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Kinesiophobia and its association with balance and mobility
in patients with Knee Osteoarthritis
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Abstract

Objective: The purpose of this study was to find out the relationship of kinesiophobia/fear-avoidance beliefs
with balance and mobility in patients with knee osteoarthritis.

Materials and Methods: This cross-sectional analytical study was conducted from January 2019 to June 2019. A
total of 64 knee osteoarthritis patients (both male and female) between the ages of 40-60 years were included in
this study. Diagnosed knee osteoarthritis patients of both genders with age 40 years and above having Kallgren
Lawrence Classification Grade I, II, and III were included in this study. A fear-avoidance belief questionnaire was
used to identify kinesiophobia/fear-avoidance belief. The Step-up test and Functional Reach test were used to
measure balance and the timed up and go test was used to measure mobility. Kolmogorov-Smirnov test was
applied to find out the normal distribution. The relationship between fear-avoidance belief and balance and
mobility was examined using Spearman’s test of correlation.

Results: The results of this study depicted that there was a weak negative correlation between kinesiophobia and
balance (r= -0.259, P= 0.039) showing that with increasing kinesiophobia, there is a decrease in balance while there
was a weak correlation between kinseiophobia and mobility. (r=0.26, P=0.841).

Conclusion: Balance and mobility are negatively affected by kinesiophobia in patients with knee osteoarthritis.
Thus, kinesiophobia is an important psychological construct to be considered in the assessment and treatment of
knee osteoarthritic patients to decrease balance-related impairments and reduce the fall risk.
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Introduction

Osteoarthritis (OA) is a degenerative and progressive
joint disease that is chiefly responsible for causing
problems in weight-bearing joints such as the hip,
knee, and ankle. Knee osteoarthritis is associated with
a high prevalence of lower limb disability.! Pain and
other symptoms of osteoarthritis may have a profound
effect on the quality of life affecting both physical
function and psychological parameters.?

According to epidemiological research, knee
osteoarthritis had a global prevalence of 3.8%.
Furthermore, the prevalence was higher in females as
compared to males. The prevalence of knee
osteoarthritis is reported as 5.78% and 10.20% in India
and Bangladesh, respectively.* According to a study,
28% of the urban and 25% rural population of Pakistan
have been affected by knee osteoarthritis.>

Knee osteoarthritis can be diagnosed clinically or
radiologically. Kallgren Lawrence classification based
on knee radiographs is the clinical tool commonly
used for the diagnosis and grading of this disease.
Each radiograph is assigned a grade ranging from 0 to
4 which correlates with the increasing severity of knee
osteoarthritis.®

Pain, muscle weakness, and joint stiffness, which are
symptoms of knee osteoarthritis can lead to a decrease
in mobility and impairment in quality of life.” Damage
to the articular cartilage may cause a decrease in
quadriceps strength and activation and proprioceptive
impairments in knee osteoarthritis patients. Due to
these impairments, this patient population is more
prone to balance issues and risk of falls.8? In recent
years, evidence has suggested the important role of
psychological variables like fear-avoidance beliefs and
kinesophobia in explaining disability and pain
experienced by osteoarthritis patients.1011

There is growing evidence supporting the relationship
between pain-related fear and physical function in
chronic musculoskeletal pain conditions.!? Fear of pain
and injury are considered as one of the important
components in explaining disability among patients
having musculoskeletal conditions.’

Various studies have found that fear of movement
adversely affects the quality of life in different
conditions such as low back pain, chronic fatigue
syndrome, non-traumatic arm, neck, and shoulder
complaints and is strongly associated with self-
reported knee function in patients with knee
osteoarthritis.’* Since knee osteoarthritis is a leading
cause of pain and functional limitations in adults
worldwide it is crucial to clearly understand all factors

contributing to the severity of this condition, be it
biological or psychological. Thus, this study aims to
find out whether kinesiophobia/fear-avoidance belief
is associated with balance and mobility in patients
with knee osteoarthritis.

