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Abstract  

Objective: Total hip arthroplasty (THA) is a common procedure nowadays, with hospitals easily 

reaching hundreds of surgeries a year and considering the cross-sectional nature. Joint awareness (JA) 

is indicative of the patient's adaptation and satisfaction after THA. The current study investigated the 

relationship between joint awareness, joint position sense (JPS), mobility level, activities of daily living, 

and hip pain level in patients with THA. 

Methods: This is a cross-sectional study involving 50 individuals with THA (31.48±55.14 weeks post-

surgery; mean age was 54.32±18.28 years). Factors related to joint awareness were examined with linear 

regression analysis. Hip Joint position sense (JPS) was measured with a digital inclinometer, pain level 

was measured with a Visual Analog Scale (VAS), joint awareness was assessed with the Forgotten Joint 

Score-12, and mobility level was assessed with the Parker Mobility Index. 

Results: The factors that have a statistically significant effect on the joint awareness are age, pain, 

mobility, and BMI (p = 0.002, p = 0.040, p<0.001, p = 0.010, and p = 0.010, respectively). According 

to the Beta coefficients, it is seen that the independent variables with the highest effect in absolute terms 

are mobility (Beta = 0.599) and age (Beta = 0.448). 

Conclusion: According to our results, younger patients were less adaptive to the artificial joint following 

THA. The mobility level was also a strong predictive factor in joint awareness. Physiotherapy and 

rehabilitation programs should focus on joint awareness in terms of age and mobility level in patients 

with THA. 
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INTRODUCTION  

Developing surgical techniques, patient 

satisfaction becoming a factor affecting the 

success of surgery, and the increase in the 

conscious patient population have increased 

interest in patient-based scales. ‘Artificial joint 

forgetting’ is a recently coined term that refers 

to the ability to forget about an artificial joint 

after joint arthroplasty surgery (1). This ability 

has been identified as a significant factor in 

joint arthroplasty surgery success and overall 

patient satisfaction (2-4). Current studies report 

that the primary goal of patients after total hip 

arthroplasty (THA) is to adapt to prostheses all 

over the world (5). The goal of THA is to have 

the patient perceive the artificial joint as a 

normal body limb and achieve the highest 

possible satisfaction. Post-surgical outcome 

assessments increasingly involve joint-specific 

parameters, such as patient satisfaction, joint 

awareness, pain, level of mobility, or joint 

position sense (JPS) (6). Adaptation to the 

artificial joint after THA is only possible with 

the improvement of hip perception and 

function. In the hip joint, structures such as joint 

capsule, chondral surface and labarum 

associated with JPS are removed during 

arthroplasty surgery (7). Following THA, joint 

position sense is provided by stimuli from 

receptors on the muscles and skin, the sense of 

sight, and the balance centre in the inner ear (8). 

Studies predict that hip joint awareness 

improves linearly over time after THA, like 

muscle strength and patient symptoms (2). 

Investigating the factors related to joint 

awareness will provide ideas for creating new 

strategies for prosthesis adaptation.  

This study’s main aim is to examine the factors 

associated with the joint awareness following 

THA. The hypothesis of the study was that joint 

position sense, pain, mobility level, body mass 

index, postoperative day and age would be a 

predictive role in joint awareness in patients 

undergoing THA. 

METHODS 

Study design  

The present study is a prospective cross-

sectional design was employed. 

Study place and period 

This study included individuals who received 

THA in the Private Acıbadem Orthopedia 

Hospital from May 2022 to July 2023. 

Study population 

Patients who could not understand the 

measurement method, could not complete the 

measurement, or had dementia were excluded. 

Patients who completed the sixth week after 

THA surgery, which was performed through 

the posterior approach, were included. The 

study was approved by the non-interventional 

clinical research ethics committee of Tarsus 

University (Decision number: 2022/07, Date: 

10.05.2022). This cross-sectional study was 

conducted between 11 May 2022 and 1 July 

2023. Power analysis was performed for 
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multiple linear regression analysis with the 

expectation of a correlation of at least 0.5-0.60 

between the independent variables and the 

artificial joint score. When the R-square 

statistic was taken as 0.30, the calculated effect 

size was calculated as f-square = 0.429, and the 

sample size calculated for 5% Type I error, 80% 

power, and 9 independent variables was 

calculated as 46 people. Approximately fifty-

one people were planned to be included in the 

study, with a loss rate of approximately 10% 

predicted. Power analysis was performed with 

G Power (version 3.1.9.6).  

