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Introduction
	 Osteoarthritis (OA) is one of the most disabling diseases in 
developed countries [1]. In later stages of the disease, surgery 
becomes the main alternative [2,3]. Total Knee Replacement (TKR) 
has proved a successful and cost-effective treatment for improving 
pain and function in patients with arthritis [3]. However up to 20% of 
patients are not satisfied with the surgery [4]. Therefore a traditional 
indicator of surgical success such as implant survival, may not mirror 
the patient’s postoperative experience, which these days assessed with 
Patient-Reported Outcome Measures (PROMs) [5]. Patient-Reported 
Outcome Measures (PROMs) have become a corner-stone of outcome 
assessment after joint surgery [5]. Numerous PROMs are used to 
measure the outcome. Western Ontario and McMaster Universities 
Arthritis Index (WOMAC) and the Short Form-12 (SF-12) are most 
commonly used. WOMAC is a joint specific instrument for measuring 
clinical outcome in patients treated for knee osteoarthritis [6]. Various 
patient-related factors can be associated with poor outcome after 
TKA, including, age, gender, obesity, education and social support 
[7-9]. It’s important to identify those preoperative risk factors in order 
to understand why some people fail to benefit from TKA. The aim 
of this study was to evaluate patient factors and preoperative pain, 
function according to WOMAC and physical and mental function 
according to SF-12 that might influence the patient reported results 
after TKA.

Methods
	 The prospective observational study was performed at Vilnius 
University Hospital, Vilnius, Lithuania, from October 2012 to April 
2014. The study protocol was approved by the Regional Ethical 
Committee of the Vilnius Regional Bioethics Committee, Vilnius, 
M.K. Ciurlionio 21/27, LT-03101, Lithuania. The cohort consisted 
of patients from Vilnius University Hospital, orthopedic department. 
Patients scheduled for primary TKA were screened for inclusion. All 
enrolled patients gave a written consent. Flowchart of study cohort is 
shown in Figure 1. Three hundred fourteen participants were enrolled 
and two hundred ninety four patients completed the study.

	 Preoperative patient’s data was collected during their preoperative 
evaluation. Information included sex, age, education, social support, 
height and weight was measured (body mass index (BMI) was 
calculated), residence place, co-morbidities. We divided all patients 
in to two groups according to age (younger than 75 and older). 
Usually the elderly are lumped together, grouping everyone over the 
age of 65. But a 65-year-old’s experience of life is much different 
from a 90-year-old’s. In general older adult population is divided into 
three life-stage subgroups: the young-old (approximately 65-74), the 
middle-old (ages 75-84), and the old-old (over age 85) [10]. We took a 
cut-off between young-old and middle-old subgroups. BMI is a simple 
index that is commonly used to classify underweight, overweight 
and obesity. We used WHO’s recommendation for splitting patients 
in groups according to BMI: I. BMI<30 (patients with normal  
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Background: Osteoarthritis (OA) is one of the most disabling 
diseases in developed countries. In later stages of the disease, 
surgical treatment becomes the main alternative. Total Knee 
Arthroplasty (TKA) has proved a successful and cost-effective 
treatment for improving pain, function, mental health and overall 
quality of life in patients with severe knee arthritis. However up to 
20% of patients are not satisfied with the outcome of the surgery. 
Being able to pre-operatively estimate which patient would have 
satisfactory results after the surgery is beneficial to guide further 
clinical decision. The aim of this study was to prospectively evaluate 
the influence of pre-operative patient factors on patient reported 
outcome after TKA.

Methods: 314 patients who underwent TKA in Vilnius University 
Hospital between end of 2012 and middle of 2014 year were included 
in a study. The influence of preoperative patient factors on the TKA 
outcome according to Western Ontario and McMaster Universities 
Osteoarthritis Index (WOMAC) change score was analyzed.

Results: The preoperative WOMAC pain score was the strongest 
determinant of the WOMAC pain change score one year after TKA. 
The preoperative WOMAC function and SF-12 mental health scores 
were the strongest determinants of the WOMAC function change 
score one year after TKA.

Conclusion: Lower preoperative knee pain, function scores and 
better mental health function results in greater change.
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weight and over-weight), II. BMI 30-34.9 (obese patients class I), 
III. BMI≥35 (obese patients class II and class III) [11]. Patient’s 
educational level either low (secondary school or vocational training) 
or high (University). Patients lived in rural or urban territories. Social 
support was determined by living alone or with somebody. Patients 
underwent radiographic examination and were grouped according 
to Ahlback osteoarthritis stages [12]. According to walking ability 
patients were grouped to Charnley classes [13].