Materials and Methods

This cross-sectional analytical study was conducted on
patients with knee osteoarthritis using non-probability
purposive sampling, from January to June 2019.
Ethical approval was taken from the ethical review
committee (FF/FUMC/215-2 Phy/19). Both male and
female patients with age 40 years and above having
grade I, II, or III osteoarthritis according to Kallgren
Lawrence classification were included. Patients with
grade IV osteoarthritis (as they already experience
marked movement limitations), mental disability,
neuromuscular conditions, and unhealed fracture
were excluded from this study. Informed consent was
taken from all participants who met the inclusion
criteria. Tools that were used in this study were the
Fear Avoidance belief Questionnaire (FABQ), Step up
test, Functional Reach Test (FRT), Timed up and go
test (TUG), and 360-degree turn test. All these tools are
open access which requires no formal permission.
FABQ is used for quantifying pain-related fears and
beliefs in individuals. A higher score indicates a
greater level of fear-avoidance belief. The test-retest
reliability was high (ICC: 0.92).151¢ TUG was used for
assessing mobility. Timed up and go test has good
reliability in patients with knee osteoarthritis with
intra rater reliability of 0.93 and inter-rater reliability
of 0.96.77 The patient was asked to get up from the
chair, walk for a distance of three meters marked
beforehand, turn around, walk back to a chair and sit
while which the time was noted. FRT has good
reliability for patients with knee osteoarthritis. This
test was used to assess anticipatory and dynamic
balance.’® This test was performed by asking the
patient to reach forward ahead of normal arm length
without raising or moving their feet, starting from the
start point of the measuring tape. The patient stood
with feet parallel near the wall with the wrist in a
neutral position, elbow extended, and shoulder flexed
to 90 degrees. The average of three reach distances
was noted. The participants in the step test were
directed to maintain balance on one leg while stepping
with the contralateral limb on and off a 15-cm step as
quickly as possible. This test was performed with
shoes off and without hand support. For the
participants, the test was performed whilst standing
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on the osteoarthritic limb. For the assessment of
dynamic balance, a 360-degree turn test was used. The
patient was required to turn in a complete circle while
the number of steps and time took was recorded
starting from a mark at the initial point. The test was
administered both in a clockwise and anticlockwise
direction. The test has a cutoff value of greater than 3.8
sec which shows increased dependency. This test has
the value of ICC=0.92.1° Data was analyzed using IBM
SPSS version 21.0 and Microsoft Excel 2014.
Kolmogorov-Smirnov test was applied to assess the
normal distribution of data. Spearman test was
applied to determine the correlation of fear-avoidance
belief with balance and mobility. The confidence
interval was taken at 95 % with a level of significance
set as <0.05.

Results

Kolmogorov-Smirnov test was applied to assess the
normal distribution of data. Population age, numeric
pain rating scale, duration of pain, body mass index,
and step test of left limb were normally distributed.
Whereas fear avoidance belief questionnaire (FABQ),
timed up and go test (TUG), functional reach test
(FRT), 360-degree turn test, and step test were not
normally distributed.
This study consisted of 64 knee osteoarthritic patients
amongwhom10.9%were males and 89.1% were female.
The average value of age taken in years was 50 £ 9.
The average BMI value was 25.36 £ 8. Duration of pain
taken in weeks had a median of 96+£143. Pain intensity
was measured using the Numeric Pain Rating Scale
and average values were recorded as 6x2.
The average score for FABQ was 72+2. Higher scores
indicated a greater level of fear-avoidance belief.
Timed up and go test and Functional Reach Test had
average values of 14.36x4 and 7.35+3, respectively.
Greater values of TUG indicated increased impairment
in mobility and lower scores of FRT indicated an
increased problem with balance. Average values for all
the following variables were measured in seconds:
360-degree turn test clockwise (4.7+2), 360-degree turn
test anti-clockwise (5+2), Step test right limb (6.5£2.7),
step test left limb (7£3). There were generally
increased levels of balance impairment as shown by
the increased time taken to complete these tests
indicated as shown in Table 1.
Table 1: Median and Interquartile Values of
Outcome Measurement Tools

Measure

FABQ

Median £ IQR
7242

FRT 7.3543
360 degree turn test(clockwise) 4.7+2
360 degree turn test(anti- | 5+2
clockwise)

Step test (right leg) 6.512.7
Step test (left leg) 7+3
TUG 14.36+4

Pain Intensity has a significant positive correlation
with FAB which signifies that the greater the pain
intensity experienced by the patient greater will be
his/her fear-avoidance belief. Balance was assessed
using Functional Reach Test, 360-degree turn test, and
Step test. A weak negative correlation was observed
between FAB and FRT (p=0.03, r=-0.259). Balance of
the right leg measured through step test had a
significant correlation with FAB (p=0.02, r=-0.290)
while the balance of the left leg had no significant
correlation with FAB (p=0.1, r=-0.67). FAB had weak
negative correlation with 360 degree turn test
clockwise (p=0.65, r=0.057) and anticlockwise (p=0.22,
r= 0.154). These results signify that with higher levels
of fear-avoidance belief, there was increased balance
impairment. A weak positive correlation was found
between TUG and FAB which indicates that mobility
was negatively affected at higher levels of fear-
avoidance belief (p=0.84, r= 0.26) as depicted in Table
2.

