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Abstract

Background: Total knee arthroplasty (TKA) operation is an effective treatment method in severe osteoarthritis
worldwide. However, the number of patients with chronic pain and functional limitations in the postoperative period will
continue to increase. Kinesiphobia is an important factor that affects the functional outcomes postoperatively. The aim of
this study is to investigate the effects of intraoperative consciousness of the patients during surgery on kinesiophobia
development and early functional outcomes of TKA. Methods: Sixty patients with the diagnosis of primary knee
osteoarthritis were enrolled in the study. Tampa Scale of Kinesiophabia (TSK) was obtained for each patient at multiple
time periods. Regional anaesthesia and deep sedation were performed on group | (n = 30), while regional anaesthesia and
light sedation were performed on group 2 (n = 30). The same surgical procedures were applied to all participants.
Functional tests were performed on the patients at the postoperative 2nd and 5th days. Visual Analogue Scale (VAS)
scores and knee flexion angles were also measured postoperatively. Results: The mean age of the participants (19 men
(31.7%) and 41women (68.3%)) was 67.7 + 6.7 (54-82) years. TSK > 40 was detected in 18 (30%) patients preoperatively
and 33 patients (55%) postoperatively. The number of kinesiophobic patients showed statistically significant increase after
operation (20/30 (66.7%)) according to preoperative period (9/30 (30%)) in group 2 (p = 0.003). Postoperative functional
scores, knee flexion angles and VAS scores were better in non-kinesiophobic patients. Conclusion: Patient’s con-
sciousness during TKA operations is an important factor that interferes with the postoperative kinesiophobia develop-
ment, which may play a pivotal role affecting the early mobility and functional outcomes.
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functionality, dramatic decrease in pain, and increased self-
confidence of the patients as a consequence.’ Postoperative
(PO) pain control, mobilization and physical therapies are
the milestones of successful surgical outcomes.* However,
some patients may report displeasure due to discordance
with physical therapy and chronic pain.’ It has been
reported that psychological factors, such as pain catastro-
phizing and kinesiophobia, strongly influence pain percep-
tions and responses to physical activity,®’ which can lead
to illness behaviour and subsequent disability characterized
by poor cognitive and physical performance, such as disuse
syndrome, anxiety, depression and decreased physical
function, thus creating a vicious circle of pain and disability
after musculoskeletal injury or surgery.®

Fear of re-injury is similar to fear of movement/re-
injury, also called kinesiophobia, which is a primary
psychosocial construct in the fear-avoidance model.” The
fear-avoidance model was developed to describe the transi-
tion from acute to chronic pain in patients with low back
pain.'’The injury or surgery can create feelings of uncer-
tainty and fear of how far the injury will affect future func-
tion."" This causes the individual’s negative attitudes
toward the body and participating in daily activities and
sports.

The Tampa Scale of Kinesiophobia (TSK) is a widely
used instrument to assess kinesiophobia and has been
applied to various pain conditions such as chronic low back
pain, fibromyalgia, osteoarthritis, traumatic neck pain,
sports injury, sickle cell disease and burn pain.'?

There are a limited number of studies about the aetiol-
ogy and psychological pattern of kinesiophobia in the lit-
erature. Based on our clinical experience, perioperative
interactions could also be effective in the early occurrence
of kinesiophobia and the clinical outcomes as well. More-
over, patients who are conscious during surgery can be
more vulnerable for the kinesiophobia development after-
wards. In this aspect, we aimed to evaluate the effects of
anaesthesia type during TKA operations on early kinesio-
phobia and the clinical outcomes.

Materials and methods

The study was approved by the Local Ethics Committee
and all patients signed a written informed consent form.
The minimum required sample size was calculated as 23
in each group based on the mean TSK scores reported by
Roelofs et al.'* The statistical power level of significance
and effect size were set at 90%, 5% and the change of one
standard deviation, respectively. Sixty patients with the
diagnosis of primary knee osteoarthritis, who were candi-
dates for unilateral TKA, were included in the study. All
surgical and anaesthetic procedures were performed by the
same surgical team.

