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Abstract  

Background  

Total knee arthroplasty (TKA) aims to relieve pain and improve physical functioning of the 

knee, however, some patients continue to experience pain and impaired function following 

TKA which cannot be explained by surgical and implant factors. Psychological factors may 

influence the outcomes of TKA. The aim of this prospective study was to examine the 

psychosocial factors that predicted pain, stiffness and physical functioning up to 1 year 

following TKA. 

Methods 

102 patients completed pre-operative and 1-year questionnaires which assessed a wide range 

of psychosocial and sociodemographic factors prior to surgery. The Oxford Knee Score 

(OKS) and the Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) 

Pain, Stiffness and Physical Functioning subscales were used as outcome measures. Pearson 

correlation analysis and multiple linear regression were conducted to examine relationships 

between predictor and outcome variables.  

Results 

Regression analysis showed that regarding variance in WOMAC outcome measures post 

TKA, our model predicted 31% for physical functioning, 25% for pain and 29% for stiffness  



4 
 

at 1 year. Regarding variance in OKS post TKA, the model predicted 36% at 1 year. Greater 

levels of depressive symptoms and neuroticism and worse pre-operative scores significantly 

predicted poorer outcomes. 

Conclusion 

The findings indicate that pre-operative psychosocial factors are important in understanding 

outcomes of TKA. Psychosocial factors could be considered during pre-operative assessment 

and further research conducted on psychological interventions within this population to 

determine whether early and 1-year outcomes can be improved. 

Keywords: Total Knee Arthroplasty; Psychosocial Factors; Outcomes 

 

1. Introduction 

Total knee arthroplasty (TKA) aims to relieve pain and improve physical functioning of the 

knee.1 Whilst most people experience reduced pain and improved functioning, up to 20% 

experience chronic pain, impaired functioning and are dissatisfied following TKA.2 

Moreover, these findings cannot be completely explained by surgical and implant factors.1 A 

number of studies have shown that psychological factors influence outcomes of surgical 

procedures.3 Whilst research on the influence of psychosocial factors on outcomes of TKA is 

growing, research in this area remains at an early stage and it is important to develop a 

greater understanding of the relationship between psychological factors and outcomes 

following TKA. A considerable proportion of studies in this area have used global measures 

of health status, such as the 36-item Short Form Survey (SF-36).4 However, such measures 

lack specificity and provide limited information regarding the type of distress experienced.5 

The use of specific measures has been recommended to identify specific psychosocial factors 

which predict TKA outcomes.6 
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Several systematic reviews have investigated psychosocial factors and outcomes in TKA.4,7-

9,11,13,14,16 Depression,7-10 anxiety,7,8,10 pain catastrophising,4,7,9,11,12 and poorer mental health4,7 

have been found to be associated with worse outcomes following TKA. However, conflicting 

evidence has been found regarding the roles of psychosocial factors such as depression4 and 

anxiety,4,13,14 in TKA outcome, therefore, the role of psychosocial factors in recovery 

following TKA remains unclear.  

There are a limited number of studies examining the role of specific psychological factors, 

such as coping, pain self-efficacy or kinesiophobia, on outcomes following TKA. Greater 

pain catastrophising has been associated with worse pain following TKA.12 Magklara et al. 

(2014) did not find conclusive evidence to determine the influence of self-efficacy on 

functional recovery outcomes after total hip or knee arthroplasty.16 Kinesiophobia, the fear of 

movement and physical activity due to beliefs that movement will cause pain or injury,17 has 

been shown to be an independent risk factor for worse functional outcome after TKA.18,19 

Despite several studies investigating the aforementioned specific psychological factors in 

recovery from TKA, contrasting findings have been reported.  

Furthermore, the contribution of each of the above specific psychological factors on TKA 

outcomes should be examined simultaneously, as this is important to discern the relative 

strength of relationships between predictors and outcomes. Therefore, the primary aim of this 

prospective study was to examine any associations between the Western Ontario and 

McMaster Universities Osteoarthritis Index (WOMAC) physical function subscale and a 

range of psychosocial factors following TKA. The secondary outcomes were WOMAC pain, 

WOMAC stiffness and Oxford Knee Score (OKS). These outcomes were assessed pre-

operatively and at 1 year post TKA.  
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2.1 Patients and Methods 

All patients aged 18 years or older who attended for TKA between June 2016 and October 

2017 under the care of two consultant orthopaedic surgeons in a single centre were invited to 

participate. All patients received a cementless LCS® Rotating Platform TKA (DePuy 

Orthopaedics Inc, Warsaw, Indiana) via a medial Insall approach without patellar resurfacing. 

