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ABSTRACT

Objectives: This study aims to explore whether fear of movement, depression and functional performance are predictors of physical activity levels 
in patients with knee osteoarthritis (OA).
Patients and methods: A total of 200 patients (80 males, 120 females; mean age 53.23±5.99 years; range, 40 to 65 years) with knee OA participated 
in this cross-sectional, correlational-design study. Oxford Knee Score (OKS) was used to evaluate physical function and pain through patient 
perspective. Six-Minute Walk Test (6-MWT) was used to evaluate functional performance. International Physical Activity Questionnaire-Short Form 
(IPAQ-SF) was used to assess subjective physical activity level. A 17-item of the self-reported Tampa Scale for Kinesiophobia (TSK) questionnaire was 
used to determine the fear of movement level. Beck Depression Inventory (BDI) was used as a self-reported measure for depression level. Spearman 
correlation analysis and the linear regression model with R-square (R2) were used to correlate and explain the total variance.
Results: International Physical Activity Questionnaire-Short Form was significantly correlated to OKS (r=-0.550), 6-MWT (r=-0.561), TSK (r=-0.693) and 
BDI (r=-0.429) in patients with OA (p<0.001). Linear regression analysis revealed that OKS, 6-MWT test, TSK and BDI were independently associated 
with IPAQ-SF in predicting physical activity level in patients with knee OA (p≤0.001; R2=0.621).
Conclusion: This study increases the understanding of the predictors of physical activity level related to fear of movement, depression and 
functional performance in patients with knee OA. Improving physical activity levels in OA population is necessary to implement early treatment 
strategies before the disease progresses and more costly solutions are needed.
Keywords: Depression; function; knee; osteoarthritis.

Physical activity is defined as body movements 
resulting from the contraction of skeletal muscles 
and resulting in energy expenditure. This definition 
covers all kinds of human movements, from 
exercise and racing sports to hobbies and daily life 
activities.1 Occupational activities are some of the 
varieties of physical activity (e.g. self-care, general 
cleaning), transportation (e.g. walking, cycling) 
and leisure activities (e.g. swimming, dancing). 

Activities that do not significantly increase energy 
expenditure are called sedentary behaviors such 
as sleeping, sitting, reading, watching television 
and using computers.

Osteoarthritis (OA) is the most common type 
of degenerative arthritis, most common in knee 
and hip joints. However, when considering the 
etiology of OA, physical activity can mechanically 
increase joint cartilage and degeneration in bones. 
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Because of this reason, it cannot be said that 
physical activity is a cause or an outcome for OA. 

Fear of movement due to pain in patients 
with knee OA is related to loss of function 
and physical performance, too.2,3 The aim of 
physiotherapy and rehabilitation applications 
in the treatment of knee OA is to control the 
pain, to maintain and improve the function with 
muscle strengthening exercises, to protect the 
joint and to increase the quality of life by keeping 
the damage to a minimum level.4,5 Regular mild 
to moderate physical activity is recommended 
because of its beneficial effects such as developing 
cardiovascular fitness and reducing the risk of 
diabetes and obesity.6 Integration of exercise 
and physical activity, particularly for individuals 
with knee OA, is advised including moderate 
physical activity (≥3 metabolic equivalent of 
task (MET) for at least 30 minutes at least three 
days a week. According to the Chronic Diseases 
Risk Factor Study, 87% of females and 77% of 
males do not have sufficient physical activity.7 
It is generally suggested to avoid activities such 
as climbing stairs, which will often load string, 
and to walk for a long time particularly for those 
with knee OA. However, it is noteworthy that 
the level of physical activity was rarely assessed 
in studies conducted on individuals with OA. It 
has been stated that the methods that directly 
measure physical activity, such as accelerometer, 
are expensive and survey methods are not used 
frequently in individuals with OA.8-10 Although 
various clinical trials have used subjective 
methods to describe physical activity in knee 
OA, objective measures of physical activity 
are still necessary to determine the predictors, 
duration and intensity of physical activity levels 
in this population.11

Currently, studies examining the association 
of fear of movement, depression and physical 
performance on physical activity levels in patients 
with knee OA are not consistent and limited by 
small sample size. In addition, potential predictors 
of physical activity levels in knee OA population 
have not yet been explored. Therefore, in this 
study, we aimed to explore whether fear of 
movement, depression and functional performance 
are predictors of physical activity levels in patients 
with knee OA.