Data on physical properties 

Age height weight gender recorded. The body 

mass index was obtained by dividing the weight 

by the square of the height. 

Evaluation of pain 

The intensity of pain was evaluated with a 

visual analog scale. The patient was asked to 

give a value between zero to ten for the pain he 

felt during the activity. This method is reliable 

and valid (9). 

Evaluation of joint awareness 

The FJS-12 (Forgotten Joint Scale) is a 12-item 

questionnaire that assesses joint awareness, 

including questions about the hip joint during 

daily activities (10, 11). Scores on the scale 

range from 0 to 100, with higher scores 

indicating better joint awareness. A high value 

reflects the ability of the patient to forget about 

the affected/ replaced joint. It is valid and 

reliable for hip arthroplasty (Cronbach’s alpha 

ranging from 0.70 to 0.95 was adequate) (11). 

Evaluation of hip joint position sense (hip 

proprioception) 

A digital inclinometer (Baseline ® Digital 

Inclinometer, Jtech Medical Industries, Inc., 

Salt Lake City, Utah) was used to evaluate joint 

position sense. It is a valid and reliable tool for 

hip joint (ICC value is 0.92-0.97) (12). 

Measurements were taken while the 

participants were in the supine position and in a 

calm and quiet environment. Only the affected 

sides of participants who had undergone 

surgery were evaluated (13). Individuals were 

instructed to move their hip to 50% of their 

current range (target position) and hold for five 

seconds. Then they actively moved their hip to 

the target position and performed flexion and 

abduction movements. The amount of deviation 

from the target angle was recorded. This 

measurement was made for both hip flexion and 

abduction. 

Evaluation of mobility level 

The patient’s mobility level was used to 

evaluate the Parker Mobility Index. It is valid 

and reliable tool for hip joint (95% confidence 

interval: 0.696–0.773) (14). The Parker 

Mobility Index is a 3-point scale that is often 

preferred by orthopaedic surgeons as it is 

convenient in assessing patient function. 

Statistical Analysis 

According to the referenced article (literature 

review), correlation statistics of 0.60 between 
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artificial joint score and mobility and 0.70 with 

VAS were reported (15). In this context, power 

analysis was performed for multiple linear 

regression analysis with the expectation of a 

correlation of at least 0.5-0.60 between the 

independent variables and the artificial joint 

score. When the R-square statistic was taken as 

0.30, the calculated effect size was calculated 

as f-square = 0.429, and the sample size 

calculated for 5% Type I error, 80% power, and 

9 independent variables was calculated as 46 

people. Approximately fifty-one people were 

planned to be included in the study, with a loss 

rate of approximately 10% predicted. Power 

analysis was performed with G Power (version 

3.1.9.6). Multiple linear regression analyses 

were performed to analyse the relationship 

between the artificial joint score and 

independent variables such as BMI, hip 

proprioception, mobility level, gender, age, 

postoperative, pain. Descriptive data was given 

as mean standard deviation. The backward 

elimination approach was preferred as the 

variable selection method. According to this 

approach, after the model is established with all 

independent variables, the one that contributes 

the least to the model (that is, the independent 

variable with the largest p) is removed from the 

model, and the model is rebuilt. This process is 

repeated until the p value for the independent 

variables is less than 0.10 and the final model is 

reached. Among these variables, the 

standardized regression coefficient (Beta) was 

examined to determine the variable that had the 

highest effect on the artificial joint score. The 

data were analyzed with the SPSS 22 package 

program. Demographic data are expressed as 

percentages and numbers. Tests were 

performed in accordance with normal 

distribution. 

RESULTS 

Fifty patients with THA (thirty-four females, 

sixteen males) were included in the study 

(Table 1). The mean age of THA patients was 

54.32±18.28 years. The mean body mass index 

(BMI) of THA patients was 27.27±3.6 kg/m2. 

All physical properties of the participants are 

presented in detail in Table 1.  

Independent variables in first step: BMI, hip 

position sense, parker mobility index, sex, age, 

postop, pain, hip abduction position sense. 

