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Abstract
Background  Non-surgical factors have been found to have significant impact on outcome following Total Knee Arthroplasty 
(TKA). The study was conducted to know the independent effect of each of the four interacting psychological factors: anxiety, 
depression, pain catastrophizing and kinesiophobia on early outcome following TKA in an Indian population.
Materials and Methods  104 consecutive patients undergoing TKA were included in the study and followed up at 6 weeks, 
6 months and one year. Preoperatively, Hospital Anxiety and Depression Scale was used to diagnose and quantify anxiety 
and depression, pain catastrophizing and kinesiophobia were assessed using Pain Catastrophizing Scale and Tampa Scale for 
Kinesiophobia, respectively. Outcome was assessed on the basis of Knee Society Score and Knee Injury and Osteoarthritis 
Outcome Score. Regression analysis was done to know independent effect of each factor on outcome scores.
Results  Nine (8.7%) patients were found to have undiagnosed psychopathology. The patients with psychopathologies were 
found to have significantly worse knee outcome scores on follow-up, although the rate of improvement in knee symptoms 
and function was not significantly different from those without psychopathology. The degree of Anxiety correlated with 
worse knee pain and stiffness up to 6 months while it correlated with poor knee function for a longer duration. The degree of 
depression and pain catastrophizing correlated with worse knee pain, stiffness and function at all visits while kinesiophobia 
didn’t show correlation independent other factors.
Conclusion  Psychopathology was found to be associated poor knee outcome scores with degree of preoperative depression 
and pain catastrophizing as significant independent predictors as poor outcome, whereas the effect of degree of anxiety on 
knee pain and stiffness was found to wane over time. Kinesiophobia didn’t show any independent correlation.

Keywords  Pain catastrophizing · Kinesiophobia · Anxiety · Depression · Total knee arthroplasty · Psychological factors · 
Psychopathology

Introduction

Total Knee Arthroplasty (TKA) is a standard of care for 
patients with end-stage knee arthritis [1] in elderly patients. 
The incidence of complications necessitating revision fol-
lowing TKA as determined by national joint registries 
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(3.5–7%) [2, 3] is significantly lower than the patients who 
show suboptimal outcome on patient-reported outcome 
measures (PROM). The patient satisfaction rate following 
TKA also varies between 80 and 93% [4, 5]. It has also been 
observed that a substantial number of patients with poor 
satisfaction have well fixed and well aligned implants with-
out any perioperative or postoperative complications. The 
outcome following TKA depends on a multitude of differ-
ent factors, including age, BMI, education, sex, preoperative 
mental and physical function status, socio-economic status, 
comorbidities, ethnicity; [6] in addition to surgical factors 
such as implant selection, surgical technique and postopera-
tive complication.

The rehabilitation after knee replacement is also depend-
ent upon the will and cooperation of the patient [7], suggest-
ing a role of psychological factors in determining postopera-
tive outcome.

Psychiatric conditions such as depression [6, 8–10] and 
anxiety [9] have been shown to influence the functional 
outcome following TKA. Pain catastrophizing comprises 
a specific set of pain-related cognitive and emotional pro-
cesses which expresses the degree to which an individual 
experiences the feelings of helplessness when in pain, one’s 
tendency to ruminate about the pain and the propensity to 
magnify/diminish the threat value of pain [11] and has been 
shown to influence functional targets postoperatively [12]. 
Depression and pain catastrophizing exert their influence 
on pain via multiple interacting and overlapping pathways 
and result in adoption of maladaptive patient behaviour to 
pain [11] but have shown only moderate correlation suggest-
ing catastrophizing as a factor independent of depression. 
Kinesiophobia, i.e. fear of movement is a state where an 
individual experiences excessive, irrational, and debilitat-
ing fear of physical movement and activity as a result of a 
feeling of susceptibility to painful injury or re-injury. Based 
on the cognitive fear-avoidance model [13], it results in the 
development of long-term inactivity leading to stiffness. 
Anxiety, depression, pain catastrophizing and kinesiophobia 
are modifiable factors and taking appropriate interventions 
for these may help to improve outcome following TKA.

This study was conducted to assess the independent effect 
of each of the four interacting psychological factors: anxiety, 
depression, pain catastrophizing and kinesiophobia on early 
outcome following TKA in Indian population.

