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ABSTRACT
Objective: The aim of this study was to investigate the relationship between kinesiophobia and functional performance with the ability 
to forgetthe artificial joint in patients with total hip arthroplasty (THA).
Methods: Fifty-seven volunteer patients aged between 40-65 years who have undergone THA surgery in the last 1-3 years were 
included in this study. The Forgotten Joint Score (FJS-12) for evaluating the ability to forgetting the artificial joint, the 6-Minute Walk 
Test for determining the functional performance, and the Tampa Scale for Kinesiophobia (TSK) for evaluating kinesiophobia were 
used.
Results: There was a moderate correlation between the FJS-12 and TSK (r= – 0.571; p<0.001) scores; and moderate correlation 
between the FJS-12 and the 6-Minute Walk distances (6-MWD) (r= 0.408; p<0.001). The ability to forget the artificial joint in patients 
with THA was found to be related to kinesiophobia and functional performance.
Conclusion: The results of this study demonstrated that the awareness of artificial joint should be taken into consideration when 
performing physiotherapy and rehabilitation practices to decrease kinesiophobia and increase functional performance. Additionally, 
complementary approaches aiming to reduce the awareness of artificial joint should be added to the rehabilitation program of the 
patients with total hip arthroplasty.
Keywords: Arthroplasty, awareness, functional performance, hip.
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Are Kinesiophobia and Functional Performance Related to 
Ability to Forget the Artificial Joint in Patients with Total Hip 
Arthroplasty?

1. INTRODUCTION

Total Hip Arthroplasty (THA) is one of the most commonly 
used procedure in the late treatment of hip osteoarthritis (1). 
Arthroplasty surgery, which aims to reduce pain and improve 
physical function, enables the patient to participate in daily 
living activities and return to an active lifestyle (2, 3). Patients 
undergoing THA surgery complain of pain and loss of motion 
before surgery. Therefore, THA surgery outcome measures 
are more related to decreased pain complaints and increased 
mobility. Although the functional status is good after surgery, 
patients with THA have less participation in daily living 
activities. One of the reasons for this is maybe that the 
patients develop artificial joint awareness and cannot forget 
the new joint (4, 5).

Conventional classification systems that evaluate outcomes 
after TKA often focuses on objective parameters such as 
range of motion and strength, or clinician ratings and degrees 
of pain. However, expectations of patients after TKA may 
different importantly from the expectations of clinicians and 

may not be sufficient to reflect the needs and views of patients 
(6-8). It is thought that the expectations of approximately 
20-30% of patients after joint arthroplasty surgery are not 
fully satisfied expectations (7). Therefore, patient-reported 
outcome measures, including patient-specific or joint-
specific parameters such as pain, the function of daily living 
activities and joint awareness, are increasingly recognized 
as an important part of postoperative outcome assessment 
(6, 9). Patient-reported outcomes (PRO) measures which 
providing a patient-centered view of treatment evaluation 
are a key parameter for evaluating outcomes after THA 
surgery (10-12).

Kinesiophobia is a poor adaptation strategy that causes 
patients to avoid physical activity due to fears related to pain 
(13). It has been reported that the incidence of kinesiophobia 
in orthopedic trauma patients may be as high as 52.8% (14). 
Doury-Panchout et al. (15), in a study investigating the effect 
of kinesiophobia on healing after surgery, was shown that 
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the presence of kinesiophobia in total knee arthroplasty 
(TKA) had a negative effect on healing.

THA surgery is a surgical procedure that usually results in a 
significant decrease in pain and improvements in patients’ 
functional capacity. However, despite the decrease in pain 
on the operated side, it has been reported that in many 
cases, motor skills do not reach normal levels (16-18). The 
ability to walk, which is related to leading an active and 
independent life, is an important component of lower 
extremity function. Evaluation of functional performance 
after THA provides important information about the healing 
process. Some studies have shown that patients feel less pain 
and walk better than preoperative 3 months after THA (19, 
20). However, further studies have shown that the walking 
distance of patients months and years after THA is less than 
that of healthy individuals of the same age, hip flexibility and 
muscle strength are worse than unaffected hips (17, 21).

