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Chapter 6  
 
 
The influence of psychological symptoms on objective (Constant-Murley) 
and subjective (DASH) functional measurements in patients scheduled for 
shoulder surgery.  
 
 
Koorevaar CT, Madden K, Kleinlugtenbelt YV, Bulstra SK. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Submitted  
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Abstract 
 
Background 
Several shoulder scores are available to evaluate general shoulder function, 
pain and disability, ranging from objective clinician-based measurements to 
more subjective self-reported measurements. Psychological symptoms 
influence the shoulder scores, leading to worse outcome scores. 
 
Questions/Purposes 
1 To what extent do four common psychological symptoms (depression, 

anxiety, somatization and psychological distress) influence a 
subjective functional measure (DASH score) and a functional measure 
with more objective measurements (Constant-Murley score) in 
patients scheduled for shoulder surgery? 

2 Is there a mismatch between the subjective and objective measures 
and whether the difference is greater for patients with psychological 
symptoms compared to patients without psychological symptoms? 
Our hypothesis is that there is a greater mismatch between subjective 
and objective measures among patients with psychological symptoms 
compared to patients without psychological symptoms. 

 
Methods 
In consecutive patients scheduled for shoulder surgery in a five year period, 
we prospectively collected the pre-operative DASH score, Constant-Murley 
score, VAS pain score, and 4DSQ score. We determined whether there is a 
greater mismatch between the DASH and Constant-Murley for patients with 
psychological symptoms. We calculated the difference between the 
standardized Constant-Murley and DASH score and compared the mean 
scores for patients with and without psychological disorders using 
independent t-tests. We also performed a multivariable linear regression 
analysis for each of the outcomes to assess the influence of each of the 
psychological symptoms on the outcome score. 
 
Results 
1 To what extent do four common psychological symptoms (depression, 

anxiety, somatization and psychological distress) influence a 
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subjective functional measure (DASH score) and a functional measure 
with more objective measurements (Constant-Murley score) in 
patients scheduled for shoulder surgery?  
An increasing number of psychological disorders was significantly 
associated with worse Constant-Murley and DASH scores. Female 
gender, previous surgery, and dominant side affected, were also 
significantly associated with worse DASH scores, and glenohumeral 
instability was associated with better DASH scores. Female gender, 
age, glenohumeral osteoarthritis, and frozen shoulder, were also 
significantly associated with worse Constant-Murley scores, 
glenohumeral instability was associated with better Constant-Murley 
scores. 

2 Is there a mismatch between the subjective and objective measures 
and whether the difference is greater for patients with psychological 
symptoms compared to patients without psychological disorders?  
Multivariable models showed that psychological disorders significantly 
contribute to explaining the variance in the pre-operative functional 
outcomes, more for the DASH score than for the Constant-Murley 
score. However, the group with no psychological symptoms did not 
have significantly better concordance between the DASH and 
Constant-Murley than the psychological symptoms group. 

 
Conclusions 
Psychological symptoms significantly affect pre-operative functional 
measures. There is some evidence that psychological symptoms influence the 
DASH score (a subjective outcome) more than the Constant-Murley score (a 
more objective outcome). The number of psychological disorders is clinically 
important: the more psychological disorders patients have, the more the 
DASH score and Constant-Murley score is affected. Clinicians should be aware 
of the contributions made by psychological symptoms to these outcome 
instruments when making decisions regarding treatment priorities or 
interpreting treatment outcomes. 
 
Level of Evidence 
Level IV, Cross-sectional observational study 
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Introduction 
 