PATIENTS AND METHODS

This study was conducted on 200 patients 
(80 males, 120 females; mean age 53.23±5.99 
years; range, 40 to 65 years) diagnosed as 
knee OA according to American College of 
Rheumatology Association criteria between 
February 2017 and November 2017 in Hacettepe 
University Hospital, Department of Orthopedics 
and Traumatology Clinic. The study protocol 
was approved by the Hacettepe University 
Ethics Committee for Non-Interventional Clinical 
Investigations (GO 17/85-05). A written informed 
consent was obtained from each patient. The 
study was conducted in accordance with the 
principles of the Declaration of Helsinki.

Kellgren-Lawrence classification system was 
utilized for radiological grading of the patients 
via standard anteroposterior radiograms of the 
weight-bearing knee. Radiological grading of knee 
OA was performed by the same surgeon for all 
patients and those patients having Grade II-IV 
knee OA were enrolled. Patients who previously 
had knee surgery, those with infection in areas 
near the knee joint, with metal implants, serious 
hearing loss or impaired vision, individuals with 
communication problems and uncontrolled high 
blood pressure were excluded.

Participants’ physical and sociodemographic 
characteristics, and functional evaluations 
were completed by a physical therapist and 
consisted of measuring height, weight, body 
mass index, dominant side lower extremity, self-
perceived functional ability, and objective physical 
performance.

The Oxford Knee Score (OKS) is a valid and 
reliable questionnaire that assesses pain and 
function from the perspective of patients.12,13 It 
is scored between 0 (no) and 4 (severe) in the 
Likert system (0-48). In OKS, which consists 
of 12 questions, questions 2, 3, 7, 11, and 12 
evaluate the functional status, while questions 
1, 4, 5, 6, 8, 9, 10 assess pain-related condition. 
Higher scores indicate pain and malfunction of 
functional status.

The Six-Minute Walk Test (6-MWT) has good 
reliability to measure functional performance 
among people with knee OA.14 Patients were 
instructed to walk at their own pace to cover 
maximum distance (meter) in six minutes and 
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were not provided any feedback during the test. 
The test was repeated three times and averaged. 

The Turkish version of International Physical 
Activity Questionnaire-Short Form (IPAQ-SF) was 
used to determine the subjective physical activity 
level of the patients.15,16 The IPAQ is a scale used 
to measure physical activity level of individuals, 
which is expressed in units of MET, by evaluating 
the frequency and duration of physical activities 
performed within one week. MET score for 
walking is calculated by multiplying the time spent 
for walking per day by the number of walking days 
per week and 3.3 METs. MET score for moderate 
activity is calculated by multiplying the time spent 
for moderate activity per day by the number of 
moderate activity days per week and 4 METs. 
MET score for vigorous activity is calculated by 
multiplying the time spent for vigorous activity 
per day by the number of vigorous activity days 
per week and 8 METs. Total physical activity 

score is obtained by summing these three scores 
(MET-minute/week). Scores are presented as 
MET-minutes per week. The IPAQ-SF classifies 
populations into low (scores of <599), moderate 
(scores between 600 and 2,999) or high physical 
activity level (scores over 3,000) groups.

A 17-item Turkish version of the self-reported 
Tampa Scale for Kinesiophobia (TSK)  
questionnaire was used to assess the fear of 
movement.17 Each item was scored using a 4-point 
Likert scale ranging from 1 to 4 (1=strongly 
disagree and 4=strongly agree). The total score 
was calculated by adding the scores of the 
individual items (range, 17-68) with higher scores 
indicating a greater degree of kinesiophobia.18

A 21-item self-report rating inventory, Beck 
Depression Inventory (BDI), was used to detect 
depression. BDI measures characteristic attitudes 
and symptoms of depression. Higher total score 
indicates more severe depressive symptoms. Index 

Table 1a. Descriptive statistics for demographic factors (n=200)

Categorical variables n Cumulative (%)

Gender
Female
Male

120
80

60
40

Radiographic severity 
Grade II
Grade III
Grade IV

108
62
30

54
31
15

IPAQ-SF categories
Low physical activity level (0-599)
Moderate physical activity level (600-2,999)
High physical activity level (>3,000)

12
156
32

6.0
78.0
16.0

IPAQ-SF: International Physical Activity Questionnaire-Short Form.