In the literature, there are studies comparing and evaluating 
the functional capacity of patients before and after THA (22-
24). However, in the literature, there is no study to investigate 
the relationship between kinesiophobia and functional 
performance with the ability to forget the artificial joint in 
patients with THA. It is not known whether the patient’s fear 
of movement and functional performance are relateds to the 
artificial joint awareness. Therefore, the aim of this study was 
to investigate the relationship between kinesiophobia and 
functional performance with the ability to forget the artificial 
joint in patients with THA. The authors hypothesized that the 
ability to forget the artificial joint would be associated with 
kinesiophobia and functional performance in patients with 
THA.

2. METHODS

In this study, 57 patients who had undergone THA surgery 
between the ages of 40-65 yearsat least 1 and at most 3 years 
were included. The study was approved by the Hacettepe 
University Ethics Committee for Non-Interventional Clinical 
Investigations (GO17 / 878-31). Before starting the study, 
volunteered patients were informed verbally about the 
purpose of the study, the duration of the assessment. Patients 
signed an informed consent form that they were willing to 
participate in the study. Patients who have undergone lower 
extremity surgery other than THA, signs of infection and have 
a history of THA revision or dislocation were excluded from 
the study.

2.1. Assessment of the Ability to Forget the Artificial Joint

The FJS-12 was used to evaluate the ability to forget 
artificial joint of patients with THA. The FJS-12 is a scale that 
questions the artificial joint awareness during various daily 
living activities in order to determine the ability of patients 
to forget the artificial hip joint(25). A validated Turkish 
version of the FJS-12 was used in this study (26). A 5-point 
Likert system is used in the scoring (None: 0, Almost none: 
1, Rarely: 2, Sometimes: 3, Always: 4). All answers to the 

questionnaire (0; 1; 2; 3; 4) are summed and divided by the 
number of completed questions. The calculated average 
value is multiplied by 25 so that the total score is in the range 
0-100. The number found is subtracted from 100. High scores 
indicate how much (%) the patient can forget their side of the 
surgery and adapt to their life. In other words, a high score 
indicates a high degree of “forgetting” the artificial joint – i.e. 
a low degree of awareness(26).

2.2. Assessment of Kinesiophobia

The Tampa Scale for Kinesiophobia (TSK) was used to 
evaluate the presence of kinesiophobia . The TSK is a 17-
item scale developed to measure kinesiophobia / re-injury. 
The kinesiophobia of the patients included in this study was 
measured with the Turkish TSK (27). The scale uses a 4-point 
Likert rating (Strongly disagree: 1, Disagree: 2, Agree: 3, 
Completely agree: 4). A total score is calculated by reversing 
questions 4, 8, 12 and 16. Patients have a total score of from 
17 to 68. The high score of the person on the scale shows 
that kinesiophobia is also high (28).

2.3. Assessment of Functional Performance

In order to determine the functional performance of the 
patients, 6-MWD was performed. This test which is one of 
the tests used to evaluate functional performance in patients 
with THA is a simple, sensitive and valid method used in the 
clinic (29). The distance to walk according to age, sex, height 
and body weight is calculated (30). For each patient, the 
distance walking is calculated in meters and as a percentage 
of the theoretical distance. Patients were asked to walk 
on a flat surface for 6 minutes. During the test, standard 
expressions were used to the patients during their gait. 
For each patient, the distance walking was calculated and 
recorded in “meters” and as a percentage of the theoretical 
distance (expected walking distance) (Figure 1).

Figure 1. Six minute walking distance
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2.4. Statistical Analysis

The data obtained were evaluated with SPSS 23.0 software 
program (IBM SPSS Statistics version 23.0, IBM Corp. Armonk, 
New York, ABD). The normal distribution of the variables was 
determined by visual (histogram and probability graphs) and 
analytical methods (Kolmogorov-Smirnov / Shapiro-Wilk 
tests). Descriptive analyzes mean and standard deviation for 
numerical variables; frequency tables for ordinal variables (n) 
and proportions (%) are shown.
Mann-Whitney U test was used to determine whether FJS, 
TSK scores, and 6MWD values differ by gender. Kruskal 
Wallis analysis was used to compare the  joint awareness, 
kinesiophobia, and functional performance according to the 
preoperative diagnosis. In addition, Spearman Correlation 
Analysis was used for the variables that do not show normal 
distribution to the determine relationship between the 
ability to forget the artificial joint, kinesiophobia, functional 
performance.

