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Introduction
       Total knee replacement should be aimed not only at 
the clinical and functional improvement but also at 
enhancing the quality of life. Thus, the preoperative 
mental health and, especially psychological distress has 
acquired a significant relevance in specialized fields such 
as Psychiatry, Oncology, Cardiology and Orthopedics in 
medical literature. The presence of psychological distress 
has always involved poorer outcomes in each of preced-
ing medical specialities.
      According to Hans Selye´s distinction between 
positive stress or eustress and negative stress or psycho-
logical distress, this latter term could be considered as an 
unpleasant emotional experience (from the point of view 
physical, psychological -cognitive, behavioral and emo-
tional, social and / or spiritual) that can interfere with the 

ability to deal effectively with the physical ailments of a 
disease such as osteoarthritis and its treatment [1-4].
         The joint pain is a response to a nociceptive stimulus 
that requires the integration of mind (psychological 
distress) and body (knee). So, the somatic expression of 
the osteoarthritis will result in the development of 
psychological distress and emotional response to the pain 
(Krikorian). When undergoing TKR is achieved an 
improvement in joint pain, the disappearance and poten-
tial reversibility of distress might be a fact.
          The purpose of this study was to analyze the connec-
tion between psychological distress and total knee 
replacement by taking into account functional outcomes, 
quality of life and evolution of distress after surgery 
[2-12].
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Abstract

Background and purpose: The existence of psychological distress is considered a predictive factor for 
poorer outcomes in medical literature. The purpose was to assess the influence of total knee replace-
ment (TKR) on psychological distress. Patients and Methods: Of a series of 265patients, 72 were 
mainly excluded due to cognitive impairment (65cases). The initial sample accomplished the visual 
analogue scale (VAS), the Knee Society Score, the Hospital Anxiety and Depression Scale (HADS) for 
distress and the Western Ontario and McMaster Universities Osteoarthritis (WOMAC) for quality of 
life. Subsequently, only the representative sample was divided into two groups as regards whether or 
not there was evidence of preoperative psychological distress. The statistical analysis consisted in the 
comparison of mean values from Test T-Student, ANOVA and a multiple-comparison study by Bonfer-
roni method. Results: The preoperative distress proportion of women to men was 44.5% (61 / 137) to 
10.7% (6/56). These outcomes resulted in a statistically significant value (P=0,015). A year after 
surgery, both groups improved all their scales decreasing the number of patients with distress 
(41.8%).However, the data were only statistically significant in the WOMAC scale (P=0.015). Inter-
pretation: This study suggests that patients with preoperative distress further improve their quality of 
life as compared to those individuals who did not present it. It could be attributed to the physical and 
psychological improvement in the first group versus only the physical one in the second group.
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Methods
       The method to follow was a longitudinal, observation-
al, prospective study. An initial cohort of 265 patients 
from the waiting list undergoing primary total knee 
replacement was the chosen sample. The recruitment 
period ran from October 2006 to December 2008.

Patients
     The exclusion criteria for the study were as follows: 
cognitive impairment (1), severe psychiatric disorder (2), 
people aged under 50 years old (3), reoperations in the 
same limb or fractures during follow-up (4) and death (5). 
Patients with bilateral arthroplasty had covered more than 
12 months period between the two procedures being 
considered as different patients.

Data elements
       All patients were assessed preoperatively and one year 
after the surgery. Epidemiological data (age, sex, weight, 
height, diagnosis and laterality) and personal history were 
collected during the preoperative assessment. Patients 
accomplished the following questionnaires:

During the annual assessment patients were asked to 
describe their degree of satisfaction with respect to the 
outcome of the surgery according to the categories of bad, 
poor, good and very good.

Statistics and analyses
         The normal distribution of quantitative variables was 
assessed using the Kolmogorov-Smirnov test in the 
exploratory analysis of the variables. The descriptive 
statistics for qualitative variables were analyzed by means 
of the Frequency Distribution tables and sector graphics. 
The quantitative variables were described using measures 
of central tendency (mean, median and mode), dispersion 
(standard deviation), and graphical representation (histo-
grams).
           T-Student test and analysis of variance were used to 
compare means of the inferential analysis, the Bonferroni 
method was applied in the study of multiple comparisons 
whereas the Chi square test was used for the comparison 
of proportions. The Fisher exact test was used when the 
Chi square test was not considered a valid approximation. 
The P values less than 0.05 were considered statistically 
significant.