Methods

This prospective study was carried out at our Institute after 
obtaining an approval from the Institute’s Ethics Committee. 
The patients undergoing primary TKA for primary osteoar-
thritis of knee were included in the study. The exclusion cri-
teria were defined as follows: history of any known previous 

psychiatric disorder, patient refusal, presence of a comor-
bidity other than osteoarthritis of knee that could affect the 
level of actual physical activity, osteoarthritis secondary to 
trauma, and history of any prior surgical intervention on the 
knee to be operated. Patients with any detectable major radi-
ological malalignment/loosening or surgical complications 
were to be excluded. 121 consecutive patients undergoing 
TKA from November 2013 to June 2014 were considered 
for the study. Four patients were excluded due to a known 
psychiatric disorder. 13 patients refused to participate in 
the study. Informed written consent was obtained from all 
patients. These patients were operated by the same team 
of surgeons and followed a similar postoperative treatment 
regimen. None of the patients showed any major malalign-
ment or loosening in the follow-up period. All patients were 
followed up for 1 year. None of the patients were lost to 
follow-up.

Demographic data were collected for all patients involved 
in the study. Charlson Comorbidity Index [14] was used to 
determine the comorbidity load among subjects. Undiag-
nosed psychopathology, i.e. anxiety and depression was 
identified using Hospital Anxiety and Depression Scale 
(HADS) [15] which is a 14-item self-assessment scale with 7 
items relating to anxiety and depression each to give Anxiety 
and Depression Subscale scores for each patient. Any patient 
scoring ≥ 8/21 in either of subscale scores was classified in 
psychopathology group. Pain catastrophizing was assessed 
preoperatively using pain catastrophizing scale (PCS), a 
13-item self-report questionnaire as described by Sullivan 
et al. [16] Kinesiophobia was assessed using 17-item Tampa 
Scale for Kinesiophobia (TSK) [17].

Postoperative outcome was assessed at 6 weeks, 6 months 
and 1 year following surgery using Knee Society Score 
[18] and Knee Injury and Osteoarthritis Outcome Score 
(KOOS) [19]. KOOS is a self-administered scoring sys-
tem which assesses the outcome in 5 components: pain 
(KOOS-P), symptoms (KOOS-S), activities of daily living 
(KOOS-ADL), sport and recreation function (KOOS-SR), 
and knee-related quality of life (KOOS-QoL). KSS assesses 
the outcome in two subcomponents: 7-item Knee Symptom 
Score for knee pain, stiffness and stability (KSS-KS); and 
3-item Functional Score (KSS-FS). Validated Hindi transla-
tions of all the scales were used for the patients who could 
not understand English.

Statistical Analysis

Taking the prevalence patients with Psychological comor-
bidity as 30% as shown in previous study [6], the minimum 
sample size was determined to be 84 (Absolute precision 
taken as ± 10%). All analysis was done using statistical soft-
ware Stata v.12.0. Baseline demographics were expressed 
as mean ± SD. Independent sample t test and Fisher exact 
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or Pearson Chi-square test as appropriate were used to 
determine the demographic difference between the groups, 
with significance set at 5% level. The correlations between 
continuous variables were assessed by Pearson correlation 
coefficient. Multiple linear regression analysis was done to 
assess the independent contribution of each individual factor 
on the outcome.

Results

Of the total 104 patients who completed the study, 77 were 
females. The mean age of the patient sample at the time of 
surgery was 64.3 ± 8.6 years. (Table 1). 

Psychopathology

Five (4.8%) patients have depressive symptoms, two (1.9%) 
patients have clinical anxiety, and two (1.9%) have depres-
sive symptoms with anxiety. Hence, a total of nine patients 
were diagnosed with psychopathology giving an incidence 
of 8.7% for undiagnosed psychopathology in patients 
undergoing TKA. No statistically significant difference was 
observed between the psychopathology and non-psychopa-
thology groups in terms of baseline demographic factors 
and comorbidity load (Table 1). Psychopathology group 
showed significantly higher levels of pain catastrophization 
and kinesiophobia.

Psychopathology group showed significantly lower scores 
in all components of KSS and KOOS at all visits except for 
KOOS-QoL component for which statistically significant 
difference was demonstrable only at 6 months and beyond. 
No statistically significant difference was observed in rate 
of improvement in knee scores (change scores) in follow-up 
visits (Tables 2, 3).

A higher HADS-Anxiety Subscale scores at 6 weeks was 
significantly associated with worse knee pain, stiffness and 
function. At 6 months, higher HADS-A scores correlated 

Table 1   Baseline demographic data

Significance: p < 0.05

Total Psychopathology

(N = 104) Yes (n = 9) No (n = 95) p

Gender
Male 27 0 27 0.06
Female 77 9 68
Side
Left 41 4 37
Right 24 0 24
Bilateral 39 5 34
Age
Mean ± SD 64.3 ± 8.6 62.8 ± 10.7 64.4 ± 8.4 0.59
CCI
Mean ± SD 3.4 ± 0.9 3.3 ± 1.3 3.4 ± 0.9 0.96
PCS
Mean ± SD 30.2 ± 10.9 42.0 ± 11.8 29.1 ± 10.2 < 0.001
TSK
Mean ± SD 44.9 ± 5.8 50.2 ± 2.3 44.4 ± 5.7 0.003