3. RESULTS

A total of 57 patients (12 males; 45 females) were evaluated 
in this study. Demographic characteristics of patients such 
as educational status, preoperative diagnosis, job and mean 
BMI values are summarized in Table 1.

Table 1. Sociodemographic characteristics of the patients.
Mean (SD, Minimum-Maximum)

Gender, n (%)
Female
Male

45 (78.9 %)
12 (21.1 %)

Age 55.39 (7.8, 40-65)
Height (cm) 163.19 (9.5, 145-182)
Weight (kg) 75.63 (14.3, 50-120)
Body mass index (kg/m2) 28.25 (4.6, 20.3-44.19)
Duration after surgery (months) 24.78 (4.6, 12-36)
Diagnosis, n (%)
Primary osteoarthritis
Avascular necrosis
Developmental dysplasia of the hip
Fracture of femur

30 (52.6 %)
12 (21.1 %)
11 (19.3 %)

4 (7 %)

Education status n (%)
Primary school
Middle school
High school
Bachelor

28 (49.1 %)
5 (8.8 %)

11 (19.3 %)
13 (22.8 %)

Occupational status n (%)
Housewife
Working
Retired

24 (42.1%)
17 (29.8 %)

16 (28.1%)

Patient reported outcomes
Forgetten Joint Score-12
Tampa Scale Kinesiophobia

31.25* (35.45†, 0-100)
46.0* (10†, 27-64)

SD: Standard Deviation, THA: Total Hip Arthroplasty, *: Median, †: 
Interquartile Range (IQR)

The minimum, maximum, median and Interquartile range 
(IQR) values of the FJS-12, TSK scores are shown in Table 1.

No statistically significant difference was observed in the 
distribution of the FJS-12, TSK scores, and 6-MWD of the 
patients according to gender (respectively p=0.638, p=0.462, 
p=0.610).

The comparison of joint awareness, kinesiophobia, and 
functional performance results according to the preoperative 
diagnosis is summarized in Table 2. Kruskal Wallis analysis 
showed that the results were similar according to the 
preoperative diagnosis.

Table 2. Comparison of FJS, TSK, and 6-MWD according to 
preoperative diagnosis

Preoperative diagnosis n χ² p

FJS-12

Primary osteoarthritis 30

2.04 0.563
Avascular necrosis 11
Developmental dysplasia of the hip 4
Fracture of femur 12

TSK

Primary osteoarthritis 30

0.13 0.988
Avascular necrosis 11
Developmental dysplasia of the hip 4
Fracture of femur 12

6-MWD

Primary osteoarthritis 30

3.99 0.262
Avascular necrosis 11
Developmental dysplasia of the hip 4
Fracture of femur 12

FJS-12: Forgotten Joint Score, TSK: Tampa Scale for Kinesiophobia, 6-MWD: 
6-Minute Walk Distance, χ²: Chi-Square,

The mean and minimum-maximum values of 6-MWD, which 
are theoretically calculated for patients (expected walking 
distance) and are walking distance during the test, are shown 
in Table 3. All of the patients included in the study were able 
to walk less than the expected walking distance. In addition, it 
was found that 68.08% of the theoretical distance calculated 
in 6-MWD was able to walk.

Table 3. Walking distance and expected distance in 6-MWD.
n=57 Walking Distance (m) Expected Distance (m)

6-MWD

Mean (SD) Minimum-
Maximum Mean (SD) Minimum-

Maximum
357.49±55 231-483 529.48±61 370.32-745.20

6-MWD: 6-Minute Walk Distance, 6-MWT: 6 Minute Walking Test, SD: 
Standard Deviation

The Spearman correlation analysis showed that there was a 
moderate negative correlation between the FJS-12 and TSK 
(r= – 0.571; p<0.001); and moderate correlation between the 
FJS-12 and 6-MWD (r= 0.408; p<0.001) (Table 4).