Table 2: Cross-tabulation of FAB with Pain, Balance,
and Mobility

Variables R 4
FABQ x Pain Intensity 0.397 0.001
FAB x FRT -0.259 0.039
FAB x step test(right leg) -0.290 0.02
FAB x step test(left leg) -0.167 0.19
FAB x 360 degree turn | 0.057 0.656
test(clockwise)
FAB x 360 degree turn |0.154 0.225
test(Anti-clockwise)
FAB x TUG 0.26 0.841
Discussion

The present study was designed to build an
understanding of the relationship of kinesiophobia
and fear-avoidance beliefs with balance and mobility
in subjects with knee OA. The findings of this study
increase the knowledge about the impact of
psychosocial factors in patients with knee OA. Current
evidence has shown the influence of psychosocial
factors on pain and function in patients with OA.1220-22
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The results in the present study support the proposed
hypothesis and show that fear-avoidance beliefs were
negatively correlated with mobility data. The fear-
avoidance model proposes that pain perception is
primarily influenced by pain-related fear and pain
catastrophizing.?? High levels of pain-related fear and
pain catastrophizing are associated with an avoidance
behavioural response, which is believed to be a
precursor to developing a chronic disability.?® The
present study found a high degree of fear-avoidance
beliefs in patients with osteoarthritis of the knee as
shown by an average score of 72+2 on the fear-
avoidance belief questionnaire. This notion is in
agreement with numerous other studies which had
similar findings not only in populations of
osteoarthritis but also in other musculoskeletal pain
disorders such as low back pain, neck pain, and
fibromyalgia.”24%

In a sample of 254 patients, Heuts et al.2 observed that
pain was associated with higher levels of fear of
movement and lower levels of daily functioning. The
findings of our study showed that pain intensity had a
positive moderate correlation with fear-avoidance
belief (PA). This finding is supported by the results of
a study, conducted on knee osteoarthritic patients,
which also established a moderate correlation between
pain severity and fear-avoidance belief.”

Moreover, in another study, fear of movement
explained 40% of functional impairment.’? In addition,
Somers et al.?! showed that the fear of pain explains
7% of psychological disability and 5% of the gait
disturbance. A systematic review showed that fear of
falling was associated with at least one fall, older age,
and the female gender.?6 The influence of fear of pain
on functional alterations in other chronic conditions,
such as back pain, has also been described.?”

Other studies have also found that fear-related pain is
significantly associated with functional limitations!?
and with the ability to walk at a normal, intermediate,
or high speed.?! In relation to this finding, Belo et al.28
observed that fear of movement was associated with
persistent knee pain. An explanatory cross-sectional
survey found out that pain catastrophizing and fear
avoidance are negatively correlated with balance in
hip and knee osteoarthritic patients. These findings are
similar to the findings of this study which also
indicated a weak negative correlation between fear of
pain and balance.? Importantly, OA processes can
affect proprioception and postural stability, which can
also lead to decreased balance, thereby increasing the
risk of falling mainly during dynamic activities.13° In
addition, negative psychosocial factors, especially fear

of movement, have an adverse impact on pain and
disability in patients with OA.122131-3 This fear of
movement and avoidance could be acquired over time
through repeated painful stimuli.3*

From a clinical point of view, the reduction of physical
function in patients with OA of the knee can alter
proprioception of an asymptomatic knee’> and a
proprioceptive deficit could affect the balance of the
patients. According to Knoop et al,3> proprioception is
a modifiable factor, and we must consider that
increased physical activity is associated with improved
functional performance and reduced disability.3¢

The current study had barriers in terms of
generalizability due to the small sample size as well as
the use of non-probability sampling techniques. So, it
is recommended that a multicenter study having a
larger sample size be carried out. As it is a cross-
sectional study it lacks causality of the relationship
between study variables. So, in the future, there is a
need for experimental or longitudinal studies. It is also
recommended that more objective measures of balance
and mobility such as dynamic gait analysis or stability
balance system may be used in future studies.

Conclusion

Results of this study revealed that a high level of fear-
avoidance belief exists among patients with knee
osteoarthritis. Moreover, Balance and mobility are
negatively affected by fear-avoidance belief in these
patients. Thus, kinesiophobia/fear-avoidance belief is
an important psychological construct to be considered
in the assessment and treatment of knee osteoarthritic
patients to decrease balance-related impairments and
reduce the fall risk.