Ethical approval was obtained (reference number: 16/NI/0042) and all participants provided 

written informed consent. 

This study used a longitudinal design. Participants were posted a questionnaire pack to 

complete on two occasions: prior to surgery and 1 year following TKA. Outcomes were 

assessed via postal questionnaires which are known to have lower response rates, however, 

due to limited resources and hospital staff already under time pressures, this method was 

deemed most suitable for this study. The pre-operative questionnaire pack, sent on average 54 

days before surgery, contained the following questionnaires: Depression Anxiety and Stress 

Scale (DASS-21),20  Big Five Inventory (BFI),21 Brief Coping Orientations to Problems 

Experienced (Brief COPE),22 Pain Catastrophising Scale (PCS),23 Pain Self-Efficacy 

Questionnaire (PSEQ-2),15 Tampa Scale of Kinesiophobia (TSK),24 WOMAC25 and OKS.26 

The following information was collected using a sociodemographic questionnaire: gender, 

age, relationship status, level of education, employment status, social support, financial 

stress, expectations regarding pain reduction following TKA and the likelihood of returning 

to usual level of activity following TKA (measured using a 10 point Likert scale from 0 ‘not 

at all likely’ to 10 ‘extremely likely’).  

Of the 361 patients assessed for eligibility, 128 (35.5%) patients consented and returned a 

pre-operative questionnaire. Patients included in the study sample needed to have completed 

questionnaires at pre-operation and 1-year, leaving 102 patients (28.3%) who were included 
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in statistical analysis (Figure 1). Sociodemographic information for the sample at baseline are 

shown in Table 1. 

2.2 Statistical analysis 

Descriptive statistics were used to report sociodemographic data, WOMAC scores and OKS 

pre- and post-surgery. A paired t-test was used to examine change over time on each of these 

outcome measures. Pearson correlation analysis examined the relationships between predictor 

and outcome variables. Time between completion of the questionnaire and surgery and any 

variables with a correlation of r≥0.2 with an outcome variable (WOMAC and OKS) were 

included in the regression models. After ensuring assumptions were met, multiple regression 

analyses were conducted to examine the extent to which the predictors explained outcomes of 

the WOMAC and OKS at at 1 year. The regression models reported were the most 

parsimonious models. This was achieved by conducting backward elimination, where 

predictor variables with the lowest beta value were removed on an iterative basis and the final 

model was the one with the highest adjusted R2 value. Baseline scores on the outcome 

measure were retained in the regression models, so that the variance in the outcome that was 

explained by the baseline scores was always accounted for. Statistical analysis was conducted 

using SPSS for Windows (IBM, Version 22.0, Armonk, USA). 

 

3. Results 

A total of 102 participants provided complete data at both time points (pre-operation and 1 

year). A sample size of 102 is sufficient to detect an R2 value of at least 0.2 with 90% power 

in a regression model with 12 predictors, using an alpha value of 0.05 (calculated using 

GPower27). None of the initial regression models had more than 12 predictors and all had an 
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initial R-squared value greater than 0.2. The regression models indicated that depression, 

anxiety and stress displayed a high degree of multicollinearity (based on the tolerance 

statistic). Therefore, anxiety and stress were removed from any further analyses and 

depression was retained. The mean scores for pain, physical function, stiffness and OKS all 

improved between pre-operation and 1 year (Table 2). A recent retrospective study found the 

minimum clinically important difference (MCID) for the WOMAC pain, function and 

stiffness subscales to be 11, 9 and 8, respectively, meaning that the change in WOMAC 

physical function between pre-operation and 1 year reached the MCID.28 The MCID for the 

OKS has been reported to be 5,29 meaning the difference in OKS between pre-operation and 1 

year reached the MCID.  

A paired t-test found a statistically significant improvement across time for each outcome 

measure (Table 2). There were no statistically significant differences between the study 

sample and all other patients who had a TKA within the time period of the study in terms of 

OKS, age, sex or side of operation (Table 3).  