Participants who met the following criteria were
enrolled in the study: older than 18 years, diagnosed with
primary osteoarthritis and the ability to read and speak the

Turkish language. Patients who had rheumatoid arthritis,
prior knee surgery or fracture, scheduled for revision
knee arthroplasty, venous thromboembolism, history of
chronic narcotics usage, severe obesity (body mass index
> 40 kg/m?), musculature disease or neurological disorder
which can limit the activity of lower extremities and mental
disorder that prevented them from understanding the ques-
tionnaires and PO early complication were excluded.

TSK was obtained for each patient at multiple time peri-
ods, including preoperatively and PO 2nd and 5th days. All
the data were filled by the patients themselves, because
kinesiophobia usually occurs after surgery, and within the
first 48 h was the best time for assessment.'’

All patients underwent the standard preparation process
for surgery and were randomly assigned to two groups by
simple randomization using random numbers table.
Regional anaesthesia and deep sedation were performed
on group 1 (rn = 30) in order to set unconsciousness with
Bispectral Index Score (BIS) between 60 and 70, while
regional anaesthesia and light sedation were performed
on group 2 (n = 30) in order to set conscious sedation with
BIS up to 80.

Functional tests including two-minute walk test
(2-MWT) and Timed Up and Go test (TUGT) were con-
ducted on the patients at PO 2nd and 5th days. The changes
between the scores were recorded. Visual Analogue Scale
(VAS) scores and range of motion (ROM) angles were also
measured at the PO 5th day. All patients were discharged at
the 5th day postoperatively.

Surgical method

Spinal anaesthesia was attained with 15 mg/3 mL 0.5%
bupivacaine (Marcaine® 20 mL flacon, AstraZeneca, Istan-
bul, Turkey) injected aseptically using 22 G needle (Ege-
men International, Izmir, Turkey) in the subarachnoid
space at the L4-5 levels. Before making the surgical inci-
sion, the anaesthesia block level was evaluated using pin-
prick testing at the level of the inguinal ligament and motor
block at the knee joint. Group 1 was sedated with 2 mg of
midazolam and 60 mg of Lidocaine. Midazolam was
titrated due to the BIS, which should be in the ranges of
60—70."* These patients were inhaled with 7 L/min of oxy-
gen. Patients in group 1 were closely monitored with thumb
pulseoxymeter measurements by anaesthesiologists with
consciousness examinations. Midazolame of 1 mg was
administered intravenously to the patients in group 2 with
a BIS above 85. Thus, anxiolysis was maintained in the
patients. This light hypnotic state led the continuity of the
patients’ perceptions.'?

A mid-vastus approach was performed on all patients.
After performing the femoral and tibial cuts, posterior sta-
bilized femoral component, tibial components and fixed
insert (Zimmer®, Warsaw, Indiana, USA) were implanted
and cemented. Postoperatively, all patients were given sys-
temic prophylactic antibiotics and anticoagulant to
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decrease deep venous thrombosis and infection risk. The
standard PO analgesic protocol was performed on both
groups, including application of paracetamol and diclofe-
nac sodium intravenously. Patient-controlled analgesia was
applied during 48 h following surgery. Patients of both
groups were subjected to the same PO intervention, includ-
ing the pain management and rehabilitation exercises dur-
ing hospitalization. The physiotherapy protocol was
applied under the supervision of the same physiotherapist
in a progressive manner immediately after surgery. The
physiotherapist, nurses and all study staff, who helped the
patients with rehabilitation exercises, medication and so on,
were also blinded to the intervention to avoid introduction
of potential bias.

Fear of movement measurement

A 17-item Turkish version of the self-reported TSK ques-
tionnaire'* was used to determine the fear of movement
level in the TKA patients. Each item was scored using a
four-point Likert-type scale ranging from 1 (Strongly dis-
agree) to 4 (Strongly agree), and the total score was calcu-
lated by adding the scores of the individual items (range:
17-68) with higher scores indicating a greater degree of
fear of movement.'> Lundberg et al. concluded that the
TSK value greater than 40 is an indication of kinesiopho-
bia.'® The cut-off kinesiophobia score for our study was set
at 40. TSK was used to assess all the patients preoperatively
and 2nd and 5th days postoperatively.