(R=0.838 R-sqr=0.702, Adj-Rsqr=0.661, 

F(df1=6, df2=43)=16.915, p<0.001. The 

regression model obtained for the artificial joint 

score-dependent variable is presented below, 

(Table 2). The resulting model was found to be 

statistically significant (F(df1=4, 

df2=45)=21.063, p<0.001), and approximately 

60–65% of the variability in the dependent 

variable of the artificial joint score was 

explained by the model (R-sqr=0.652, Adj-

Rsqr=0.621). According to the obtained model, 

the independent variables that have a 

statistically significant effect on the artificial 

joint score are age, pain, mobility, and BMI (p 

= <0.001, p = 0.038, p = 0.001, and p = 0.030, 
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respectively). If the obtained unstandardized 

coefficients are to be interpreted, A one unit 

increase in the age variable results in a 0.919 

unit increase in the artificial joint score. A one-

unit increase in the VAS pain variable resulted 

in a 4.767-unit decrease in the artificial joint 

score. A one-unit increase in the parquet 

mobility variable results in a 14,796-unit 

increase in the artificial joint score. A one-unit 

increase in the BMI variable results in a 2,485-

unit increase in the artificial joint score. If it is 

desired to determine the variable that has the 

highest effect on the artificial joint score among 

these variables, the standardized regression 

coefficient (Beta) should be examined. 

According to the beta coefficients, it is seen that 

the independent variables with the highest 

effect in absolute terms are mobility (Beta = 

0.599), age (Beta = 0.448), pain (Beta = -

0.252), and BMI (Beta = -0.252), (Table 2). 

Table 1. Demographic and clinical characteristics of the participants (n=50). 

 THA (n=50) 

Age, years (Mean±SD) 54.32±18.28 

Sex, n (%) 
Female 34 (68) 

Male 16 (32) 

Prosthesis indication (%) 

Osteoarthritis %40 

avascular necrosis %26 

femoral head and neck 

fracture 
%18 

Hip dysplasia %12 

Missing value %4 

BMI, kg/m2(Mean±SD) 26.56±4.15 

Post op. Time (week) 31.48±55.14 

n: Number, SD: Standard Deviation, THA: Total hip arthroplasty, BMI: Body mass index, op: operation 

 

Table 2. Findings from multiple linear regression analysis for artificial joint score. 

  
Unstandardized 

Coefficients 

Standardized 

Coefficients 
    95.0% Confidence Interval for B 

  B 
Std. 

Error 
Beta t p Lower Bound Upper Bound 

(Constant) -104.431 44.214   -2.362 0.023 -193.597 -15.264 

Sex -16.448 9.079 -0.206 -1.812 0.077 -34.757 1.861 

Age 0.685 0.209 0.333 3.284 0.002 0.264 1.105 

Pain -4.486 2.113 -0.237 -2.123 0.040 -8.748 -0.224 

Mobility 18.223 2.942 0.738 6.194 <0.001 12.290 24.157 

BMI 2.914 1.079 0.238 2.701 0.010 0.739 5.090 

Dependent variable: Joint Awareness, Independent variables in first step: BMI, hip position sense, parker mobility index, sex, age, 

postop, pain, hip abduction position sense. R=0.838 R-sqr=0.702, Adj-Rsqr=0.661, F(df1=6, df2=43)=16.915, p<0.001 

DISCUSSION 

The present study found that the patient's 

younger age and low mobility level were the 

most important and negative factors affecting 

joint adaptation after hip replacement. Also, 

high pain levels and a high BMI affect patients’ 

joint adaptation negatively. The low prosthetic 

adaptation of young patients suggests that 

arthroplasty should be considered as the last 

option in treatment for these patients. 