Background 
For the assessment of patient outcome following shoulder surgery, an 
increasing number of questionnaires have been introduced to evaluate 
general shoulder function, pain and disability.21 These questionnaires range 
from objective clinician-based measurements to more subjective self-reported 
measurements. In the past, more objective shoulder scores were commonly 
used. Patient reported outcome measures (PROMs) are subjective tools with a 
more patient-centered view on treatment evaluation which provide an 
evaluation of whether a treatment has worked in the (important) sense of 
whether or not the patient feels better, and how much better. As PROMs 
reflect patients’ perceived improvement more than clinician-based outcome 
measures, PROMs are probably more influenced by non-anatomic factors, for 
example by psychological symptoms.24 Because PROMs are used as orthopedic 
outcome measures we have to realize that they measure not only orthopedic 
shoulder symptoms but also other factors like psychological symptoms. The 
Constant-Murley questionnaire7 is a more objective and clinician-based 
shoulder outcome instrument and is the most widely used questionnaire in 
Europe.12 The DASH score11 is a self-report questionnaire designed to measure 
physical function and symptoms in people with any musculoskeletal disorder 
of the upper limb, and one of the most used PROMs in shoulder research. 
Several studies analyzed the influence of psychological symptoms on the 
perception of functional disability, activity level, and pain.19,20,21 This influence 
of psychological symptoms has been observed to lead to higher (worse) DASH 
scores.13,19,20,21 Only one relatively small study compared the influence of 
psychological symptoms on the Constant-Murley score and on the DASH 
score.21 In this study Constant-Murley scores were not correlated with 
psychological measures, whereas DASH scores were significantly correlated 
with symptoms of depression and anxiety.  However, that study only 
evaluated depression and pain anxiety; it did not evaluate anxiety, 
somatization, or distress. 
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Rationale 
Patient-reported outcome measures have become a well-recognized part of 
outcome assessment in orthopedic surgery. These questionnaires claim to 
measure joint-specific dimensions like pain, function in activities of daily living, 
and joint awareness or stiffness.10 However, interference of the patient’s 
psychological status with these orthopedic questionnaires could make 
accurate interpretation difficult.10 It is currently unclear whether and to what 
degree psychological factors influence these scores.     
 
Study Questions 
1 To what extent do four common psychological symptoms (depression, 

anxiety, somatization and psychological distress) influence a 
subjective functional measure (DASH score) and a functional measure 
with more objective measurements (Constant-Murley score) in 
patients scheduled for shoulder surgery? 

2 Is there a mismatch between the subjective and objective measures 
and whether the difference is greater for patients with psychological 
symptoms compared to patients without psychological disorders? Our 
hypothesis is that there is a greater mismatch between subjective and 
objective measures among patients with psychological symptoms 
compared to patients without psychological symptoms. 
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Methods 
 
Participants/study subjects 
In all consecutive patients scheduled for shoulder surgery in a five year period 
(2009-2013), demographic and clinical variables were collected prospectively 
two to three weeks before surgery in an outpatient clinic by an independent 
physiotherapist. The following preoperative variables were collected: age, 
gender, dominant shoulder, shoulder diagnosis, duration of shoulder 
complaints, and whether the patient had a history of surgery on the same 
shoulder. The DASH score, Constant-Murley score, VAS pain at rest and during 
activity and 4DSQ test were obtained. The study was carried out in compliance 
with the principles laid down in the Helsinki Declaration. Participants were 
informed about the study using a patient information letter and patients had 
the opportunity to ask questions about the study. Then, informed consent was 
received orally and formally recorded. Approval of this study was obtained 
from the Regional Medical Ethical Committee. 
 