 

3.1 Physical functioning  

Bivariate correlations found that worse physical functioning was associated with younger 

age, depression, neuroticism, pain catastrophising, worse pre-operative physical functioning, 

active coping, venting and self-blame as coping strategies, whilst pain self-efficacy, 

extraversion and conscientiousness were associated with better physical functioning at 1 year. 

All of these variables were included as covariates in the initial regression model. The final 

regression model explained 31% of the variance in physical functioning at 1 year (F(4, 

95)=12.23, p<0.001; Table 4). Pre-operative physical functioning scores and age contributed 
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19% of the variance in physical functioning at 1 year, with the psychological variables 

contributing the remaining 12%. 

3.2 Pain  

Bivariate correlations showed that younger age, depression, neuroticism, pain 

catastrophising, worse pre-operative pain, and self-blame as a coping strategy were correlated 

with worse pain at 1 year, whilst extraversion, pain self-efficacy, social support and 

conscientiousness were associated with less pain at 1year. All of these variables were 

included as covariates in the initial regression model. The final regression model explained 

25% of the variance in pain at 1 year (F(5, 94)=7.70, p<0.001; Table 4). Pre-operative pain 

scores and age contributed 12% of the variance in pain at 1 year, with the psychological 

variables contributing the remaining 13%. 

3.3 Stiffness  

Bivariate correlations indicated that worse stiffness was associated with depression, 

neuroticism, worse pre-operative stiffness, self-blame as a coping strategy and pain 

catastrophising, whilst conscientiousness, pain self-efficacy, agreeableness and extraversion 

were associated with less stiffness at 1 year. All of these variables were included as 

covariates in the initial regression model. The final regression model explained 29% of the 

variance in stiffness at 1 year (F(3, 97)=14.82, p<0.001; Table 4). Pre-operative stiffness 

scores contributed 3% of the variance in stiffness at 1 year, with the psychological variables 

contributing the remaining 26%. 

3.4 OKS  

Bivariate correlations suggested that worse OKS was associated with depression, 

neuroticism, pain catastrophising, active coping and self-blame, whilst pain self-efficacy, 
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social support, expectations regarding post-operative physical functioning, extraversion, 

conscientiousness and better pre-operative OKS were associated with better OKS at 1 year. 

All of these variables were included as covariates in the initial regression model. The final 

regression model explained 36% of the variance in OKS at 1 year (F(6, 97)=10.78, p<0.001; 

Table 4). Pre-operative OKS scores contributed 20% of the variance in OKS at 1 year, with 

the psychological variables contributing the remaining 16%. 

 

 

4. Discussion 

This study has shown that pre-operative psychosocial factors are significantly associated with 

physical functioning, pain and stiffness at 1 year following TKA. In particular, pre-operative 

depressive symptoms, neuroticism and worse pre-operative functioning are associated with 

poorer outcomes at 1 year. 

Depressive symptoms were significantly associated with worse pain, stiffness and physical 

functioning at 1 year following TKA. Several systematic reviews have found depression to be 

associated with poorer outcomes following TKA.7-10 However, Vissers et al. (2012) found 

strong evidence that pre-operative depression had no influence on post-operative functioning 

after TKA.4 These conflicting findings may be due to heterogeneity in study design, 

statistical analysis and variation in outcome measures used.   

The current study did not examine the mechanisms of how depression impacts on outcomes 

following TKA. Psychological distress has been shown to delay wound healing.30 Walburn et 

al. (2009) reported that 17 of 22 studies included in their systematic review found 

psychological stress to be associated with impaired wound healing or dysregulation of a 
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biomarker related to wound healing.30 Negative cognitions may also influence the effect of 

depressive symptoms on TKA outcomes, since patients with depressive symptoms may 

interpret their outcomes and recovery following TKA more negatively. Specific symptoms of 

depression, including low motivation, sleep disturbance and fatigue, may also impact on 

rehabilitation and recovery following TKA.31 However, additional studies are necessary to 

clarify the mechanisms of depressive symptoms on recovery following TKA. 

It is also important to note that there was strong overlap between the measures of depression, 

anxiety and stress used in this study. Consequently, the preceding discussion might equally 

refer to anxiety or stress or, at least, we cannot rule out anxiety or stress as important 

covariates of the outcomes examined in this study. 