Results
      Of the initial cohort of 265 patients, 72 were not 
included in the study. The cause for exclusion was the 
cognitive impairment (65 cases), rheumatoid arthritis in a 
patient under 50, fractures of the operated limb (two 
patients during the follow-up) and not related to the 
procedure (four cases–exitus). None of the patients was 
diagnosed with a severe psychiatric disorder, neither 
before the operation nor during the follow-up. The 
descriptive statistics data are collected in the table 1. It 
informs on the most relevant clinic characteristics of the 
patients in the sample. The table 2 shows the scores on the 
different scales used, indicating the means and standard 
deviations in parenthesis.
         Therefore, the final sample analyzed consisted of 193 
patients. Of this final sample, 67 people (34.7%) had 
preoperative distress, whereas 126 (65.3%) did not. 
Distress was substantially more frequent in women 
(44.5%) compared to men (10.7%). This difference was 
statistically significant according to the Pearson 
Chi-square test (p=0.001). In the yearly medical 
check-up, the number of patients with distress decreased 
from 67 to 39.
      The table 3 shows the influence of preoperative 
distress on the scores of the different scales. Patients with 
preoperative distress slightly got better scores on all 
scales. However, the improvement was only statistically 
significant in terms of quality of life assessed by the 
WOMAC index (p=0.015). On the remaining scales 
used-the VAS, Knee Society functional and knee joint 
subscale—the differences between patients with and 
without distress were small and not statistically signifi-
cant.
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The Miniexamen Cognoscitivo  in order to exclude 
patients with cognitive impairment. Scores of 23 or 
less in patients aged over 65 years- old and the ones 
of 27 or less in those under 65 years- old were 
considered as a positive outcome.

The Hospital Anxiety and Depression (HADS) for 
diagnosing patients in psychological distress. This 
questionnaire has the advantage of not being influ-
enced by symptoms of physical pain. The presence 
of psychological distress was considered when the 
score was superior or equal to 10 [13].

The Visual Analogue Scale (VAS), to assess the 
subjective severity of pain.

The Knee Society Score (KSS) [13,14] ,with its 
subscales of knee and pain as an instrument for 
assessing the specific outcome of TKR, essentially 
from the physician’s perspective. Both subscales 
are assessed separately, with a maximum score of 
100 for each.

The Western Ontario and McMaster Universities 
Osteoarthritis (WOMAC) [15-17] in its Likert 
version, comprising 24 questions, grouped into 3 
domains, in which 5 measure pain, 2 joint stiffness, 
and 17 the difficulties in performing physical func-
tions. It is a specific self-administered question-
naire for the hip and knee that assesses quality of 
life. The total score WOMAC varies from 0 to 96 
points corresponding a lower score to a better quali-
ty of life.

1.

2.

3.

4.

5.
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Total n: 193 Frequences Percentage 

Sex:   

  Women 137 71% 

 Men 56 29% 

Age: 71,52 (DT:5,35)  

BMI 31,81 (DT:4,39)  

Laterality:   

 Right 95 49,2% 

 Left 98 50,8% 

Background:   

 HT 76 39,37% 

 Diabetes 27 13,9% 

 Heart diseases 25 12,9% 

 COPD 6 3,1% 

 Rheumatoid arthritis 7 3,6% 

 Prior osteotomy 9 4,6% 

 Contralateral TKA 63 32,6% 

   Social support:   

 Family 86 44,5% 

 Partner 79 41% 

 Others (not social 28 14,5% 

 support  or nursing   
 home.)   

Table 1. Characteristics of study population.

Table 2. Comparison of study parameters before and 12 months after surgery.

BMI: body mass index; COPD: chronic obstructive pulmonary disease; HT: hypertension; TKA: total knee arthroplasty ; DT: 
standard deviation.

VAS: Visual Analogue Scale; WOMAC: Western Ontario and McMaster Universities Osteoarthritis Index

 Preoperative 12 months 
VAS 7,44 (1,27) 2,79 (2,07) 
Knee Society knee joint 38,42 (11,33) 84,10 (9,59) 
Knee society functional 41,55 (14,7) 67,33 (16,9) 

WOMAC Index 57,10 (11,45) 18,58 (11,2) 
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No Preoperative 

distress 
Preoperative   

distress 
Difference in the             
means (95% CI) p 

WOMAC -36,72 -41,91 5,188 (1,017 - 9,359) 0,015 

Knee Society 
Functional 25,75 25,82 -0,069 (-5,33 - 5,19) 0,980 

Knee Society   
Knee Joint 45,19 46,59 -1,406 (-5,45 - 2,63) 0,494 

VAS -4,60 -4,72 0,126 (-0,518 - 0,77) 0,699 

Table 3. Study Outcomes According to Presence of Preoperative Distress

Table 4. Scores on the different scales according to the four possible changes in distress status (see text).