Table 1b. Descriptive statistics for main outcome measurements (n=200)

Mean±SD Range

Age (year) 53.2±6.0 40-65

Body mass index (kg/m2) 27.2±4.1 25-28

Disease duration (year) 8.5±3.9 3-14

Oxford Knee Score (0-48) 24.1±8.1 0-44

Six-Minute Walk Test (meter) 532.7±101.0 254-742

Tampa Scale for Kinesiophobia (17-68) 31.8±10.4 10-63

Beck Depression Inventory (0-63) 11.6±7.2 2-48

IPAQ-SF (MET-minutes/week) 1,946.99±894.7 270-3,900

SD: Standard deviation; IPAQ-SF: International Physical Activity Questionnaire-Short Form; MET: Metabolic 
equivalent of task.
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score of ≤9 is considered to be within normal 
range, a score of 10-15 shows minimal depressive 
symptomatology, a score of 16-31 points toward 
mild depression, a score of 32-47 is in favor of 
moderate depression, and a score of>47 indicates 
severe depression. The maximum total score is 
63, whereas the minimum is 0.19,20

Statistical analysis

Data analysis was conducted in three steps 
using IBM SPSS version 22.0 software (IBM Corp., 
Armonk, NY, USA). First, Spearman rank 
correlation analyses were conducted to determine 
the relationship between physical activity level and 
independent variables (OKS, 6-MWT, TSK, BDI). 
The linear regression analysis was chosen to 
analyze the contribution of independent variables 
to physical activity level. Stepwise backward linear 
regression model was created to determine the 
most powerful predictors of physical activity level 
based on final regression analysis. The level of 
significance was set at p<0.05.

RESULTS

Physical and demographic characteristics and 
mean OKS, 6-MWT, TSK, BDI and IPAQ-SF 

scores of patients with knee OA (n=200) were 
summarized in Table 1a, b. There was no 
difference between sexes in terms of physical 
activity level (p=0.23), fear of movement 
(p>0.05), knee flexion range of motion (ROM) 
(right/left) (p=0.27), or unilateral versus bilateral 
joint disease (p>0.05).

Spearman rank correlation coefficients were 
computed to identify correlates of components of 
OKS, 6-MWT, TSK, BDI and IPAQ-SF variables. 
IPAQ-SF was significantly correlated to OKS 
(r=-0.550), 6-MWT (r=-0.561), TSK (r=-0.693) 
and BDI (r=-0.429) in patients with OA (p<0.001) 
(Table 2).

Linear regression analysis revealed that 
OKS, 6-MWT, TSK and BDI outcomes were 
independently associated with IPAQ-SF and had 
the maximal significantly statistical contribution 
in predicting physical activity level in patients with 
knee OA (p≤0.001; R2=0.621) (Table 3).

DISCUSSION

The results of this study demonstrated that 
fear of movement, depression and functional 
performance are significant associates of 

Table 3. Linear regression model on main outcome measurements

Model Variables R2 F Significance

1

Oxford Knee Score

0.621 79.761 0.000*
6-MWT: Six-Minute Walk Test

Tampa Scale for Kinesiophobia

Beck Depression Inventory

* p<0.001; Independent Variable: International Physical Activity Questionnaire-Short Form.

Table 2. Bivariate correlations between IPAQ-SF and OKS, 6-MWT, TSK, BDI 
outcomes

r p*

Oxford Knee Score -.550* 0.000

Six-Minute Walk Test -.561* 0.000

Tampa Scale for Kinesiophobia -.693* 0.000

Beck Depression Inventory -.429* 0.000

IPAQ-SF: International Physical Activity Questionnaire-Short Form; OKS: Oxford Knee Score; 6-MWT: 
Six-Minute Walk Test; TSK: Tampa Scale for Kinesiophobia; BDI: Beck Depression Inventory outcomes; 
r: Spearman rank correlation coefficient; * p<0.001.
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self-reported physical activity level and can better 
predict the level of physical activity in patients 
with knee OA.

