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Chapter 4 
 
Do psychological symptoms change after shoulder surgery? A prospective 
longitudinal cohort study. 
 
 
Koorevaar CT, Riet van ‘t E, Landman EBM, Gerritsen M, Madden K, Bulstra SK 
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Abstract 
 
Background and purpose 
The relationship between psychological symptoms and shoulder pain and 
disability is not clearly defined. The primary aim of this study was to describe 
the change in psychological symptoms, as measured before and after shoulder 
surgery. The secondary aim was to determine the association between change 
in shoulder pain and function before and after surgery and change in 
psychological symptoms pre- and post-surgery.  
 
Methods 
In this prospective longitudinal cohort study, 176 patients were included. The 
primary outcome measure was change of symptoms of distress, depression, 
anxiety and somatization between baseline and 12 months’ follow up 
measured with the Four-Dimensional Symptom Questionnaire (4DSQ). The 
primary determinant was the Disabilities of the Arm, Shoulder and Hand 
(DASH). Linear regression analysis was performed, corrected for age, gender, 
duration of the symptoms, previous shoulder surgery and preoperative DASH 
score.  
 
Results 
Preoperative symptoms of psychological disorders disappeared in 40% of the 
patients after shoulder surgery. Change in DASH score was significantly 

-0.150) 
- 0.045) for depression (p = 0.002),  

- 0.053) for anxiety - 0.139) for 

-2.255 (-4.400 - -0.109), p = 0.040) 
-0.851 (-1.595 - -0.107), p = 0.025).  

 
Conclusion 
Preoperative psychological symptoms improved in 40% of patients after 
shoulder surgery. Improvement of shoulder pain and function after shoulder 
surgery was associated with improvement of psychological symptoms of 
distress, depression, anxiety and somatization, but this association was small. 
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Introduction 
 
Psychological symptoms are frequently encountered in patients scheduled for 
shoulder surgery (Cho 2013, Cho 2015, Dekker 2016, Koorevaar 2016, Roh 
2012). The relationship between psychological symptoms and shoulder pain 
and disability is not clearly defined. Psychological symptoms have been 
suggested to be associated with chronic musculoskeletal pain. Depressive 
symptoms were frequently observed in patients with chronic pain and 
depressed patients often reported pain and disability (Magni et al. 1994, 
Rajala et al. 1995).  Depression in patients with chronic shoulder pain is 
suggested to be a consequence of the chronic pain or disability, but in 
contrast, chronic shoulder pain and disability might also reflect an underlying 
depressive disturbance (Roh 2012 Arch).  
If chronic shoulder pain and disability reflect an underlying psychological 
disturbance and the psychological symptoms are not treated, then clinical 
outcome after shoulder surgery should be worse in patients with psycho-
logical symptoms. On the other hand, if psychological symptoms are a 
consequence of chronic shoulder pain and disability, than these psychological 
symptoms are expected to disappear after successful shoulder surgery. Three 
recent studies observed the change of psychological symptoms after shoulder 
surgery (Potter, Cho, Dekker), in two studies after rotator cuff repair and one 
after subacromial decompression. They all observed an improvement of 
symptoms of depression and anxiety after surgery (Potter, Cho, Dekker). 
These studies did not analyze whether the change of psychological symptoms 
after shoulder surgery was associated with an improvement in shoulder pain 
and function. Koorevaar et al observed in a large study population that 
preoperative psychological symptoms were not associated with clinical 
outcome after shoulder surgery. Postoperative psychological symptoms 
however were significantly associated with worse clinical outcome. The 
relationship between psychological symptoms and chronic shoulder pain and 
disability could be clinically relevant. If psychological symptoms disappear 
after successful shoulder surgery, than orthopedic treatment of the shoulder 
complaints will result in improvement of pain, disability and psychological 
symptoms. If psychological symptoms are not related to the shoulder pain, 
psychological symptoms will persist after shoulder surgery, and may have an 
impact on the perceived pain and disability and negatively affect the clinical 
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result after shoulder surgery (Ring, Cho 2013, Cho 2015, Potter 2014. 
Koorevaar 2016).    
The primary aim of this study was to describe the change in psycho-logical 
symptoms, as measured before and after shoulder surgery. The secondary aim 
was to determine the association between change in shoulder pain and 
disability after surgery and change in psychological symptoms pre- and post-
surgery.    
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Methods 
 
Design and study population 
This study was a prospective longitudinal cohort study. We included all 
consecutive patients that were planned for elective shoulder surgery in a one 
and a half year period (January 2012 until May 2013). Procedures were carried 
out in a general teaching hospital by a single surgeon and his supervised 
trainees. Approval of this study was obtained from the regional Medical 
Ethical Committee. We considered patients to be eligible for the study if they 
were scheduled for elective shoulder surgery and were at least sixteen years 
of age. Patients were excluded if they were undergoing a diagnostic shoulder 
arthroscopy or a shoulder arthrodesis, were treated because of a fracture or 
fracture sequelae, were unable to complete questionnaires because of 
language or cognitive disorders or had a re-operation or sustained shoulder 
fracture after surgery within the study period. If patients had more than one 
operation on one or both shoulders in the study period, only the last 
operation was included in this study. 
 