ROM and VAS

A standard long-arm goniometer was used to obtain all
ROM measurements. With the patient supine, active knee
flexion was measured after instructing the patient to maxi-
mally flex the ipsilateral knee.

Ten-point VAS ranging from 0 (No pain at all) to 10
(The worst imaginable pain) was used to assess the pain
levels.'” Knee active ROM for flexion was measured using
a universal goniometer.'®

Functional tests

2-MWT was used to measure functional walking capacity.
On the 2nd and 5th days postoperatively, patients were
asked to walk for a 2-min time period and the distance was
recorded in metres."®

The patients were asked to get up from a chair, walk
3 min with their assistive device, turn around and walk back
to the chair as quick as possible to measure the TUGT on
the 2nd and 5th days after surgery, to assess the mobility,
static and dynamic balance.

Statistical analysis

Normality assumption was examined using Kolmogorov—
Smirnov test. Comparisons between groups in terms of

continuous data were done with Independent Samples
t-test, while % test was used for categorical data. Changes
in the TSK scores within groups were analysed with
repeated measures analysis of variance (ANOVA). Preo-
perative and PO kinesiophobia rates were analysed with
McNemar test. Statistical analyses were done with the IBM
SPSS v.22 statistical package and the statistical signifi-
cance level was considered as 0.05.

Ethical approval

All procedures performed in the study were in accordance
with the ethical standards of the institutional and/or
national research committee and with the 1964 Helsinki
Declaration and its later amendments or comparable ethical
standards.

Informed consent

Written informed consent was obtained from all individual
participants included in the study. Additional informed
consent was obtained from all individual participants for
whom identifying information is included in this article.

Results

Sixty participants (19 men (31.7%) and 41women (68.3%))
were enrolled in the study. All patients enrolled in the study
were included in the final analysis. The mean age was 67.7
+ 6.7 (range 54-82) years and 14 (23.3%) patients had a
high school or higher education. The preoperative TSK
score >40 was detected in 18 (30%) patients, among which
2 were men, 16 were women and only 3 (16.7) of them had
a higher education; among the 4 illiterate patients, 3 (75%)
had a TSK score >40. These patients were equally divided
into both the groups.

The TSK score was > 40 in 33 (55%) patients at the PO
2nd day evaluation; 13 (39.4%) of them were from group 1
and 20 (60.6%) of them were from group 2 (p = 0.069).
The frequency of patients with kinesiophobia in groups 1
and 2 was 43.3% and 66.7%, respectively. Since the rate of
kinesiophobia in group 2 was higher than in group 1, no
statistically significant difference was detected (p = 0.069).

Among the 13 patients with kinesiophobia, 9 (69.2%)
had TSK scores > 40 in group 1 preoperatively, and only 4
(30.8%) of them were de novo diagnosed as kinesiophobia,
postoperatively. There were no statistically significant dif-
ferences in the increase of the PO TSK scores in group 1
(p = 0.125).

Eight (40%) of the 20 patients had higher preoperative
TSK score in group 2 and 12 (60%) of them were mea-
sured as new kinesiophobic patients postoperatively. The
TSK score was measured as <40 in 1 (11.1%) patient who
had a high TSK score preoperatively (p = 0.003). The
number of kinesiophobic patients showing statistically
significant increase after operation was 20/30 (66.7%))
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Figure |. Changes in the TSK scores of groups.
TSK: Tampa Scale of Kinesiophobia.

Table I. TSK score interaction between the groups and the time
of measurement.

Group Mean SD N

TSK score Preoperative I 38.80 5927 30
2 37.93 7.196 30

TSK score PO 2nd day I 40.47 6.078 30
2 46.93 10.366 30

TSK score PO 5th day I 37.73 5.663 30
2 46.43 9.995 30

TSK: Tampa Scale of Kinesiophobia; PO: postoperative.
I: Spinal anaesthesia + deep sedation; 2: Spinal anaesthesia+ light
sedation.

in the preoperative period (9/30 (30%)) in group 2
(»p = 0.003) (Figure 1).