Table 4. Correlation analysis between FJS-12, TSK and 6-MWD
n=57 r p

FJS-12
TSK -0.571 <0.001

6-MWD 0.408 <0.001

r: Spearman Correlation Coefficient, FJS-12: Forgotten Joint Score, TSK: 
Tampa Scale for Kinesiophobia, 6-MWD: 6-Minute Walk Distance
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4. DISCUSSION

This study is an important study in terms of investigating the 
relationship between the ability to forget the artificial joint 
and kinesophobia and functional performance in patients 
with THA. The main results of this study showed that the 
ability to forget the artificial joint in patients with THA is 
correlated with kinesiophobia and functional performance. 
The second important result of this study is that kinesiophobia 
is still high in patients even in the postoperative second year 
after surgery, functional performance is not at the expected 
level, and the ability to forget the artificial joint, ie adaptation 
to ADL, is insufficient.

Patient-reported outcome measures (PRO) are a key 
parameter to evaluate outcomes after THA surgery (12). 
The FJS-12 is a patient-reported outcome scale developed to 
evaluate joint awareness in the hip and knee joints during 
various activities in daily life that gives information about 
how much patients can forget their artificial joints and adapt 
to daily life (4). Unlike other outcome measures reported 
by the patient, which measures parameters such as pain, 
stiffness, difficulties in daily living activities, the FJS-12 
emphasizes “awareness’’. In this study, the FJS-12 scale was 
used to evaluate the ability to forget the artificial joint.

Hamilton et al. (4) were reported the FJS-12 scores as 56.8 
and 62.1 points 6 and 12 months after THA surgery. In another 
study, Thienpont et al. (31) stated that the FJS-12 score was 
70 points for patients with THA in the 12th postoperative 
month of 75 patients (mean age 67) whom they evaluated 
before and after THA and TKA surgery. Similarly, Matsumoto 
et al. (32) were stated the FJS-12 scores as 61.1 in healthy 
individuals, 55.2 in OA patients and 45.8 in patients with THA 
in the first year after surgery.

The mean FJS-12 scores in this study was 36.58. Unlike the 
studies in the literature (4, 31, 32), the FJS-12 scores of the 
patients in the current study were low. In other words, low 
degree of forgetting their artificial joint was found in our 
patients after average 24 months following THA surgery. 
These results showed that our patients had still difficulty 
in adapting their new artificial joints during daily life. 
One possible explanation of this low score migth be high 
kinesiophobia. In addition, during the assessment patients 
verbally stated that they experienced fear of falling and 
this fear brought the prosthesis into their minds during 
their daily life activities. Therefore one of the reasons for 
high FJS-12 scores may be fear of falling in patients. Fear of 
dislocation may also be the reason to focus their attention 
on their artificial prosthesis during daily living activities. 
Another reason of high FJS-12 scores might be the lower rate 
of returning to work after surgery. Since the majority of the 
patients in the current study were housewives (42.1%) or 
retired (28.1%). Therefore, the limited daily living activities 
and low educational status (80% under bachelor degree) 
might canalize their attention on their artificial prostheses.

Kinesiophobia is described as the irrational and debilitating 
fear of physical movement and activity resulting from a sense 

of fragility caused by painful injury or re-injury (33). In the 
literature, studies evaluating the kinesiophobia of patients 
after THA surgery are limited. Sengül et al. (34), in their study 
that evaluated the fear of pain-related movement in patients 
with 58 patients who underwent prosthesis surgery (at least 
2 years after surgery) for hip fracture or OA, found that the 
scores of the TSK were higher in both groups and that there 
was a high-strength relationship between the TSK and the 
Harris Hip Score.

In the postoperative period, kinesiophobia develops and 
patients are reluctant to move. As a result of their studies, 
it has been shown that even if they have high physical 
activity levels, the fear of moving in the postoperative period 
continues. As a matter of fact, according to one of the results 
of the current study, there was a statistically significant 
correlation between the FJS-12 and TSK scores of patients 
after THA surgery (at average 24 months). The fact that 
patients have been aware of the presence of artificial joints 
even long after their surgery showed that they had still high 
kinesiophobia.