Physiotherapy and rehabilitation interventions 
aim to increase physical activity level in OA 
population through reducing OA-related disability. 
Physical activity also has the potential to improve 
muscle strength, reflex inhibition, proprioception, 
and ROM in the knee and decrease the risk of 
excess weight gain in OA patients.21 However, a 
critical finding of this study was that a majority of 
the subjects had low to moderate level of physical 
activity in spite of the recommended guidelines. 
The categorical classification of physical activity 
levels revealed that 6% were inactive, 78% were 
minimally active and 16% were very active. 
Similarly, in a study by Rosemann et al.,22 
physical activity levels of knee OA patients were 
found to be at moderate levels. The regression 
analysis in our study showed that the total OKS 
score, which assessed pain and functional status 
from the patient's perspective, was one of the 
important predictors of the level of physical 
activity. Likewise, in a study by Naal et al.,23 
OKS gave one of the best results for assessing 
the activity level. However, a study by Tonelli et 
al.24 on 208 knee OA patients demonstrated that 
physical activity levels may be similar, albeit with 
meaningful differences in pain severity.

Fear of movement has important clinical 
implications for individuals with OA including 
increased pain, physical disability, and 
psychological disability and recommendations 
regarding physical activity may vary based on 
main outcome measurements.25 There was no 
difference between the sexes in our study in 
terms of kinesophobia scores. Also, the study 
participants had moderate fear of movement. 
In addition, fear of movement was also related 
to the level of physical activity. Similarly, 
Scopaz et al.26 have shown that kinesophobia 
and anxiety affect physical activity levels 
in individuals with knee OA. In our study, 
the significant relationship between fear of 
movement and level of physical activity indicates 
that fear of movement may be an important 
marker for predicting the level of physical 
activity according to the regression analysis. 
Furthermore, Roaldsen et al.27 also reported 
that fear of moving may be used as a marker for 
the level of physical activity. Another study by 

Filardo et al.28 on 200 patients with total knee 
arthroplasty showed that kinesophobia was 
also significantly associated with depression, 
particularly when avoiding physical activity.

The patients in our study showed minimal 
depressive symptomatology. The reason for a 
chronic low depression level might be a mean 
duration of illness of 8.5 years. In addition, there 
was a moderate relationship between depression 
and physical activity level. Similarly, in the 
regression analysis, the level of depression was 
a more significant indicator among the indicators 
of physical activity level of individuals with knee 
OA. A one-year follow-up study on 40 patients 
with knee OA demonstrated that depression 
levels decreased over time in the two, six, and 
12-month evaluations from the beginning of 
treatment.29 In addition, a study of Summers 
et al.30 on 65 individuals with OA showed 
a significant relationship between depression 
and physical activity parameters. Furthermore, 
Salaffi et al.31 also found a relationship between 
depression and physical activity level in a study of 
61 females with knee OA.

Given the literature on the relationship 
between physical performance and physical 
activity, Dunlop et al.32 have shown a perfect 
correlation between physical performance and 
physical activity level in individuals with knee 
OA. In the regression analysis we conducted, a 
similar significant relationship was found between 
physical activity level and physical performance, 
suggesting that 6-MWT is an important predictor 
of the level of physical activity of individuals with 
knee OA. Likewise, in the literature, it has been 
suggested that 6-MWT is preferred in assessing 
the physical performance in knee OA.14

The cross-sectional and correlational design 
of this study is a limitation. While we can 
discuss the associations we detected, we cannot 
imply causality. Using self-reported measurements 
raises possible concerns over common method 
bias in the estimation of these relationships. 
Moreover, the lack of a validated fear of movement 
scale specific for OA limits the multidimensional 
assessment of fear of movement. Longitudinal 
analyses are needed to determine whether these 
results may be generalized to individuals living 
in other geographic regions and confirm the 
presented associations.
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In conclusion, physical activity levels are 
significantly related to OA symptoms and deserve 
more attention in both research and clinical 
practice. Results of the present study highlight the 
low functional status levels with high depression 
and kinesiophobia affecting physical activity 
levels to emphasize the need for assessment 
and innovative rehabilitation interventions in the 
population with knee OA. The factors that related 
to physical activity levels in our study were 
fear of movement, depression and functional 
performance. Physiotherapy interventions are 
needed to improve physical activity levels in daily 
life to modify risk or to implement early treatment 
strategies before the disease progresses and more 
costly solutions are needed.
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