Description of experiment, treatment or surgery 
The Four-Dimensional Symptom Questionnaire (4DSQ) is a psychological 
questionnaire validated for orthopedic shoulder patients.25,26 The 4DSQ is a 
50-item self-report inventory that is able to identify four psychological 
disorders: distress, depression, anxiety and somatisation. The distress scale 
measures people’s most general and most basic response to stress of any 
kind, from work or family demands to psychosocial difficulties or life events. 
The depression and anxiety scales identify specific symptoms of depressive 
and anxiety disorders, severe enough to warrant treatment. The somatisation 
scale measures symptoms that are associated with somatic stress. 
Psychological disorders in this study were defined to be present if patients 
scored medium or high risk on one of the domains of the 4DSQ (cut-off score 
for distress: 11, depression: 3, anxiety: 4 and somatisation: 13). We used the 
4DSQ to determine whether patients had symptoms of any of the four 
psychological disorders. We recorded the number of psychological disorders 
for which each patient met the criteria. 
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Variables, outcome measures, data sources, and bias 
The DASH questionnaire is a 30-item, self-report questionnaire designed to 
measure physical function and symptoms in people with any musculoskeletal 
disorder of the upper limb.11 The DASH has been shown to be reliable, valid 
and responsive in patients with shoulder disability. For ease of comparison 
with the other outcomes, we inverted the DASH score throughout the paper 
so that a higher score is indicative of better function. The Constant-Murley 
score (CMS) is a 100-points scale and divided into four subscales: pain (15 
points), activities of daily living (20 points), strength (25 points) and range of 
motion (40 points).7 Subjective findings (severity of pain, activities of daily 
living and working in different positions) of the participants are responsible for 
35 points and objective measurements (active range of motion and muscle 
strength) are responsible for the remaining 65 points. Pain intensity was 
measured by the use of the visual analog scale (VAS pain score), where a score 
of 0 points represents no pain and a score of 10 points represents unbearable 
pain. Patients were given a visual scale and asked to point to the best 
representation of their pain. VAS pain during rest, VAS pain during activity and 
VAS pain mean was obtained. 
 
Demographics, description of study population 
We included 500 patients in this analysis. Of those 500 patients, 52.6% 
(263/500) were male, 90.2% (451/500) had no history of previous shoulder 
surgery, and the mean age was 51.2 years (SD 15.6). Most patients (64.0%; 
320/500) had their dominant side affected.  The most common shoulder 
diagnoses were rotator cuff rupture (32.4%; 162/500) and glenohumeral 
instability (21.8%; 109/500). The mean VAS pain score during activity was 7.8 
(SD 2.1) and at rest was 1.7 (SD 1.9). Nearly one third of patients (31.6%; 
158/500) had one or more of the psychological disorders of interest (Table 1).      
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Table 1. Demographic Characteristics. 
Characteristic (N = 500) Number (%) 
Male 
Female 

263 (52.6) 
237 (47.4) 

Diagnosis 
    Rotator cuff rupture  
    Glenohumeral instability  
    Acromioclavicular joint pathology  
    Subacromial pain syndrome 
    Glenohumeral osteoarthritis     
    Frozen shoulder 

 
162 (32.4) 
109 (21.8) 
83 (16.6) 
80 (16.0) 
62 (12.4) 
4 (0.8) 

No previous surgery  
Previous surgery 

451 (90.2) 
49 (9.8) 

Right side affected 
Left side affected 

296 (59.2) 
204 (40.8) 

Dominant side affected 
Non-dominant side affected 

320 (64.0) 
180 (36.0) 

Mean age (years; SD) 51.2 (15.6) 
Median duration of symptoms (months; IQR) 18.0 (Q1-Q3: 10-48) 
4DSQ – Binary 
Distress 105 (21.0) 
Depression 41 (8.2) 
Anxiety 64 (12.8) 
Somatisation 81 (16.2) 
Any 158 (31.6) 
4DSQ – Continuous Mean (SD) 
Distress 6.5 (6.1) 
Depression 0.6 (1.8) 
Anxiety 1.3 (2.7) 
Somatisation 6.9 (5.4) 
VAS Pain 
During activity 7.8 (2.1) 
At rest 1.7 (1.9) 
Mean 5.0 (2.3) 

 
 
Table 2 shows the outcome scores (Constant-Murley and DASH) for all 
patients and broken down by the presence or absence of psychological 
disorders.  The mean Constant-Murley score for all patients was 52.9 (SD 
19.5). The mean DASH score, inverted so that a high score indicates better 
function, was 58.9 (SD 19.6). For all four outcome measures, the results are 
apparently better for patients without psychological disorders compared to 
those with psychological disorders. 
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Table 2. Outcome Scores by Psychological Disorder. 
Psychological Disorder Mean CMS Mean DASH 

(inverted*) 
Standardized 
difference** 

Difference p 
Value 

No distress  
Distress 

55.2 (18.7) 
44.2 (20.0) 