Padovan et al (35) examined the effects of a new holistic 
approach on pain, fear of motion and quality of life in patients 
who underwent total hip arthroplasty, have evaluated the 
kinesiophobia with the Tampa Scale for Kinesiophobia and 
have found the experimental group’s baseline TSK score as 
30.6 and the control group as 36.53. Temporiti et al (36) 
examined the gait analysis after bilateral and unilateral total 
hip arthroplasty, and found that the TSK score of patients 
with unilateral arthroplasty was 36.4, and that of patients 
with bilateral arthroplasty was 34.1. In contrast to this study, 
the TSK scores of the patients with TKA in our study were 
higher. This indicates that the kinesiophobia is still higher 
in our sample. The high kinesophobia scores may be due 
to the high artificial joint awareness. Correlation between 
artificial joint awareness and kinesiophobia scores supports 
this situation. In addition, the fear of dislocation may have 
contributed to the high rate of kinesophobia.

One of the outcome measures of THA surgery is the 
improvement of function. Additionally, one of the goals after 
THA surgery is to provide normal speed and adequate gait 
since gait is an important function of the lower extremity. 
Improvement of the physical function is evaluated by 
objective performance tests such as 6-MWD (37, 38). 
Evaluation of gait after THA surgery indicates functional 
performance in THA patients.

De Groot et al. (22) evaluated the walking capacities of 
patients by using 6-MWD at different periods after TKA and 
THA surgery, and found that the walking distance of the 
patients was 370 m at 3rd months, and 399 m at 6th months 
after surgery. Similarly, Heiberg et al. (39), the physical 
function by using 6MWD during the first year after THA 
surgery, and found that the walking distance of the patients 
was 401 m before surgery, 437 m at the 3rd month and 512 
m at the 12th postoperative month.



289Clin Exp Health Sci 2021; 11: 285-290 DOI: 10.33808/clinexphealthsci.709392

Long term outcomes after total hip arthroplasty Original Article

Laupacis et al. (24), in their studies examining health-related 
quality of life after THA surgery, evaluated patients before 
and after surgery and stated that there was a considerable 
recovery in all health-related quality of life measurements 
and 6-MWDafter surgery. In two years, the average 6-MWD 
increased from 247 m to 408 m. In the present study, the 
average 6-MWD of the patients was 357.49 meters. All the 
patients whose walking distance were calculated according 
to variables such as age, height and weight remained below 
the expected walking distance. The patients with THA 
walked only 68.08% of the calculated expected walking 
distance, theoretically. This study examined the long-term 
results of THA surgery and showed that patients’ functional 
performance was still low. Parameters such as kinesiophobia, 
avoidance movement to protect prosthesis and high artificial 
joint awareness might have contributed to low functional 
performance results in 6-MWD.In addition, there was a 
moderate relationship between the ability to forget the 
artificial joint and functional performance in patients with 
THA. These results showed that the patients’ functional 
performance would be higher as they could forget their 
artificial joints to adapt to daily life.

In this study, preoperative diagnosis status did not affect 
the results. The joint awareness and kinesiophobia level 
and functional performance of the patients with THA were 
similar between preoperative diagnosis. Not showing a 
homogeneous distribution of preoperative diagnosis may 
have caused these results.

The current study has some limitations. The most important 
limitation of our study is the absence of preoperative 6-MWD 
data of individuals with THA. Additionally, small sample size 
and cross-sectional design of the present study might be 
insufficient to generalize the results. Thus, pre-post follow-up 
studies involving larger sample sizes are needed. Future 
studies should also focus on parameters such as balance, fear 
of falling, quality of life, anxiety, and depression that might 
be associated with artificial joint awareness.

5. CONCLUSION

The ability to forget the artificial joint is associated with 
kinesiophobia and functional performance in patients with 
THA. This study shows that artificial joint awareness and high 
kinesiophobia develops in patients with THA and patients have 
a tendency to protect their artificial joints in long-term after 
surgery. Kinesiophobia and low adapting to artificial joint may 
cause impairment in functional performance accompanying 
with the limiting participation in daily living activities in the 
long term. Therefore, the artificial joint awareness should 
be taken into consideration while performing physiotherapy 
and rehabilitation to increase functional performance and to 
reduce kinesiophobia. We suggest a holistic approach aims 
to reduce the awareness of artificial joint should be added 
to the rehabilitation program of the patients with total hip 
arthroplasty.
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