	 Patients filled up two validated and originally authorized 
Lithuanian translations of questionnaires: the WOMAC and SF-12; 
before and one year after TKA. The WOMAC is a disease-specific 
instrument with 3 dimensions: pain, joint stiffness and physical 
function. It consists of 24 items (5 for pain, 2 for stiffness and 17 for 
function) [6]. We transformed WOMAC scores to a 0 to100 point 
scale for each domain (with 100 being the best score).

	 The SF-12 score is a generic health measure of a patient’s 
overall physical and mental wellbeing. Physical and Mental Health 
Composite Scores (PCS and MCS) are from 0 to 100, where zero 
indicates the lowest level of health and 100 the highest [14]. All TKA 
were made using cemented implants without resurfacing patella and 
all patients underwent similar rehabilitation program. Preoperative 
and in one year clinical outcome scores were analyzed as well as the 
change in score between preoperative and latest score.

Statistical Analysis
	 Influence of preoperative patient factors on knee pain and function 
after TKA were analysed. Multiple linear regression was used to 
estimate the influence of preoperative factors on the outcomes 
according to WOMAC change score. A p-value of < 0.05 was 
considered to be statistically significant.

Results
	 Preoperative predictors of WOMAC pain and function score 
change in one year after TKA were calculated. The multiple linear 
regression models are presented in tables 1 and 2.

	 The preoperative WOMAC pain score was the strongest 
determinant of the WOMAC pain change score in one year (p<0.001). 
The preoperative WOMAC function (p<0.001) and SF-12 mental 
health scores (p=0.034) were the strongest determinants of the 
WOMAC function change score in one year after TKA.

Discussion
	 Our study shows that preoperative knee pain, function and mental 
function predicts TKA outcome. We found that lower preoperative 
WOMAC scores and better mental function according to SF-12 
are strong determinants of greater pain and function score change 
at one year after surgery. Several studies have reported that more 
preoperative pain and anxiety predicts worse postoperative pain [15-
18]. Lingard A et al., concludes that patients with scores in the lowest 
WOMAC quartile group had the greatest improvement in their scores 
compared with the other groups [19]. A W-Dahl et al., reported that 
less pre-operative pain is a risk factor for no pain relief one year after 
surgery. Found that in addition to preoperative knee pain and pain 
at other sites, catastrophizing and mental health were the strongest 
independent predictors of persistent pain after TKA [20].

	 While many studies have explored how depression and lower 
mental health scores negatively impact TKA outcomes, the inverse 
has been seldom studied. Very few studies have looked in to the  

Figure 1: Flowchart of study cohort.

Table 1: Preoperative predictors of WOMAC pain change score.

Change WOMAC pain

Coef 95% CI p-value

Age -0.06 -0.21; 0.09 0.466

Sex

Male Ref.

Female -1.35 -4.50; 1.80 0.400

BMI -0.04 -0.24; 0.16 0.697

Social Support

No Ref.

Yes 0.46 -2.07; 2.99 0.720

Level of Education

Higher Ref.

Lower -0.37 -2.80; 2.05 0.762

Residence

Urban Ref.

Rural 0.96 -2.07; 3.99 0.532

preop. WOMAC pain -0.90 -0.97; -0.83 <0.001

Charnley Class

A Ref.

B -0.94 -3.73; 1.86 0.511

C -1.46 -5.34; 2.42 0.459

AHLBACK

1+2 Ref.

3+4 1.19 -1.09; 3.47 0.305

SF-12

preop. PCS 0.10 -0.06; 0.26 0.205

preop. MCS 0.10 -0.01; 0.22 0.080
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effects TKA has on the patient’s mental health [21]. The relationship 
of mental health, arthritis, and TKA is complex and not fully 
understood. Our findings show that following TKA, mental health 
status dramatically improves in patients with low MCS [22].

	 According to the results of our study, the quality of life of people 
after TKA significantly improves. This is due to pain factors that 
are closely related to mental health. These data correlates with our 
findings as there is more room for pain and function improvement 
as preoperative scores are lower. Study strengths are its prospective 
design, high rate of return to follow-up, all patients were operated 
in a single institution with the same postoperative and rehabilitation 
protocol.

Conclusion
	 The preoperative WOMAC pain score was the strongest 
determinant of the WOMAC pain change score one year after TKA. 
The preoperative WOMAC function and SF-12 mental health scores 
were the strongest determinants of the WOMAC function change 
score one year after TKA. Lower preoperative knee pain, function 
scores and better mental health function results in greater change. 
Further studies are needed to assess the complex relationship of 
mental health and TKA. Specifically, it would be beneficial to 
evaluate the specific drivers of low emotional health and whether it is  

the result of pain and dysfunction brought on by arthrosis, a lack of 
social support, catastrophizing patient characteristics, or something 
else. Furthermore, it would be significant to study the impact of 
preoperative mental and emotional interventions on patients with low 
mental health to see whether mental health recovers and improvement 
also corresponds to recovered outcomes after TKA [21].
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