CI: confidence interval; VAS: Visual Analogue Scale; WOMAC: Western Ontario and McMaster Universities Osteoarthritis Index

VAS: visual analogue scale; WOMAC: Western Ontario and McMaster Universities Osteoarthritis Index

* Shading highlights sub-groups that obtained the best (3) and worst (4) scores.
       1. Patients who did not have preoperative distress or distress in the study visit at 1year
       2. Patients who had preoperative distress and after a year.
       3. Patients who had preoperative distress but not distress after a year
       4. Patients who did not have preoperative distress but had distress after a year

 Sub- N Mean Standard 95% confidence p  
 groups   deviation interval of the mean   

 1 112 -37,642 13,994 -40,26 -35,02 

0,006 

 

WOMAC 

2 25 -38,640 15,410 -45,00 -32,27  

3 42 -43,857 12,088 -47,62 -40,09   

 4 14 -29,357 14,269 -37,59 -21,11   

 1 112 -4,7518 2,185 -5,16 -4,34 

0,133 

 

VAS 

2 25 -4,4520 2,161 -5,34 -3,55  

3 42 -4,8952 2,091 -5,54 -4,24   

 4 14 -3,4143 1,903 -4,51 -2,31   

Knee 1 112 26,875 16,874 23,71 30,03   

Society 2 25 22,200 14,511 16,21 28,19 0,122  

Functional 3 42 27,976 19,476 21,90 34,04   

 4 14 16,785 20,532 4,93 28,64   

Knee 1 112 45,062 13,210 42,58 47,53   

Society 2 25 41,920 14,085 36,10 47,73 0,150  

Knee Joint 3 42 49,381 13,350 45,22 53,54   

 4 14 46,214 14,734 37,70 54,72   
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Table 5. Multiple Sub-group by Sub-group comparisons of the four Sub-groups for outcome on the WOMAC by change
in psychological distress.

     Mean 95% Confidence Interval p  
     Diference      

 

1 

 2 0,997 -7,15 9,14 1,00   

  3 6,21 -0,45 12,87 0,083   

    4 -8,28 -18,72 2,15 0,214   

 

2 

 1 -0,997 -9,14 7,15 1,00   

  3 5,21 -4,08 14,52 0,820   

WOMAC 

   4 -9,28 -21,57 3,01 0,273   

 

3 

 
1 -6,21 -12,87 0,45 0,083 

  
     

   2 -5,21 -14,52 4,08 0,820   

    4 -14,50 -25,86 -3,13 0,005   

  

4 

 1 8,28 -2,15 18,72 0,214   

   2 9,28 -3,01 21,57 0,273   

    3 14,50 3,13 25,86 0,005   

*The Sub-groups differences that appear shaded were statistically significant in terms of quality of life.

According to the different possibilities for the evolution 
of the distress, the sample was divided into 4 groups:

      An overall comparative study of the four groups was 
conducted by considering the differences in the different 
scales by means of ANOVA test .The overall comparative 
study only showed statistically significant differences 
between the groups in terms of quality of life by using the 

WOMAC index (p=0.006). The results are shown in Table 
4. Subsequently, a multiple comparisons study between 
the groups was conducted by using Bonferroni test. The 
results are showed in Table 5.
          The multiple comparisons study only showed statis-
tically significant differences between groups 3 and 4 in 
terms of quality of life assessed by using the WOMAC 
index (p=0.005). The other scales analyzed did not show 
significant differences. With regard to the degree of satis-
faction, 84.9% of the patients showed outcomes consid-
ered as good or very good.

Discussion
         MEC-35 questionnaire was used in order to bestow 
greater reliability and validity of our results upon this 
study. The outcomes of such a questionnaire resulted in 
the exclusion of 65 patients (24.5%) due to cognitive 
impairment. This figure is appealing not only for its size, 
but also due to the fact of the low use or at any case its 
limited information on the use of cognitive tests in the 
medical literature. In fact, these studies should be consid-
ered essential for a coherent response of patients to avoid 
bias in the results.
      Our study analyzed the influence of preoperative 
psychological distress on the different scales (Table 3). 

