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Chapter 10 General discussion and future perspective.  
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Validation of the psychological questionnaire 4DSQ in orthopedic shoulder 
patients 
The 4DSQ is the only psychological questionnaire, to our knowledge, that is 
validated in orthopedic shoulder patients. The 4DSQ is a unique questionnaire 
that identifies psychological symptoms of four clinical relevant psychological 
disorders: distress, depression, anxiety and somatisation. During the 
validation process, we especially paid attention to the items of the somatic 
scale because some questions addresses somatic symptoms that are related 
to the symptoms in patients with shoulder complaints. We found that the 
4DSQ in orthopedic shoulder patients measures the same constructs as in 
general practice patients in all psychological domains and can therefore be 
used in orthopedic practice to measure psychological disorders in patients 
with shoulder complaints. The shoulder patients tended to score higher on the 
somatisation scale, resulting in a new cut-off point for somatisation. 
The 4DSQ is a different psychological score than other more frequently used 
psychological scores in orthopedic research, like the Hospital Anxiety and 
Depression Scale (HADS),1 Center for Epidemiologic Studies Depression Scale 
(CES-D)2 and Pain Anxiety Symptom Scale (PASS).3 In the 4DSQ score distress 
was constructed as a fourth dimension of psychopathology besides 
depression, anxiety and somatisation. Characteristic distress symptoms are 
worry, irritability, tension, listlessness, poor concentration, sleeping problems 
and demoralization. Distress symptoms virtually always accompany mood and 
anxiety disorders. The developers of the 4DSQ score tried to separate distress 
from depression and anxiety, and considered that what was left to be the core 
symptomatology of major depression and anxiety. Whereas distress was 
thought to be primarily a manifestation of a stress-coping problem, 
depression and anxiety are triggered or aggravated by still poorly understood 
dysfunctions of mood and anxiety regulation systems.4 In other psychological 
scores, like the HADS, CES-D and PASS score, psychological symptoms of 
distress are not identified separately from symptoms of depression and 
anxiety but distress symptoms are scored in the depression and anxiety scales. 
We are not aware of any other psychological questionnaires that identify 
these non-specific distress symptoms.  
Because the 4DSQ questionnaire identifies the more stress-related symptoms 
of distress, we were interested during our studies to examine whether the 
relationship between the distress symptoms and functional outcome after 
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shoulder surgery would be different than the relationship between the 
symptoms of depression and anxiety and functional outcome after shoulder 
surgery. In chapter 3 and 4 we did not observe that the relationship between 
distress symptoms and functional outcome after shoulder surgery were 
different compared to the relationship between symptoms of depression and 
anxiety and functional outcome. We therefore found no evidence in our 
studies or literature that the separation of the distress symptoms from the 
depression and anxiety scales by the 4DSQ questionnaire has a clinicically 
added value when used to study clinical outcome after surgery. In primary 
care, the distress scale of the 4DSQ questionnaire has proven to be clinically 
relevant4. The distress score was found to be the most important predictor of 
social dysfunctioning and sick leave4. 
 
The relationship between psychological symptoms and shoulder complaints 
In chapter 3,4 and 6 the relationship between psychological symptoms and 
shoulder symptoms was studied. Based on the findings of chapter 3 and 4 we 
postulate that: 
‘Psychological symptoms only influence the perception of shoulder pain and 
function but not the clinical effect of shoulder surgery.’ 
(The clinical effect of shoulder surgery is defined as the change of shoulder 
pain and function before and after surgery corrected for the presence or 
absence of psychological symptoms.) 
We did not find an association between preoperative psychological symptoms 
and DASH score changes before and after surgery. Postoperative psychological 
symptoms however were significantly associated with a worse clinical 
outcome. This does not support the hypothesis that psychological symptoms 
only influence the perception of shoulder pain and function, but not the 
clinical effect of shoulder surgery. Why did we observe a positive association 
between postoperative psychological symptoms and DASH change score? 
In figure 2 of chapter 4 the relationship between psychological symptoms 
(separated in the four psychological domains) and self-reported shoulder 
symptoms (DASH score) is shown 
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Figure 2 (from chapter 3). Influence of symptoms of psychological disorders 
on the DASH scores before and after surgery. 
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In all patient groups, an improvement of DASH score was observed, especially 
when preoperative psychological symptoms disappeared after surgery. The 
DASH scores 12 months after surgery improved most, if no psychological 
symptoms were present at follow-up. In literature and in our study population 
psychological symptoms negatively influenced the perception of shoulder pain 
and function, resulting in higher (worse) DASH scores. Table 3 shows the DASH 
scores of patients with and without psychological symptoms in the 
preoperative period and 12 months after surgery. In the preoperative period 
the DASH score in the group with psychological symptoms was 33% higher 
than the DASH score of the group with no psychological symptoms. Twelve 
months after surgery the DASH score in the group with psychological 
symptoms was 95 % higher than the DASH score of the group with no 
psychological symptoms.  
 
 
Table 3 of chapter 3. DASH scores in patients with and without preoperative 
symptoms of psychological disorders. 
 