When we evaluated the association of TSK scores with
the anaesthesia methods used between the study groups, a
statistically significant correlation was detected (p <0.001)
(Table 1). Decreased TSK scores during rehabilitation were
consistent with the lesser kinesiophobia experience after
rehabilitation.

While we evaluated the PO functional status of the
patients with the 2-MWT, mean value of 33 kinesiophobic
patients was found to be 25.76 + 4.5 and 36.15 + 4.16 m
for non-kinesiophobic patients (p < 0.001).

PO 2nd and 5th day mean values of the groups in terms
of 2-MWT are shown in Table 2. In group 1, 2-MWT was
measured as 33.1 + 6.4 and 27.8 + 6.1 m, and in group 2
at PO 2nd day (p = 0.002; Table2). Similarly, 2-MWT test
scores were better in group 1 than group 2 in PO 5th day
evaluation (36.5 + 6.7/30.5 + 6.4; p = 0.001). In the PO
2nd and 5th day evaluations, the scores of group 1 were
higher than those in group 2. According to these results, we

Table 2. Postoperative functional tests, ROM, and VAS scores.

Kinesiophobic Patients without

Postoperative patients (TSK  kinesiophobia p

evaluation score >40) (TSK score <40) Value
2-MWT (m) 25.76 + 4.5 36.15 + 4.16 <0.001
TUGT (s) 487 + 6.2 447 + 56 0.011
ROM (°) 64.9 + 8.1 84.1 + 63  <0.001
VAS 6.6 + 0.9 42 + 08  <0.001

ROM: range of motion; VAS: Visual Analogue Scale; TSK: Tampa Scale of
Kinesiophobia; 2-MWT: two-minute walk test; TUGT: Timed Up and Go
test.

can predict that kinesiophobia affects the early PO func-
tional outcomes negatively.

TUGT was another functional test that was evaluated
postoperatively. The mean TUGT score was 44.7 + 5.6 s
in non-kinesiophobic patients and 48.7 + 6.2 s in kine-
siophobic patients in PO 2nd day evaluation (p = 0.011).
Also in group 1, TUGT score was 44.9 + 6.1 s and 48.8
+ 5.8 s in group 2 and the statistically significant differ-
ence was detected between the groups in the PO 2nd day
evaluation (p = 0.014). Similarly, the difference in the 5th
day scores was 41.3 + 6.6 sin group 1 and45.3 + 6.9 sin
group 2 (p = 0.025).

ROM of the knee joint was evaluated on the discharge
day. Mean flexion angle was measured as 64.9 + 8.1° in
kinesiophobic patients and 84.1 + 6.3° in non-
kinesiophobic patients. The VAS score was 4.2 + 0.8° in
non-kinesiophobic patients and 6.6 + 0.9° in kinesiopho-
bic patients (p < 0.001; Table2).

The mean duration of hospitalization was similar in all
the patients, all were discharged on PO 5th day.

Discussion

Despite the developments in surgical, medical and anaes-
thetic techniques, refined prosthesis designs, as well as the
physiotherapy options, PO satisfaction of the patients fol-
lowing TKA, do not show similar improvement.

Regardless of surgical complications and preoperative
comorbidity, 15-30% of the TKA patients complain of
persistent pain after surgery.?® > According to the fear-
avoidance model, various psychological factors, such as
depression, pain catastrophism and kinesiophobia, can be
risk factors for persistent pain and disability.>* Studies have
shown that, for many patients, pain persists following
TKA, in spite of objective indicators of surgical
success. >+

PO kinesiophobia was reported by Libai et al. as 24.4%
in China, while the rates in France and Serbia were 35.96%
and 21.79%, respectively. The differences in the rates
between these countries can be attributed to the varying
sample size, demographic and socio-cultural features of the
studies.?®?® Similar to the literature, PO kinesiophobia rate
in our study was found to be 39.4% in group 1.
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Table 3. Detailed data of patients.