62.0 (19.3) 
47.5 (16.6) 

0.03 (0.88) 
-0.13 (0.82) 

0.081 

No depression  
Depression 

53.6 (19.2) 
45.6 (21.1) 

59.8 (19.6) 
49.0 (17.7) 

0.01 (0.87) 
-0.13 (0.83) 

0.307 

No anxiety  
Anxiety 

54.4 (19.0) 
42.6 (19.5) 

60.6 (19.2) 
47.7 (19.0) 

0.01 (0.87) 
-0.04 (0.84) 

0.680 

No somatisation Somatisation 54.5 (19.5) 
44.7 (17.1) 

61.1 (19.5) 
47.9 (16.4) 

0.03 (0.88) 
-0.14 (0.78) 

0.115 

No psychological disorder  
Any psychological disorder 

56.2 (18.6) 
45.7 (19.4) 

63.2 (19.0) 
49.6 (19.6) 

0.05 (0.89) 
-0.10 (0.81) 

0.072 

All patients  52.9 (19.5) 58.9 (19.6) 0.00 by 
definition 

-- 

*The DASH score is inverted so that a higher score means better function 
**Difference between DASH and Constant-Murley converted to standardized z scores 

 
 
Statistical analysis, study size 
We analyzed patient demographics and outcome data for the whole sample 
descriptively using counts and percentages for categorical data and for 
continuous outcomes we used mean and standard deviation (SD) or median 
and interquartile range (IQR) as appropriate for the distributions. We also 
present mean outcome scores for patients with and without each psycho-
logical disorder. To determine if there is a “mismatch” between the DASH and 
Constant-Murley scores and whether the mismatch is greater for patients with 
psychological symptoms, we converted the Constant-Murley and DASH scores 
to z scores for standardization. We then calculated the difference between 
the standardized Constant-Murley and DASH score and compared the mean 
scores for patients with and without psychological disorders using 
independent t-tests.  We performed a multivariable linear regression analysis 
for each of the outcomes (DASH and Constant-Murley) to assess the influence 
of each of the psychological symptoms on the outcome score. We determined 
a priori that we would adjust for age, sex, duration of symptoms, previous 
shoulder surgery, dominant side, and shoulder diagnosis. We explored 
multicollinearity using variance inflation factor statistics, using an a priori 
threshold of VIF >10 for presence of multicollinearity. We used partial F tests 
to determine the relative contribution of the psychological disorders in the 
regression model. There were no missing data in the dataset. Statistical 
analyses were completed using Stata version 13.1. 
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Results 
 
1 To what extent do four common psychological symptoms (depression, 

anxiety, somatization and psychological distress) influence a subjective 
functional measure (DASH score) and a functional measure with more 
objective measurements (Constant-Murley score) in patients scheduled 
for shoulder surgery? 

 
Table 3 shows the results of the adjusted analysis for the DASH score 
(inverted). Female gender, previous surgery, dominant side affected, and an 
increasing number of psychological disorders were all significantly associated 
with worse DASH scores, and glenohumeral instability was associated with 
better DASH scores. Age, other diagnoses, and duration of symptoms were 
not associated with the DASH score. We found no evidence of serious 
multicollinearity with VIF statistics.  
 
 
Table 3. Adjusted Analyses – inverted DASH. 
Factor Coefficient 95% CI p Value 
Female gender -9.78 -12.83 to -6.71 < 0.001 
Age -0.08 -0.23 to 0.07 0.277 
Diagnosis 
    Rotator cuff rupture 
    Glenohumeral instability 
    AC joint pathology 
    Glenohumeral osteoarthritis 
    Frozen shoulder 
    Subacromial pain syndrome 

 
-2.99 
10.69 
4.45 
-3.65 

-11.04 
REF 

 
-7.75 to 1.78 
5.12 to 16.25 
-0.71 to 9.60 
-9.78 to 2.48 

-27.79 to 5.72 
REF 

 
0.218 

<0.001 
0.091 
0.242 
0.196 
REF 

Previous surgery -4.99 -9.94 to -0.04 0.048 
Dominant side affected -3.26 -6.35 to -0.17 0.039 
Duration of symptoms 0.02 -0.02 to 0.05 0.289 
Number of psychological disorders 
    0 
    1 
    2 
    3 
    4 