References

1. Khalaj N, Abu Osman NA, Mokhtar AH, Mehdikhani M,
Wan Abas WAB. Balance and risk of fall in individuals with
bilateral mild and moderate knee osteoarthritis. PloS one.
2014;9(3):€92270.

2. Hayami T. Osteoarthritis of the knee joint as a cause of
musculoskeletal ambulation disability symptom complex (MADS).
Clinical calcium. 2008;18(11):1574-80.

3. Cross M, Smith E, Hoy D, Nolte S, Ackerman I, Fransen M, et
al. The global burden of hip and knee osteoarthritis: estimates
from the global burden of disease 2010 study. Annals of the
rheumatic diseases. 2014;73(7):1323-30.

4. Haq SA, Darmawan J, Islam MN, Uddin MZ, Das BB,
Rahman F, et al. Prevalence of rheumatic diseases and associated
outcomes in rural and urban communities in Bangladesh: a
COPCORD study. The Journal of rheumatology. 2005;32(2):348-
53.



489 Journal of Rawalpindi Medical College (JRMC); 2021; 25(4): 485-489

5. Farooqi A, Gibson T. Prevalence of the major rheumatic
disorders in the adult population of north Pakistan. British
journal of rheumatology. 1998;37(5):491-5.

6. Altman R, Asch E, Bloch D, Bole G, Borenstein D, Brandt K, et
al. Development of criteria for the classification and reporting of
osteoarthritis: classification of osteoarthritis of the knee. Arthritis
& Rheumatism: Official Journal of the American College of
Rheumatology. 1986;29(8):1039-49.

7. Bhatt NG, Sheth MS, Vyas NJ. Correlation of fear avoidance
beliefs with pain and physical function in subjects with
osteoarthritis of knee (OA knee). Int J Ther Rehabil Res.
2015;4:117-21.

8. Fisher N, Pendergast D. Reduced muscle function in patients
with osteoarthritis. Scandinavian journal of rehabilitation
medicine. 1997;29(4):213-21.

9. Hurley MV, Scott DL, Rees J, Newham D]J. Sensorimotor
changes and functional performance in patients with knee
osteoarthritis. Annals of  the rheumatic diseases.
1997;56(11):641-8.

10. Benyon K, Hill S, Zadurian N, Mallen C. Coping strategies
and self-efficacy as predictors of outcome in osteoarthritis: a
systematic review. Musculoskeletal Care. 2010;8(4):224-~36.

11. Somers TJ, Keefe FJ, Godiwala N, Hoyler GH. Psychosocial
factors and the pain experience of osteoarthritis patients: new
findings and new directions. Current opinion in rheumatology.
2009;21(5):501-6.

12. Heuts PH, Vlaeyen JW, Roelofs J, de Bie RA, Aretz K, van
Weel C, et al. Pain-related fear and daily functioning in patients
with osteoarthritis. Pain. 2004;110(1-2):228-35.

13. Scopaz KA, Piva SR, Wisniewski S, Fitzgerald GK.
Relationships of fear, anxiety, and depression with physical
function in patients with knee osteoarthritis. Archives of physical
medicine and rehabilitation. 2009;90(11):1866-~73.

14. Lundberg M, Grimby-Ekman A, Verbunt ], Simmonds M.
Pain-related fear: a critical review of the related measures. Pain
research and treatment. 2011;2011.

15. Ross MD. The relationship between functional levels and
fear-avoidance beliefs following anterior cruciate ligament
reconstruction. Journal of orthopaedics and traumatology.
2010;11(4):237-43.

16. Hart DL, Werneke MW, George SZ, Matheson JW, Wang Y-
C, Cook KF, et al. Screening for elevated levels of fear-avoidance
beliefs regarding work or physical activities in people receiving
outpatient therapy. Physical therapy. 2009;89(8):770-85.

17. Schoppen T, Boonstra A, Groothoff JW, de Vries J, Goeken
LN, Eisma WH. The Timed “up and go” test: reliability and
validity in persons with unilateral lower limb amputation.
Archives  of  physical —medicine and  rehabilitation.
1999;80(7):825-8.

18. Duncan PW, Weiner DK, Chandler ], Studenski S. Functional
reach: a new clinical measure of balance. Journal of gerontology.
1990;45(6):M192-M7.

19. Nijs J, Roussel N, Van Oosterwijck J, De Kooning M, Ickmans
K, Struyf F, et al. Fear of movement and avoidance behaviour
toward physical activity in chronic-fatigue syndrome and
fibromyalgia: state of the art and implications for clinical
practice. Clinical rheumatology. 2013;32(8):1121-9.