Table 2   Pain and stiffness outcome between the groups

Significance: p < 0.05 (in bold)
PP Psychopathology Group, Non-PP Non-Psychopathology Group, p pre-regression p-value, B(p) Unstandardized Coefficients(post-regression 
p-value); ©(6mth): Change in score at 6 months; ©(1 yr): Change in score at 1 year

KOOS-Pain KOOS-Stiffness KSS Knee Score

PP Non-PP p PP Non-PP p PP Non-PP p

6  weeks
68.9 ± 9.7 86.5 ± 6.3 0.001 65.7 ± 17.2 95.0 ± 7.2 0.001 53.1 ± 14.1 76.3 ± 9.6 0.001

 B (p*) 15.7 ± 2.2 (0.001) 24.2 ± 3.3 (0.001) 11.3 ± 3.3 (0.001)
6  months

66.7 ± 17.2 92.7 ± 4.7 0.001 80.6 ± 11.0 99.3 ± 3.0 0.001 78.1 ± 6.2 88.6 ± 3.5 0.001
B (p*) 23.3 ± 2.2 (0.001) 23.3 ± 2.2 (0.001) 8.0 ± 1.4 (0.001)
©(6mth)

28.7 ± 11.4 26.5 ± 9.1  0.49 19.8 ± 12.7 23.4 ± 10.1  0.33 42.0 ± 3.1 39.3 ± 11.3 0.484
 B(p*) − 4.5 ± 3.6 (0.21) 1.9 ± 4.0 (0.644) − 1.0 ± 4.2 (0.81)

1 year
68.0 ± 15.0 96.0 ± 3.6 0.001 74.6 ± 16.7 99.5 ± 4.4 0.001 78.3 ± 6.6 92.3 ± 3.0 0.001

 B (p*) 25.1 ± 1.9 (0.001) 22.9 ± 2.3 (0.001) 15.0 ± 1.1 (0.001)
©(1 yr)

32.4 ± 11.9 29.8 ± 9.1 0.43 19.8 ± 12.7 23.1 ± 11.0  0.40 45.8 ± 5.2 42.7 ± 10.2 0.381
 B (p*) − 5.9 ± 3.9 (0.13) 1.6 ± 4.3 (0.71) − 1.2 ± 4.1 (0.77)
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significantly with worse knee pain, function and knee-related 
quality of life but not stiffness. HADS-Anxiety Subscale 
score didn’t show any significant correlation with pain and 
stiffness at 1 year although it correlated significantly with 
worse KOOS Daily Life Activity Score (Tables 4, 5).

HADS-Depression Subscale score showed significant 
correlation with worse knee pain, stiffness and function at 
all visits. Poor sports & recreation function and knee-related 
quality of life scores correlated significantly with higher 
HADS-D scores at 6 months and beyond (Tables 4, 5).

Pain Catastrophization

PCS scores show significant correlation with knee pain, stiff-
ness, function and quality of life at 6 months and beyond. 
At 6 weeks, PCS scores correlated significantly with poor 
knee pain, stiffness and knee-related quality of life but not 
function (Tables 4, 5).

Kinesiophobia

TSK scores didn’t show significant correlation with knee 
pain, stiffness and function at 6 months and beyond. How-
ever, at 6 weeks, TSK scores correlated significantly with 
worse KSS symptoms and function scores (Tables 4, 5).

Discussion

Our study has shown psychopathology to be associated with 
significantly worse knee pain, symptoms and function with 
no statistically significant difference in the rate of improve-
ment similar to the results of previous studies [6, 9, 10, 
20–24]. Lingard et al. [20] observed only knee pain to be 
significantly worse in psychologically distressed patients but 
not knee function.

Our study has demonstrated the incidence of undiag-
nosed psychiatric illness to be 8.7%. An Indian study [25] 
has determined the incidence of undiagnosed depression 
in patients presenting to Orthopaedics clinic or out patient 
department to be 13.8%. A recent meta-analysis [26] found 
the weighted mean prevalence of preoperative depression in 
patients undergoing arthroplasty to be 22.9%.

The degree of anxiety assessed by HADS-A score cor-
related with knee function at 1 year but not with pain and 
stiffness, although it was found to influence knee pain and 
stiffness for shorter duration only (up to 6 weeks for all three 
and up to 6 months for pain and function). Previous studies 
with follow-up ≤ 6 months by Lopez-Olivio et al. [27] and 
Riddle et al. [28] didn’t show anxiety to be associated with 
postoperative pain at 6 months follow-up unlike Noiseux 
et al. [29] and Feeney [24]. Studies by Brander et al. [9, 23] 
showed trait anxiety to be a significant predictor of worse 

knee pain and function at 1 year but of worse knee function 
only at a longer follow-up of 5 years. Hence, anxiety has a 
longer lasting influence on knee function unlike knee pain 
and stiffness.