 
REF 

-8.79 
-10.21 
-13.92 
-15.65 

 
REF 

-12.87 to -4.71 
-15.88 to -4.54 
-20.43 to -7.41 
-24.96 to -6.33 

 
REF 

<0.001 
<0.001 
<0.001 
0.001 

REF = reference category 
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Table 4 shows the results of the adjusted analysis for the Constant-Murley 
score. Female gender, age, glenohumeral osteoarthritis, frozen shoulder, and 
an increasing number of psychological disorders were all significantly 
associated with worse Constant-Murley scores, and glenohumeral instability 
was associated with better Constant-Murley scores. Other diagnoses, previous 
surgery, dominant side affected, and duration of symptoms were not 
associated with the Constant-Murley score. We found no evidence of serious 
multicollinearity with VIF statistics. 
 
 
Table 4. Adjusted Analyses - Constant-Murley. 
Factor Coefficient 95% CI p Value 
Female gender -9.12 -11.83 to -6.41 <0.001 
Age -0.33 -0.46 to -0.20 <0.001 
Diagnosis 
    Rotator cuff rupture 
    Glenohumeral instability 
    AC joint pathology 
    Glenohumeral osteoarthritis 
    Frozen shoulder 
    Subacromial pain syndrome 

 
-2.47 
9.46 
3.87 

-10.40 
-23.59 

REF 

 
-6.68 to 1.75 
4.54 to 14.38 
-0.69 to 8.44 

-15.82 to -4.98 
-38.41 to -8.76 

REF 

 
0.250 

<0.001 
0.096 

<0.001 
0.002 
REF 

Previous surgery -3.34 -7.72 to 1.04 0.135 
Dominant side affected 1.34 -1.39 to 4.08 0.335 
Duration of symptoms 0..2 -0.01 to 0.05 0.204 
Number of psychological disorders 
    0 
    1 
    2 
    3 
    4 

 
REF 

-3.80 
-8.34 
-7.63 

-12.05 

 
REF 

-7.41 to -0.19 
-13.35 to -3.32 
-13.39 to -1.87 
-20.29 to -3.81 

 
REF 

0.039 
0.001 
0.010 
0.004 

REF = reference category 

 
 
2 Is there a mismatch between the subjective and objective measures 

and whether the difference is greater for patients with psychological 
symptoms compared to patients without psychological disorders? Our 
hypothesis is that there is a greater mismatch between subjective and 
objective measures among patient with psychological symptoms 
compared to patients without psychological symptoms. 
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Partial F tests (Table 5) showed that our full model (with psychological 
symptoms included) was able to predict 40% of the variance in Constant-
Murley scores and 27% for the DASH scores. For the DASH score, the full 
model with psychological symptoms was able to account for nearly 7% more 
variance than a reduced model without psychological symptoms included (this 
was significant; p<0.001). For the Constant-Murley score, psychological 
symptoms added significant value (p<0.001) compared to the reduced model, 
but less so than with the DASH (3% more variance explained). 
 
 
Table 5. Partial F Tests. 
Dependent Variable R2 - model without 

psychological symptoms 
R2 - model with 

psychological symptoms 
Change in R2 

DASH 0.2052 0.2731 0.0679 
 

Constant-Murley 0.3699 0.4022 0.0333 
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Discussion 
 
Background and rationale 
PROMs are outcome measures that have become very popular because they 
allow a more patient-centered view in treatment evaluation. A number of 
disease and joint-specific PROM assessment instruments have been 
developed for use in orthopaedic conditions.3,5,8,9 These outcome 
questionnaires focus mainly on the patient’s function in typical activities of 
daily living, pain and joint function. In adjusted analyses, we found a strong 
relationship between the number of psychological disorders and the pre-
operative Constant-Murley score and the DASH score. In fact, as the number 
of psychological disorders increases, there is an associated decline in pre-
operative functional outcomes showing a dose-response type relationship. 
Our multivariable models showed that psychological disorders significantly 
contribute to explaining the variance in pre-operative functional outcomes, 
especially for the DASH. Although these shoulder scores aim to measure 
specific physiological dimensions like pain, stiffness, function or joint 
awareness, our results suggest that they considerably reflect patients’ 
psychological status as well. This finding is perhaps even more evident when 
using a more subjective outcome like the DASH compared to a more objective 
measure like the Constant-Murley score. 
 