Group | Group 2 p Value
Sex (M/F) 9/21 10/20 0.781
Education (high/low) 24/6 22/8 0.542
Age (year) 679 +70 675+ 70 0.826
TSK score, preoperative 388 + 59 379 + 7.2 0.613
TSK score, PO 2nd day 405 + 6.1 469 + 104 0.005
TSK score, PO 5th day 37.7 + 57 464. + .10.0 <0.00I
2-MWT, 2nd day (m) 33.1 + 64 278 + 6.1 0.002
2-MWT, 5th day (m) 365 + 67 305 + 64 0.001
TUGT, 2nd day (m) 449 + 6.1 488 + 538 0.014
TUGT, 5th day (m) 413 + 6.6 453 + 6.9 0.025
ROM (°) 774 + 1.l 696 + 11.8 0.011
VAS 49 + 1.2 6.1 + 1.6 0.002

TSK: Tampa Scale of Kinesiophobia; 2-MWT: two-minute walk test;
PO: postoperative; TUGT: Timed Up and Go test; ROM: range of motion;
VAS: Visual Analogue Scale.

Demonstrating the effects of socio-demographic fea-
tures, Edwards et al. reported that patients with a lower
educational status are more prone to develop kinesio-
phobia, due to their poorer pain definition and difficulty
in coping with pain.*® Lack of social support, female
gender and negative coping are also reported as risk
factors for kinesiophobia.>® However, there is a debate
about older age. Cook et al. revealed a lower TSK in
older patients,>! while Stubbs and Libai reported an
increase in the frequency of kinesiophobia as people
age.”®3% Conversely, Gunn revealed that kinesiophobia
is an independent parameter regardless of age and gen-
der.*® Our results were consistent with the literature,
indicating that lower education status, female gender
and older age are risk factors for kinesiophobia devel-
opment. Besides, our clinical experience reveals that the
intraoperative anaesthesia method interferes with the PO
early development of anxiety and fear, which are impor-
tant factors affecting the functional capacity of patients.
However, there are no data in the previous studies
according to our literature review.

Gunn et al. demonstrated a direct correlation between
kinesiophobia development and psychological variables
including depressive symptoms, self-efficacy, pain cata-
strophism and negative coping in patients with severe knee
osteoarthritis.>® In this aspect, directly addressing the psy-
chological variables could help to improve physical activ-
ity levels and clinical outcomes and prevention of
kinesiophobia as well. Cognitive behavioural therapy can
also be helpful to help patients decrease catastrophizing
behaviours. Monticone et al. reported that multidisciplinary
intervention after TKA could consistently improve kinesio-
phobia in patients and outcomes, as well.® Since early
detection of kinesiophobia is an important predictor of
improved clinical outcome after TKA operations, Sullivan
et al. defined several tests for the detection of kinesiopho-
bia.*® Similar to the literature, we performed 2-MWT,

TUGT and ROM measurements in order to evaluate the
functional outcomes.**

We investigated the effects of consciousness during sur-
gery in which patients are able to perceive sounds, vibra-
tions, applied forces and the interpretations of the surgical
team on the kinesiophobia development and the early clin-
ical outcomes. The principal finding of this study was that
the anaesthetic methods used in surgery directly affect the
early TSK scores and functional outcomes in TKA patients.
Patients in group 1 who received deep sedative anaesthesia
had a focused intent to move and heal without any fear,
while patients in group 2 had hesitations to move due to
their sense of fear and anxiety in the early PO period.
Moreover, PO TSK scores of the patients in group 2 were
found to be statistically significantly increased, as provided
in detail in Table 3 (p = 0.003).

The major limitation of our study was the lack of data
revealing the long-term outcomes of the patients following
TKA. Thus, further studies with larger scales and long-term
outcome assessments should be performed to clarify the
course of kinesiophobia development in orthopaedic
surgeries.

Conclusion

To conclude, anaesthesia methods performed during TKA
operations are important factors interfering with the PO
kinesiophobia, which may play a pivotal role affecting the
early mobility, functional outcomes and recovery of
patients.
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