The degree of depression as assessed by HADS-D score 
showed significant correlation with knee pain, symptoms 
and function at all visits. The results are in line with studies 
by Fisher et al. [10] and Caracciolo et al. [22] Brander et al. 
[9] also showed depression to be a significant predictor of 
poor postoperative function but not pain at 5-year follow-up. 
Hence, over a longer follow-up, knee pain might improve 
in patients with higher degree of depression but they will 
continue to have poorer knee function. Of the five studies 
[27, 28, 30–32] which have studied depression along pain 
catastrophizing and other coping mechanisms, the studies 
by Sullivan et al. [30, 31] and Riddle et al. [28] didn’t show 
degree of depression to be a significant independent predic-
tor of outcome following TKA unlike the study by Lopez-
Olivio et al. [27] which showed degree of depression to be 
a significant predictor of knee function independent of pain 
catastrophizing. Edwards et al. [32] showed depression to 
be a significant independent predictor of postoperative pain 
at 12 months but didn’t evaluate knee function. The dis-
crepancy from the results of our study may be due to use 
of different tools for assessing depression as well as knee 
outcome (WOMAC scores which have a higher MCID [33] 
than KOOS) and shorter follow-up duration in all but one 
study [31].

It was observed in our study that pain catastrophization 
levels were a significant independent predictor of knee pain 
and symptoms as has been seen by previous authors also 
[28, 30–32, 34]. In our study with a follow-up of 1 year, pain 
catastrophization was also a significant predictor for knee 
function. It has been seen in earlier studies with follow-up 
periods ≤ 6 months [28, 30] that pain catastrophization had 
no significant correlation with knee function but a study [31] 
with longer follow-up of 12 months showed pain catastro-
phization levels to be significant predictor of knee function 
(independent of depression) which is similar to our findings.

Kinesiophobia was not a significant independent predic-
tor of knee pain, stiffness and function in our study similar 
to results of previous study by Sullivan et al. [30, 31] and 
Riddle et al. [28] Studies by Kocic et al. [35] and Doury-
Panchout et al. [36] showed kinesiophobia as a significant 
predictor of poor knee pain and function but these studies 
didn’t evaluate pain catastrophizing, anxiety and depression.

Strengths

This study has evaluated independent influence on TKA of 
the four major psychological and behavioural factors show-
ing significant interactions amongst themselves. All previous 
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studies have simultaneously studied up to 3 of these factors 
leaving scope for confounding.

Secondly, this study has utilized validated disease spe-
cific patient-reported simple scoring systems for diagno-
sis and quantification of psychological factors improving 
its accuracy. Many previous studies have utilized Mental 
Component Score of SF-36(SF36-MCS) [20, 21] or patient 
self-reporting [10] for the diagnosis of psychopathology. 
While SF36-MCS is a non-specific diagnostic tool with a 
tendency to overestimate the psychological distress, self-
reporting might underestimate the psychopathology burden. 
Being short and simple, these scales can be used in an outpa-
tient setting for convenient identification of patients requir-
ing appropriate intervention before surgery for these factors.

Thirdly, the inclusion of patients with undiagnosed psy-
chopathology has eliminated any influence of treatment for 
psychiatric ailments on the outcome.

Limitations

The follow-up period is limited to 1 year only which may 
preclude reporting of any further improvement. However, 
previous studies [20, 37–39] have demonstrated maximum 
improvements in the first 6 to 12 months postoperatively 
with limited further improvement thereafter.

Secondly, the use of KSS which has a higher intra- and 
inter-observer error [6] as well as higher MCID curtailing 
accuracy. Simultaneous use of KOOS has overcome this 
limitation to a certain extent.

Thirdly, the psychological factors have not been evalu-
ated postoperatively. One previous study [22] demonstrated 
significant difference between pre- and postoperative HADS 
scores whereas two previous studies [34, 40] have shown 
PCS and TSK scores to remain constant postoperatively. 
However, since the rate of improvement postoperatively 
is not significantly different in those with psychiatric dis-
tress, any intervention has to be made preoperatively only 
minimizing the utility of postoperative scores for psychiatric 
distress.

Conclusions

Our study has shown pain catastrophizing and depression to 
correlate independently with poor knee pain, stiffness and 
function while kinesiophobia fails to show any influence 
independent of other factors. Anxiety appears to influence 
knee pain and stiffness negatively for a short duration only 
with subsequent recovery while the influence on knee func-
tion is longer lasting.

Since there is no significant difference in postoperative 
rates of improvement, any intervention for psychopathol-
ogy must be initiated and completed before the surgical 

intervention for improving preoperative knee symptoms 
and function, and the presence of psychopathology should 
not be a contraindication for TKA as the patients with psy-
chopathology continue to show similar improvement albeit 
from a lower base.
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