The personality trait of neuroticism (assessed pre-operatively), was also significantly related 

to greater stiffness and worse physical functioning at 1 year. Neuroticism has previously been 

found to be associated with worse outcomes following TKA.40  

Worse pre-operative physical functioning was significantly related to worse physical 

functioning at 1 year (as assessed by the WOMAC and OKS). A previous systematic review 

by Alattas et al. (2016) similarly reported that poorer pre-operative function and pre-

operative anxiety were the most significant factors to predict a poorer outcome following 

TKA.10 

Previous studies have found that younger patients tend to have worse pre-operative and post-

operative patient reported outcomes scores than older patients.38,39 Younger patients generally 

have higher physical activity levels than older patients, therefore, TKA may not meet their 

expectations for physical functioning and pain levels following TKA.38  
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Coping styles, such as self-blame have previously been found topredict poorer psychological 

and physical health outcomes.32,33 and less effective coping styles have been associated with 

worse pain and physical functioning at six months following TKA.34 Previous research has 

also shown that expectations about the likelihood of returning to usual level of activity are 

related to TKA outcomes up to 1 year post TKA.35,36  In our study, all of these variables were 

found to be significantly related to TKA outcomes when examined using only bivariate 

correlations. However, the added value of our regression analysis demonstrates that 

emotional and personality factors are likely to play a more important role in outcomes at 1 

year post TKA. 

There are several limitations to the current study. Even though sex, age and both pre- and 

post-operative OKS were comparable between patients who participated in the study and 

patients who had TKA in the same time period, only 128 (35.5%) of the 361 patients who 

were assessed for eligibility and invited to take part in the study participated and fully 

completed the pre-operative questionnaire. However, 20.5% of the 361 patients were not 

eligible for the study and a further 9.4% were unable to be contacted. Another 25.8% 

declined to participate for various reasons and the remaining 8.8% had agreed to take part in 

the study but did not return their pre-operative questionnaire or had a large amount of missing 

data. This response rate is typical of and consistent with postal questionnaire studies41 

however, this method was chosen to avoid extra burden on hospital staff administering the 

questionnaire, and this way, the patient could take their time at home to complete the 

questionnaire. The questionnaires were piloted within the hospital Patient Liaison Group who 

felt that many patients would be deterred from taking part due to the questionnaires being too 

long, therefore, to minimize the demands on patients, the shorter versions of the DASS, 

COPE and PSEQ were used. Patients may also have been discouraged from participating 

since the questionnaires were of a personal nature. Also, the use of self-reported outcomes of 
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TKA has been criticised as overestimating outcomes and the use of objective outcome 

measures has been encouraged.42 Furthermore, this was a single centre study; therefore, 

multi-centre studies would help to increase the generalisability of the findings. Despite these 

limitations, this study adds to the evidence base on predictors of recovery from TKA up to 1 

year post surgery beyond biomedical factors and global measures of distress.  

Whilst this study examined a range of psychological factors, the influence of psychosocial 

factors on recovery from TKA remains a complex process and may involve additional 

psychosocial variables than were measured in this study. It is also possible that psychological 

variables could change over time (although measures of personality tend to be relatively 

stable) and we only measured the psychological variables at baseline in this study. 

Nevertheless,  identifying and targeting the key psychosocial factors pre-operatively which 

predict outcomes following TKA may improve patient care and enhance post-operative 

outcomes. Screening questionnaires prior to surgery could identify individuals at risk of poor 

outcomes. To save time and cost in a busy clinical environment, the patient could complete 

the questionnaire online at home. For patients found to be at risk of poor outcomes following 

TKA, increasing personal staff attention and increasing physiotherapy post-operatively may 

aid recovery.43,44 Psychological intervention to promote recovery and optimise outcomes 

following TKA could also be offered to patients found to be at risk of poor outcomes. 

Examples of psychological interventions which have been used in TKA or total hip 

arthroplasty patients include cognitive behaviour therapy, psycho-education, motivational 

interviewing, relaxation therapy and guided imagery.45 In a systematic review by Bay et al. 

