As the disease duration increases, it leads to progressive deficits in muscle strength and joint function, which 

can adversely affect the functional status of the individual (fig.6). 

Significantly greater deficits in balance and physical function in subjects 

with knee OA with lumbar segmental instability can be explained by a 

direct mechanical link between spine and the lower extremities. Lumbar 

spine and pelvis serves as a stable proximal base around which both the 

lower limbs swing like a pendulum during normal level walking. If the 

proximal segment is not rigid, and shakes easily upon weight shifts, it will 

increase energy consumption during day to day activities and this in turn 

will challenge the balance as well. 

The finding of current study are in accordance with numerous previous 

research that has identified lumbar segmental instability as an important 

cause of injury in young athletic population. Lumbar Segmental stability 

has been shown to be linked with lower extremity function and injury 

secondary to loss of balance in various population. Lumbar segmental 

stability or core stability is the ability of the lumbopelvic hip complex to 

prevent buckling and to sustain equilibrium after perturbation. 

Lumbopelvic complex also provides a feedforward control to prepare for 

upper or lower limb moment productions.16,17 Hence, identifying and 

addressing lumbar segmental instability in OA knee individuals is very 

important to improve function and balance. 

 

Conclusion: 

Present study indicates greater deficits in balance and limitations in physical function in OA knee individuals with 

lumbar instability. Future studies addressing lumbar segmental instability can give meaningful insight in rehabilitation 

of OA knee individuals. Findings of the study also indicate that higher BMI, higher pain levels and higher duration of 

symptoms can be contributors to reduced physical function and altered balance in OA knee individuals. 
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