Adaptation to the prosthesis brings happiness 

and success in treatment. According to the 

literature, orthopaedists prefer to perform hip 

replacement surgery on THA (16). Another 

important result of this study is that the mobility 

level is related to joint awareness. From a 

clinical perspective, any application that will 
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increase the patient's mobility level after 

arthroplasty facilitates the adaptation process to 

the prosthesis. It increases the patient's 

adaptation and, therefore, satisfaction. It is 

extremely important to motivate the patient to 

be physically active and rehabilitate after 

arthroplasty. Joint position sense was not found 

to be a factor affecting joint awareness. The 

reason of this fact that, the patients included in 

the study were in the chronic phase. A rapid 

recovery is achieved in patients who complete 

the sixth week after surgery. Re-establishment 

of intra-articular negative pressure and the 

recovery of the muscles provides joint 

stabilization. It has been proven in the literature 

that patients in the chronic period have more 

advantages than individuals with osteoarthritis 

or those with arthroplasty in the acute phase in 

mobility, function, pain, and other areas. Joint 

position sense and joint awareness are not 

related is evidence of recovery for patients in 

the chronic phase. The fact that age is one of the 

most crucial factors affecting joint awareness is 

a very striking issue and needs to be 

investigated. This result shows that it is more 

difficult for young individuals to adapt to the 

arthroplasty than older individuals. The reasons 

for this may be higher expectations, physical 

fitness level, and prosthesis-related depression 

in young individuals, but more research with 

wider age ranges is needed on these topics. Hip 

replacement surgeries are mostly performed on 

young individuals, which has limited the 

studies in this field. In fact, a very wide age 

range was not studied in our study (17). 

THA involves the sacrifice of the joint capsule 

and its mechanoreceptors. However, studies 

have also shown that the sensory and 

proprioceptive role of the joint capsule is 

compensated by the activity of muscle 

mechanoreceptors. After undergoing THA, 

patients who forget about their artificial joint 

during everyday life tend to report higher 

satisfaction and functional participation. 

Therefore, mobility and joint awareness are in 

a mutual relationship in hip arthroplasty 

patients. An individual adapted to his artificial 

joint may be more mobile. Another thought is 

that the physical fitness level of the patient with 

high mobility will be better, thus joint 

awareness will also be positively affected. 

Studies in the literature have found a 

relationship between functional scales and joint 

awareness. Since functional outcome scales are 

commonly used after hip arthroplasty surgery, 

there are fewer publications on mobility in the 

literature. Although functional results and 

mobility level seem to be similar, mobility is a 

more comprehensive concept.  

Pain was found to be a major factor influencing 

joint awareness, as patients with higher levels 

of pain tended to have a lower sense of joint 

awareness. Studies in the literature support 

these results (1, 15, 18). Previous studies have 

reported that pain sensation is associated with 

proprioception and that it reduces receptor 
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sensitivity and impairs efferent sensory input 

(19).  

When the studies on mobility are examined, 

there are studies reporting that the ability to 

forget the artificial joint and mobility develop 

according to osteoarthritis after both knee and 

THA surgery (20, 21). The time passed over 

arthroplasty is directly proportional to the 

improvement in the perception of artificial 

joints. In the literature, randomized controlled 

research was shown that no difference in joint 

awareness after total knee arthroplasty which 

have different types of fixations (22). In 

patients with advanced osteoarthritis, the 

attachment surface is impaired and there is no 

accurate sensory input. It has been reported that 

in advanced osteoarthritis, intra-articular 

oedema, pain, cartilage erosion, ligament 

damage, immobility and many other factors 

impair movement perception in patients with 

osteoarthritis. The artificial joint not only offers 

a solution to the impaired function, but also 

corrects motion perception and sensory input.  

Studies in the literature show that; The patient's 

happiness and success in activities of daily 

living are related to the ability to forget the 

artificial joint (23). It is not a generalizable 

result that patients with a higher body mass 

index have better adaptation to the artificial 

joint. First, the patient's daily living activities 

may be limited or may cause severe pain before 

arthroplasty. It has been proven in the literature 

that a high body mass index is a condition that 

worsens the prognosis of osteoarthritis. 

Patients who completed the acute period (6 

weeks post-op) were included in the study. The 

wide interval between the post-operative period 

has created an advantage in terms of evaluating 

whether the post-operative period influences 

adaptation to the joint (joint awareness). In fact, 

it was observed that the post-operative period 

was not related to the ability to adapt to the 

joint. We can say that the patient has adapted to 

a joint that has gone through the acute phase, 

has created intra-articular negative pressure, 

and has overcome the inflammatory processes 

such as pain and oedema. Different results may 

occur in the acute phase or in more problematic 

surgeries, such as revision surgery. However, if 

we talk about the chronic period, we can say 

that the physiological improvement in the joint 

facilitates adaptation. 