Limitations 
The major strength of our study is the prospectively collected data and the 
large sample size. We used validated orthopaedic clinical outcome scores and 
a psychological questionnaire validated for orthopaedic shoulder patients. We 
included a heterogeneous study population with shoulder complaints that had 
different diagnoses, pain levels, functional disability and duration of 
symptoms, which could improve the generalizability of our findings. Some 
limitations have to be mentioned. The DASH score can be influenced by any 
disorder of the upper extremity; not just the shoulder disorder of interest in 
this study. There may be other factors, like comorbidities, workers’ 
compensation status, work status, education level, marital status and smoking 
that may affect DASH and Constant-Murley scores. However, we were able to 
account for a large proportion of the variance with the multivariable model 
that we used in this study. Psychological disorders in this study were defined 
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to be present if the patients scored medium or high risk on one of the 
domains of the 4DSQ. The 4DSQ questionnaire is a tool to identify psycho-
logical symptoms. However, having psychological symptoms is not the same 
as having a psychological illness. Psychological illnesses have to be diagnosed 
by a psychologist or psychiatrist using DSM-V criteria. However, the structured 
psychiatric interviews are too time-consuming and require a vast amount of 
expertise to be considered feasible for routine outpatient visits. We did not 
account for the use of antidepressants and whether patients were being 
treated by a psychologist or psychiatrist. 
 
1 To what extent do four common psychological symptoms (depression, 

anxiety, somatization and psychological distress) influence a subjective 
functional measure (DASH score) and a functional measure with more 
objective measurements (Constant-Murley score) in patients scheduled 
for shoulder surgery? 

 
Four common psychological symptoms were identified by the 4DSQ test. We 
observed that the number of psychological disorders is associated with the 
DASH score and Constant-Murley. The more psychological disorders patients 
have, the more they affect the DASH and Constant-Murley scores. This 
relationship was found with all four psychological domains. We are not aware 
of any previous study reporting this important relationship. As a result, it 
seems important to identify not only symptoms of depression and anxiety in 
shoulder patients, but also the clinical relevant symptoms of psychological 
distress and somatisation. 
The correlation between psychological symptoms and shoulder PROMs could 
be explained by the fact that orthopaedic patients experience pain and 
disability which can cause psychological distress and reduce quality of life. 
Psychological disorders can, on the other hand, result in worse physical 
outcome by interfering with patients’ compliance with treatment15,18 and 
affecting pain coping strategies.1,19,23 An alternative explanation to the overlap 
in mental and physical health parameters in these assessment tools is a failure 
of the patient-reported outcome measure to discriminate the overlapping 
physical and psychological constructs, resulting in poor divergent validity.10 
Poor orthopaedic shoulder outcome scores in patients with psychological 
symptoms can therefore reflect poor physical outcome, poor psychological 



510080-L-sub01-bw-Koorevaar510080-L-sub01-bw-Koorevaar510080-L-sub01-bw-Koorevaar510080-L-sub01-bw-Koorevaar
Processed on: 18-5-2017Processed on: 18-5-2017Processed on: 18-5-2017Processed on: 18-5-2017 PDF page: 135PDF page: 135PDF page: 135PDF page: 135

6

135

 
 

status, or both. The Constant-Murley score and DASH score are validated 
outcome measures and the validation status suggests that these scores 
measure specific dimensions like shoulder pain, function and activities. 
However, in patients with psychological symptoms the DASH score, and also 
the Constant-Murley score, considerably reflect patients’ psychological 
status.19,21 It is clearly desirable to use a diagnostic tool that both separates 
physical from psychological variables and enables one to assess orthopaedic 
physical function in isolation.10 In adjusted analyses, we found a significant 
association between psychological symptoms and the Constant-Murley score, 
indicating that psychological symptoms do have an influence on the Constant-
Murley score but likely to a lesser extent than on the DASH score.  
 