Patients who did not have preoperative distress or 
distress in the annual ckeck-up (112 patients).
Patients who had preoperative distress and in spite 
of the being undergone, they continued with this 
state. In fact, it was confirmed during the annual 
check-up (25 patients).
Patients who had preoperative distress but not in the 
annual check-up (42 patients). This group showed 
an improvement of this disorder with the surgery.
Patients who did not have preoperative distress but 
they did in the annual check-up showing an evident 
psychological deterioration after TKR (14 patients). 
According to the outcomes obtained from the four 
analyzed scales, patients in group 3 showed the best 
scores whereas those in group 4 got the worst ones 
in 3 of the 4 scales (VAS, WOMAC index and Knee 
Society functional subscale).

1.

2.

3.

4.

5.
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We found that preoperative surgical distress did not 
influence on the specific outcomes of the perfor-
mance of TKR. It was assessed using the Knee Soci-
ety Score (KSS) and by means of which it was 
concluded that the group differences were not signif-
icant on the functional subscale (p=0.980) or the 
subscale concerning the knee itself (p=0.494). Stud-
ies such as those by Brander, et al. [18] and Caraccci-
olo et al. [19] pointed to factors such as anxiety and 
depression as predictive factors of worse outcomes 
after TKA.
       Moreover, Munir observes how patients´ level of 
satisfaction undergoing TKR who presented preoper-
ative distress was not affected. He states, as in our 
series, that women are more likely to show preopera-
tive psychological distress. In addition, Duivenvoor-
den obtained similar outcomes in his study on TKR 
and hip replacement after 12 months. However, 
patients showed a lower rate of satisfaction in 
patients with preoperative anxiety and depression.
    On the other hand, patients with preoperative 
distress in our study achieved better outcomes in 
quality of life. By using WOMAC index, we came to 
the conclusion there was no evidence of psychologi-
cal distress which was statistically significant 
(p=0,015). This result contrasts with Lingards work 
who observed how patients with preoperative 
distress obtained lightly worse results after 12 and 24 
months of surgery. Nevertheless, it was not signifi-
cant in terms of pain and function related to the 
performance of TKR. There is evidence of the influ-
ence of distress not related to prosthetic surgery in 
medical literature. This influence is always negative 
concerning the outcomes of treatments and its 
relation with other diseases. Thus, Nicholson et al. 
[20] found that distress was related to an increased 
risk of cardiovascular diseases. Trask et al. [21] 
reported a relationship between psychological 
distress and poor outcomes in bone marrow trans-
plant and Daubs et al. [22] found that psychological 
distress was predictive of poor outcomes of surgery 
for spinal column.
      The former statements making reference to the 
negative influence of preoperative psychological 
distress contrast with the improvement of quality of 
life in our study of these patients (p=0,015) facing 
those who did not show this disorder before the 
surgery. Krikorian et al. [23] states it is essential to 
integrate mind (distress) and body (knee) when 
considering pain. Thus, the response to a somatic 
expression (articular pain) turns out to be an emo-
tional response (distress) that could be reversible.

According to the former observation, our results could be 
due to the fact that there were not only a physical 
improvement (decrease in joint pain) and a psychological 
improvement (decrease in the number of patients with 
distress) after intervention. It is noteworthy that psycho-
logical distress reversed in 28 out of 67 cases in the 
postoperative annual check-up. The reversible nature of 
psychological distress is also apparent in the study of 
Lingard.
        To provide statistically significant data to support our 
findings, the sample was divided into four groups accord-
ing to how distress progressed and overall and multiple 
comparison tests were performed (Tables 4 and 5). The 
overall comparative test showed statistically significant 
differences (p=0.006) in terms of quality of life between 
patients from group 3 and 4. Whereas patients in group 4 
developed postoperative distress, the ones in Group 3 
presented an improvement in distress disappearing one 
year after surgery.
     Likewise, groups 3 and 4 also showed statistically 
significant differences in quality of life (Table 5) in the 
multiple comparisons study (p=0.005). These results 
confirm the fact patients with preoperative distress in this 
study, would be the ones who achieve a better improve-
ment in quality of life after TKR. It would be due to the 
existence of not only an important improvement in 
psychological distress but also a physical one with this 
procedure.
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