Limitations and strengths 

 The study would have been much more 

valuable if the preoperative and acute period 

evaluation results of the patients included in the 

study could have been followed. However, the 

subject of the study is current, and the results 

are thought to be interesting. Many surgical 

techniques can be used in hip surgery 

(anterior/anterolateral approach). Since the 

muscle group incised in the posterior surgical 

intervention used in the study was different 

from the muscle groups incised in other 

interventions, the results of the study can only 
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be stated for patients who underwent the 

posterior approach. This is a limitation. Joint 

awareness is a topic that has been talked about 

for the last 10 years and whose importance is 

increasing day by day. This study is original in 

terms of the idea it examines. In future studies, 

a comparative examination of the joint 

awareness of hip prosthesis patients in the 

acute-subacute and chronic periods will 

contribute to science. 

CONCLUSION 

After THA, age, mobility, pain and BMI are 

factors that interact with joint awareness. It is 

easier for older patients to adapt to arthroplasty. 

Considering the healing process that occurs in 

the joint, joint position sense is no longer a 

factor affecting joint awareness for a patient in 

the chronic period. 

 

Ethics Committee Approval: Ethic Approval: 

Ethics committee approval was received for 

this study from Tarsus University Non-Invasive 

Clinical Research Ethics Committee. (Decision 

number: 2022/07, Date: 10.05.2022). 

Peer-review: Externally peer-reviewed 

Author Contributions: Concept: AG, RÇ, 

FKÇ, GİK, Design: AG, RÇ, FKÇ, GİK, Data 

Collection and Processing: AG, RÇ, FKÇ, GİK, 

Analysis and Interpretation: AG, RÇ, FKÇ, 

GİK, Writing: AG, RÇ, FKÇ, GİK 

Conflict of Interest: The authors declared no 

conflict of interest.  

Financial Disclosure: Tarsus University 

Scientific Research Projects Coordination Unit 

supported this work. The project number is 

SBF.22.002. Funding budget was used for 

equipment support. 

Acknowledgements: The authors would like to 

thank all the people who accepted to participate 

in this study. 

 

REFERENCES 

1. Singh V, Bieganowski T, Huang S, Karia R, 

Davidovitch RI, Schwarzkopf R. The 

Forgotten Joint Score patient-acceptable 

symptom state following primary total hip 

arthroplasty. Bone Jt Open. 2022;3(4):307-

313. 

2. Kawakami T, Imagama T, Matsuki Y, 

Okazaki T, Kaneoka T, Sakai T. Forgotten 

joint score is worse when the affected leg 

perceived longer than shorter after total hip 

arthroplasty. BMC Musculoskelet Disord. 

2023;24(1):440. 

3. Shinonaga A, Matsumoto H, Uekawa M, 

Kuramoto A, Mitani S, Hagino H. 

Relationship Between Preoperative Psoas 

Major Muscle Quality and Forgotten Joint 

Score-12 in Patients After Total Hip 

Arthroplasty. Arthroplast Today. 

2023;20:101118. 



 Mid Blac Sea J Health Sci 2024;10(1):97-106 

 

105 
 

4. Tripathy SK, Varghese P, Khan S, Neradi D, 

Jain M, Sen RK. Joint awareness among 

total hip arthroplasty patients operated 

through anterior approach versus posterior 

approach: a systematic review and meta-

analysis. Eur J Orthop Surg Traumatol. 

2023;34(1):39-46. 

5. Zhang F, Zhang Z, Fan H, Cheng Q, Guo H. 

Systematic evaluation of the degree of joint 

amnesia in patients after total hip 

arthroplasty with direct anterior approach 

(DAA) compared with posterior approach 

(PA). J Orthop Surg Res. 2024;19(1):1-9. 

6. Özçadırcı A, Öztürk F, Çağlar Ö, Coşkun G. 

Are kinesiophobia and functional 

performance related to ability to forget the 

artificial joint in patients with total hip 

arthroplasty? Clin Exp Health Sci. 

2021;11(2):285-290. 

7. Colibazzi V, Coladonato A, Zanazzo M, 

Romanini E. Evidence based rehabilitation 

after hip arthroplasty. Hip Int. 

2020;30(2_suppl):20-29. 