1 Is there a mismatch between the subjective and objective measures 

and whether the difference is greater for patients with psychological 
symptoms compared to patients without psychological disorders?  

 
The most commonly used shoulder outcome instruments reportedly yield 
varying scores even when used to evaluate similar disorders.4,22 Such 
variations could result from the degree to which the scores are influenced by 
psychological distress. We hypothesized that there would be a difference in 
how psychological symptoms impact the DASH compared to the Constant-
Murley because of the different construct of the two shoulder scores.  
For the Constant-Murley score, a previous study showed that patient-based 
assessments accounted for only 35% of the score (the remaining 65% was 
allocated to objective assessments of ROM and strength), whereas the DASH 
score is based wholly on patient-based or self-reported assessments. Only one 
previous study compared the influence of psychological symptoms on the 
Constant-Murley score and on the DASH score.21 They also observed that the 
DASH score was influenced more by psychological symptoms than the 
Constant-Murley score. In this study the Constant-Murley score was not 
correlated with psychological measures, the DASH score, however, was 
significantly correlated with symptoms of depression and anxiety. The authors 
concluded that patient-based outcome measures (like the DASH or Simple 
Shoulder Test) assessed physical impairment and psychological distress, but 
clinician-based outcome instruments (like the Constant-Murley score) did not 
reflect patients’ psychological distress.21 We cannot confirm their conclusion, 
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in our large study population the influence of psychological symptoms on the 
DASH score was higher than on the Constant-Murley score, but we did find an 
association between psychological symptoms and the Constant-Murley score.    
Several disease-specific orthopaedic scores are reported to correlate 
significantly with psychological variables.2,6,14,16,20 These studies analyzed the 
relationship between depressive symptoms and the DASH score and found 
that depressive symptoms (CESD-D) were moderately correlated with the 
DASH score and accounted for 23% of the variance of the DASH score. 
Furthermore, the CES-D scores were found to account for more variance in 
DASH scores (a measure of perceived disability) than other objective clinical 
measurements, such as muscle strength and range of motion. Ring19 observed 
a significant moderate correlation between the DASH score and depression in 
patients with elbow and wrist pathology. In another study by Niekel et al.,17 
symptoms of depression, catastrophizing, and anxiety accounted for up to 
23% of the variation in DASH score. Roh21 studied to what degree shoulder 
outcome instruments reflect patients’ psychological distress. They found that 
Constant-Murley scores did not correlate with psychological measures, 
whereas DASH scores correlated with PASS and CES-D. Psychological distress 
contributed to worsening DASH scores but not worsening Constant-Murley 
scores. DASH scores were more strongly influenced by pain, anxiety, and 
depression than the Constant-Murley score.  
In a multivariable regression analysis, a model containing only psychological 
variables explained 17% of the variation in DASH scores. Two studies 
concluded that a large variability in DASH scores in upper extremity disorders 
seemed to arise from psychosocial rather than physical factors.19,21 This is 
congruent with the findings of the current study where we found that adding 
psychological disorders to the model significantly improved the model. This 
model improvement was greater for the DASH than for the Constant-Murley 
score, which is also congruent with previous findings and our hypothesis. 
However, in our unadjusted analysis, these differences were not statistically 
significant.     
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Conclusions 
Psychological symptoms significantly affect pre-operative functional 
measures. There is some evidence that psychological symptoms influence the 
DASH score (a subjective outcome) more than the Constant-Murley score (a 
more objective outcome). The number of psychological disorders are clinically 
important: the more psychological disorders patients have, the worse DASH 
and Constant-Murley scores they have. Clinicians should be aware of the 
contributions made by psychological symptoms to these outcome instruments 
when making decisions regarding treatment priorities or interpreting 
treatment outcomes. 
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