(2018),45 two of the seven interventions investigated were effective in improving at least one 

patient reported joint outcome. One study used a combination of cognitive behaviour therapy 

and relaxation therapy, one to two mornings a week over 6 weeks at least 6 months before 

surgery. This was found to significantly improve hip function at the 1-year follow-up.46 The 
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other study used guided imagery, which involved listening to a CD every day for 2 weeks 

before and 3 weeks after surgery. This was found to significantly decrease knee pain 3 weeks 

after surgery.47  

The efficacy of cognitive behavioural therapy for persistent pain and depression has also been 

demonstrated.48,49 A recent feasibility randomised controlled trial found support for a brief 

pre-operative psychological intervention in improving pain and physical functioning 

following TKA.50 Participants in the intervention arm received 1-hour long sessions of 

psychological intervention, once or twice weekly, based on general principles of cognitive 

behavioural therapy for anxiety, depression, and pain management, tailored to the needs of 

each participant.50 The most suitable method of delivering effective psychological 

interventions to TKA patients and the timing of these interventions should be investigated 

further taking into consideration cost, availability and capacity. 

 

5. Conclusion 

In conclusion, this study found that psychosocial factors, including depressive symptoms and 

neuroticism, significantly predicted outcomes following TKA. These findings are consistent 

with a biopsychosocial model which proposes that biological, psychological and social 

factors influence the development and outcomes of illness and disease.51 Future work should 

determine whether pre-operative recognition and targeted intervention with regards to these 

factors could improve both short- and long-term outcomes.  

Declarations of interest: none. 
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Table 1. Sociodemographic information for the study sample (n=102)  

Sociodemographic variable N (%) 

Sex (% female) 60 (58.8%)  

Age  

      50-59 years old 12 (11.8%) 

      60-69 years old 45 (44.1%) 

      70-79 years old 37 (36.3%) 

      80+ years old 8 (7.8%) 

Final level of education  

     Primary 26 (25.5%) 

     Secondary 30 (29.4%) 

     Further and higher education                  46 (45.1%) 

Marital status  

     Spouse / significant other 65 (63.7%) 

     No spouse / significant other 37 (36.3%) 

Retired 73 (71.6%) 

 

 

 

 
Pre-

operation 
1 year p-value 
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Table 2. 

Mean (SD) 

WOMAC 

scores and 

OKS at pre-

operation and 

1 year  

 
 

 

 

  

WOMAC Pain 12.04 (3.68) 5.68 (5.10) 
t (101) = 12.38,  

p<0.001 

WOMAC Physical 

Function 
41.62 (12.80) 21.83 (17.01) 

t (101) = 12.22,  

p<0.001 

WOMAC Stiffness 5.19 (1.76) 3.15 (2.01) 
t (101) = 8.69,  

p<0.001 

OKS 15.99 (7.95) 33.62 (10.40) 
t (101) = 18.47, 

p<0.001 
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Table 3. Comparison of demographic factors and OKS between the study sample and all 

other patients who had TKA in the same time period  

 
Sample (n=102) All other patients 

(n=263) 

Difference 

Sex (% male) 41% 41% χ2=0.02, p=0.888 

Side (% left) 53% 44% χ2=1.62, p=0.203 

Age, Median (IQR) years 60-69 (60-79) 60-69 (60-79) Z=0.24, p=0.810 

Pre-test OKS, Mean (SD) 15.99 (7.95) 14.39 (6.46) t=2.03, p=0.050 

1 year OKS, Mean (SD) 33.62 (10.40) 33.64 (9.68) t=0.02, p=0.983 

 

 

 



26 
 

Table 4. Summary regression table for outcomes at 1 year 

Outcome variable 
Covariates                   Standardized regression     p-value                                                                                                                        

coefficient               

    

WOMAC Pain  Pre-operative pain 0.17 0.074 

 Neuroticism 0.12 0.272 

 Depression 0.28 0.010 

 Age -0.17 0.062 

 Extraversion -0.13 0.168 

    

WOMAC Stiffness  Pre-operative stiffness 0.11 0.201 

 Neuroticism 0.35 0.001 

 Depression 0.26 0.008 

    

WOMAC Physical 
function  

Pre-operative physical 
functioning 

0.31 0.001 

 Neuroticism 0.21 0.030 

 Depression 0.23 0.025 

 Age -0.16 0.058 

    

OKS Pre-operative OKS 0.35 <0.001 

 Neuroticism -0.17 0.061 

 Depression -0.31 0.006 

 Pain catastrophising 0.12 0.249 

 Social support 0.14 0.099 

 
Expectations about 
postoperative physical 
functioning 

0.11 0.187 
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