8. Ma X, Lu L, Zhou Z, Sun W, Chen Y, Dai G, 

et al. Correlations of strength, 

proprioception, and tactile sensation to 

return-to-sports readiness among patients 

with anterior cruciate ligament 

reconstruction. Front Physiol. 2022;13. 

9. Fähndrich E, Linden M. Reliability and 

validity of the Visual Analogue Scale 

(VAS). Pharmacopsychiatria. 

1982;15(3):90-94. 

10. Behrend H, Giesinger K, Giesinger JM, 

Kuster MS. The “Forgotten Joint” as the 

ultimate goal in joint arthroplasty: 

Validation of a new patient-reported 

outcome measure. J Arthroplasty. 

2012;27(3):430-436.e431. 

11. Kınıklı Gİ, Güney Deniz H, Karahan S, 

Yüksel E, Kalkan S, Dönder Kara D, et al. 

Validity and reliability of Turkish version of 

the Forgotten Joint Score-12. J Exerc Ther 

Rehabil. 2017;4(1):18-25. 

12. Stołowski Ł, Niedziela M, Lubiatowski B, 

Lubiatowski P, Piontek T. Validity and 

reliability of inertial measurement units in 

active range of motion assessment in the hip 

joint. Sensors. 2023;23(21):8782. 

13. Reddy RS, Tedla JS, Alshahrani MS, Asiri 

F, Kakaraparthi VN, Samuel PS, et al. 

Reliability of hip joint position sense tests 

using a clinically applicable measurement 

tool in elderly participants with unilateral 

hip osteoarthritis. Sci Rep. 2022;12:376-

384. 

14. Voeten SC, Nijmeijer WS, Vermeer M, 

Schipper IB, Hegeman J, De Klerk G, et al. 

Validation of the Fracture Mobility Score 

against the Parker Mobility Score in hip 

fracture patients. Injury. 2020;51(2):395-

399. 

15. Puliero B, Blakeney WG, Beaulieu Y, 

Vendittoli P-A. Joint perception after total 

hip arthroplasty and the forgotten joint. J 

Arthroplasty. 2019;34(1):65-70. 



 Mid Blac Sea J Health Sci 2024;10(1):97-106 

 

106 
 

16. Shanmugaraj A, Kumar MV, Al Naji O, 

Simunovic N, Philippon MJ, Ayeni OR. Hip 

arthroscopy improves outcomes with 

moderate conversion to total hip arthroplasty 

rates in patients aged 50 years or older: A 

systematic review. Arthroscopy. 

2023;39(6):1539-1551.e1531. 

17. Mew L, Heaslip V, Immins T, Wainwright 

T. What is important to the younger person 

(≤50 years) when having a total hip 

arthroplasty: A systematic literature review. 

Orthop Nurs. 2023;42(4):213-229. 

18. Hiyama Y, Wada O, Nakakita S, Mizuno K. 

Joint awareness after total knee arthroplasty 

is affected by pain and quadriceps strength. 

Orthop Traumatol Surg Res. 

2016;102(4):435-439. 

19. Kerin A, Patwari P, Kuettner K, Cole A, 

Grodzinsky A. Molecular basis of 

osteoarthritis: biomechanical aspects. Cell 

Mol Life Sci. 2002;59:27-35. 

20. Larsson A, Rolfson O, Kärrholm J. 

Evaluation of forgotten joint score in total 

hip arthroplasty with Oxford Hip Score as 

reference standard. Acta Orthop. 

2019;90(3):253-257. 

21. Thienpont E, Vanden Berghe A, Schwab 

PE, Forthomme JP, Cornu O. Joint 

awareness in osteoarthritis of the hip and 

knee evaluated with the ‘Forgotten Joint’ 

Score before and after joint replacement. 

Knee Surg Sports Traumatol Arthrosc. 

2016;24(10):3346-3351. 

22. Schotanus MGM, Pilot P, Vos R, Kort NP. 

No difference in joint awareness after 

mobile- and fixed-bearing total knee 

arthroplasty: 3-year follow-up of a 

randomized controlled trial. Eur J Orthop 

Surg Traumatol. 2017;27(8):1151-1155. 

23. Heath EL, Ackerman IN, Cashman K, 

Lorimer M, Graves SE, Harris IA. Patient-

reported outcomes after hip and knee 

arthroplasty: results from a large national 

registry. Bone Jt Open. 2021;2(6):422-432. 

 