Preoperative symptoms of 
psychological disorders 

 DASH preop DASH postop DASH change score 

distress                 n = 66 (20%) 51.6 26.2 26.5 
no distress            n = 249 (80%) 37.7 14.5 23.0 
depression            n = 24 (7%) 50,9 31.2 16.7 
no depression      n = 291 (93%) 39.7 15.7 24.2 
anxiety                  n = 43 (13%) 51.0 28.5 21.9 
no anxiety            n = 272 (87%) 38.9 15.1 23.9 
somatisation         n = 46 (15%) 52.1 30.2 21.8 
no somatisation   n = 269 (85%) 38.6 14.6 24.0 
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The previous data give us the impression that in patients with lower pain 
levels, psychological symptoms have a high impact on the perception of pain. 
If the pain level is more severe the impact of psychological symptoms on the 
perception of pain is less prominent. This concept could explain that the 
difference in DASH scores between the group with and without psychological 
symptoms is higher 12 months after surgery, with low pain scores, than in the 
preoperative period, with higher pain scores. Because of the higher impact of 
psychological symptoms on the perception of pain 12 months after surgery, 
postoperative psychological symptoms were found to be associated with 
worse clinical outcome (change of DASH scores) after shoulder surgery. If 
linear logistic regression models could be adjusted to accommodate for the 
impact of psychological symptoms on the perception of pain is dependent on 
the pain level, than propably no association between postoperative 
psychological symptoms and clinical outcome will be found.  
At the start of this research project no studies were published about the 
influence of preoperative psychological symptoms on clinical outcome after 
shoulder surgery. Two recent studies, with small study populations  
(n=70 and n=47), evaluated preoperative psychological distress and functional 
outcome after rotator cuff surgery.5,6 These studies found the same results as 
in our study: no significant association was observed between preoperative 
psychological symptoms and functional outcome after shoulder surgery. One 
of the two studies6 with a study population of 47 patients described the 
change of psychological symptoms after shoulder surgery in patients with 
preoperative psychological symptoms. They observed that symptoms of 
depression disappeared in 73% and symptoms of anxiety in 82% after 
shoulder surgery. We also found that preoperative psychological symptoms 
disappeared in 40% of the patients after shoulder surgery (distress 44%, 
depression 25%, anxiety 57%, somatisation 35%). These studies did not 
analyze the association of postoperative psychological symptoms with 
functional outcome.    
  
Measuring outcome of shoulder surgery 
In this thesis we observed that psychological symptoms significantly affect 
pre-operative functional shoulder measures. Psychological symptoms 
influence the DASH score (a subjective outcome) more than the Constant-
Murley score (a more objective outcome).  
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In literature the influence of psychological symptoms on PROMs (DASH score, 
Simple Shoulder Test, Western Ontario McMaster (WOMAC) scale, Knee 
Society rating system (KSRS) has been reported.7-16 If psychological symptoms 
were present, the PROM score correlated in some studies at least as much 
with psychological symptoms as with objective symptoms.7,9,10 This is 
congruent with the findings of the current study where we found that adding 
psychological disorders to the multivariable model significantly contribute to 
explaining the variance in pre-operative functional outcomes, especially for 
the DASH score.   
If outcome scores are used to compare functional outcome after shoulder 
surgery we could use different outcome measurements: a PROM, a more 
clinician based score like the Constant Murley score, a quality of life 
questionnaire or a patient satisfaction score. Although PROMs reflect more 
the patient perceived outcome after treatment, when psychological 
symptoms are present we have to take into account that the PROM 
significantly reflects the psychological status of the patients. Clinicians should 
be aware of the contributions made by psychological symptoms to outcome 
instruments when making decisions regarding treatment priorities or 
interpreting treatment outcomes.  
   
 
Clinical relevance of findings of this thesis 
 
In most patients with an adequate diagnosis, an appropriate surgical 
technique and rehabilitation program, shoulder surgery resulted in a 
significant reduction of pain and disability. Preoperative psychological 
symptoms were not associated with worse clinical outcome after shoulder 
surgery. As a consequence of the findings in this study, we suggest that 
patients with an indication for shoulder surgery and psychological symptoms 
should not be excluded from surgery. Most patients with psychological 
symptoms before surgery benefit from shoulder surgery, especially when 
psychological symptoms disappear after surgery.  
Preoperative symptoms of distress, depression, anxiety and somatisation 
improved after shoulder surgery, however in 56% of patients psychological 
symptoms persisted after shoulder surgery. If psychological symptoms were 
present 12 months after surgery, functional outcome and patient perceived 
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improvement of pain and function after surgery were worse. If patients are 
not satisfied with the results after shoulder surgery and the DASH score did 
not improve, the 4DSQ questionnaire could be used to identify psychological 
disorders. Psychological symptoms could be a reason why patients report 
persistent shoulder complaints. Treatment of psychological symptoms might 
positively influence the perception of shoulder pain and function. 
 
 
Future research themes 
 
Postoperative psychological symptoms were highly associated with worse 
functional outcome and patient perceived improvement of pain and function 
after shoulder surgery. Future studies could focus on factors that predict the 
persistence of psychological symptoms after shoulder surgery or the 
development of new psychological symptoms after surgery. If we can predict 
the persistence of postoperative psychological symptoms we can search for 
treatment options to improve psychological symptoms and as a consequence 
improve clinical outcome after shoulder surgery.  
Patient expectations before shoulder surgery might be associated with clinical 
outcome after shoulder surgery. We developed a new, practical and easy to 
use patient expectations survey (PESS). With this survey further research can 
be performed. If certain patient expectations are associated with clinical 
outcome or are unrealistic, the survey can be used to discuss the expectations 
with the patients and try to adapt the expectations to be more realistic and 
attainable. Also, identified patient expectations can be used to choose the 
best treatment for the individual patient to improve outcome after treatment. 
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Take home message 
 
1 A significant improvement in shoulder function, activity level and pain 

was achieved after shoulder surgery, irrespective of psychological 
symptoms before surgery.  

2 Psychological symptoms disappeared in 40% of patients after shoulder 
surgery. 

3 Psychological symptoms 12 months after shoulder surgery were 
strongly associated with worse functional outcome and patient 
perceived improvement of pain and function. 

4 Psychological symptoms significantly affect functional shoulder 
measures. Psychological symptoms influence the DASH score (PROM) 
more than the Constant-Murley score (a more objective outcome 
measure). 
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