20. Shelby RA, Somers TJ, Keefe FJ, Pells JJ, Dixon KE, Blumenthal
JA. Domain specific self-efficacy mediates the impact of pain
catastrophizing on pain and disability in overweight and obese
osteoarthritis patients. The Journal of Pain. 2008;9(10):912-9.

21. Somers TJ, Keefe FJ, Pells JJ, Dixon KE, Waters SJ, Riordan PA,
et al. Pain catastrophizing and pain-related fear in osteoarthritis
patients: relationships to pain and disability. Journal of pain and
symptom management. 2009;37(5):863~72.

22. Alschuler KN, Molton IR, Jensen MP, Riddle DL. Prognostic
value of coping strategies in a community-based sample of

persons with chronic symptomatic knee osteoarthritis. Pain®.
2013;154(12):2775-81.

23. Leeuw M, Goossens ME, Linton §J, Crombez G, Boersma K,
Vlaeyen JW. The fear-avoidance model of musculoskeletal pain:
current state of scientific evidence. Journal of behavioral
medicine. 2007;30(1):77-94.

24. Gunn AH, Schwartz TA, Arbeeva LS, Callahan LF, Golightly
Y, Goode A, et al. Fear of movement and associated factors among
adults with symptomatic knee osteoarthritis. Arthritis care &
research. 2017;69(12):1826-33.

25. Poiraudeau S, Rannou F, Baron G, Le Henanff A, Coudeyre E,
Rozenberg S, et al. Fear-avoidance beliefs about back pain in
patients with subacute low back pain. Pain. 2006;124(3):305-11.
26. Scheffer AC, Schuurmans MJ, Van Dijk N, Van Der Hooft T,
De Rooij SE. Fear of falling: measurement strategy, prevalence,
risk factors and consequences among older persons. Age and
ageing. 2008;37(1):19-24.

27. Geisser ME, Haig AJ, Theisen ME. Activity avoidance and
function in persons with chronic back pain. Journal of
occupational rehabilitation. 2000;10(3):215-27.

28. Belo ], Berger M, Koes B, Bierma-Zeinstra S. Prognostic
factors in adults with knee pain in general practice. Arthritis care
& research. 2009;61(2):143-51.

29. Sanchez-Heran A, Agudo-Carmona D, Ferrer-Pefia R, Lopez-
de-~Uralde-~Villanueva I, Gil-Martinez A, Paris-Alemany A, et al.
Postural stability in osteoarthritis of the knee and hip: analysis of
association with pain catastrophizing and fear-avoidance beliefs.
PM&R. 2016;8(7):618-28.

30. Hsieh R-L, Lee W-C, Lo M-T, Liao W-C. Postural stability in
patients with knee osteoarthritis: comparison with controls and
evaluation of relationships between postural stability scores and
international classification of functioning, disability and health
components. Archives of physical medicine and rehabilitation.
2013;94(2):340-6. 1.

31. Damsgard E, Thrane G, Anke A, Fors T, Ree C. Activity-
related pain in patients with chronic musculoskeletal disorders.
Disability and rehabilitation. 2010;32(17):1428-37.

32. Morone NE, Karp JF, Lynch CS, Bost JE, El Khoudary SR,
Weiner DK. Impact of chronic musculoskeletal pathology on
older adults: a study of differences between knee OA and low
back pain. Pain Medicine. 2009;10(4):693-701.

33. Steultjens M, Dekker J, Bijlsma J. Avoidance of activity and
disability in patients with osteoarthritis of the knee: the mediating
role of muscle strength. Arthritis & Rheumatism: Official Journal
of the American College of Rheumatology. 2002;46(7):1784-8.
34. Meulders A, Vansteenwegen D, Vlaeyen JW. The acquisition
of fear of movement-related pain and associative learning: a
novel pain-relevant human fear conditioning paradigm. Pain.
2011;152(11):2460-9.

35. Knoop J, Steultjens M, Van der Leeden M, Van der Esch M,
Thorstensson C, Roorda L, et al. Proprioception in knee
osteoarthritis: a narrative review. Osteoarthritis and Cartilage.
2011;19(4):381-8.

36. Dunlop DD, Song J, Semanik PA, Sharma L, Chang RW.
Physical activity levels and functional performance in the
osteoarthritis initiative: a graded relationship. Arthritis &
Rheumatism. 2011;63(1):127-36.