Outcome measure and primary determinant 
The primary outcome measure was change of psychological symptoms 
between baseline and 12 months’ follow up measured with the Four-
Dimensional Symptom Questionnaire (4DSQ), a psychological questionnaire 
validated in orthopedic shoulder patients (Koorevaar et al. 2015). The 4DSQ is 
a 50-item self-report inventory that identifies four psychological disorders: 
distress, depression, anxiety and somatization (Terluin et al. 2006). The 
distress scale measures people’s most general, most basic response to stress 
of any kind, be it work or family demands, psychosocial difficulties or life 
events. The depression and anxiety scales measure specific symptoms of 
depressive and anxiety disorders, severe enough to warrant specific treat-
ment. The somatisation scale measures symptoms associated with somatic 
stress. Psychological disorders in this study were defined to be present if the 
patient scored medium or high risk on (one of the items of) the 4DSQ (Terluin 
2006 and 2009). The 4DSQ was equally able to detect depressive and anxiety 
disorders as the Hospital Anxiety and Depression Scale (HADS) (Terluin et al. 
2009) and an English version of the 4DSQ has been validated (Terluin et al. 
2014). The primary determinant was the Disabilities of the Arm, Shoulder and 
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Hand (DASH), a 30-item self-report questionnaire designed to measure 
physical function and symptoms in people with any of several musculoskeletal 
disorders of the upper limb (Hudak et al. 1996). The DASH questionnaire has 
been shown to be reliable, valid and responsive in patients with shoulder 
disability (Desai et al. 2010) and has been validated in Dutch for patients with 
a disorder of the upper limb (Veehof et al. 2002). 
  
Data collection  
Prior to elective shoulder surgery, orthopedic patients were seen at an out-
patient clinic by an independent physiotherapist from our shoulder unit two 
to three weeks before surgery. Demographic and clinical variables, including 
the DASH, 4DSQ and VAS pain scores were obtained.  The team that treated 
the patient (orthopedic surgeons/physiotherapists) was blinded to the results 
of the psychological questionnaire to minimize bias. After one year, data was 
obtained using a web-based system. The patients completed an online 
questionnaire at home containing the DASH, 4DSQ and VAS pain scores. All 
data was collected independently from the clinical team by the research unit 
of our Orthopedic Department, using standardized case report forms and a 
study-specific database. 
 
Statistical analysis 
Baseline data are presented as percentage, mean (SD), or median (range) in 
case of skewed distribution. Differences between preoperative and post-
operative 4DSQ, VAS and DASH scores were tested using the Wilcoxon signed 
rank test. Our primary analysis was descriptive.  We present frequencies and 
percentages of patients whose psychological status changed and did not 
change for each psychological disorder and overall.  
To determine whether any change in DASH score is associated with a change 
in psychological symptoms, linear regression analysis was performed with 
change in psychological symptoms in each of the four domains (as measured 
by the change in 4DSQ score on each domain)  as dependent variables and 
change in continuous DASH score as the primary determinant. Preassumptions 
for linear regression, like normal distribution of the residuals, were checked. 
We corrected for age, gender, duration of the symptoms, whether or not 
patients underwent previous surgery, and preoperative DASH score. Risk for 
multicollinearity was checked using variance inflation factor statistics. A 
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variance inflation factor of over 5 was considered a risk for multi-collinearity. 
To determine whether there was an association between having a good 
clinical outcome (or not) and change in psychological symptoms, we 
categorized the change in DASH score based on the minimal clinically 
important difference (MCID). An improvement >10 points was considered 
“improved” and change in DASH score of <10 was considered “not improved” 
(Beaton 2011, Gummesson 2003, van Kampen 2013, Schmitt 2004). Again, 
linear regression analyses were performed with change in 4DSQ scores in each 
of the four domains as dependent variables. SPSS statistical software (version 
22.0; IBM, Armonk, NY, USA) was used for data management and statistical 
analysis.  
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Results 
 
Figure 1 presents a flow diagram with study enrolment and follow up. During 
the study period 225 patients were included. Twenty six patients were 
unwilling to fill in the postoperative questionnaire (non-responders) and six 
patients were lost to follow up, one of whom died in the study period. The 
death was unrelated to the shoulder operation. Preoperative data were 
missing for three patients and 14 patients had a re-operation or fracture and 
these patients were excluded. Differences in baseline characteristics between 
responders and non-responders were analyzed. The only statistically 
significant differences between the two groups were age and gender: the 
nonresponders were younger and more frequently female (age: 43 years 
versus 57 years, p=0.005; gender: 75% female versus 64 % female, p=0.034). 
The total study population consisted of 176 patients, of which 37% (n=65) had 
symptoms of psychological disorders before (n=18), after (n=16), or both 
before and after (n=31) surgery. 
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Figure 1. Flow diagram with study enrolment and follow up. 
 
All consecutive elective planned shoulder operations in study period (n=305) 
 

Reasons for ineligibility (n=79): 
refused to participate    

  n=42 
diagnostic arthroscopy   

  n=31 
shoulder arthrodesis   

  n=2 
unable to complete questionnaires  

  n=4 
 
 
Included patients (n=225; 100%) 
 
 
   Excluded (n=49): 

missing preoperative data   
 n=3 

re-operated or fracture within study period 
 n=14 

unwilling to fill in postop. questionnaire 
 n=26 

lost to follow-up     
 n=6 (one patient died) 

 
 
 
 
 
Study population (n=176; 78%) 
 
Demographic and clinical data of the study population are presented in Table 
1. Pain (VAS pain score (during activity),  <0.001) and function (DASH score, 
p<0.001) considerably improved in most patients after shoulder surgery (Table 

was observed in 72% of patients.  
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Table 1. Demographic and clinical data of the study population. n=176 
 Baseline Follow-up 

12 months 
P value 

 
Mean age (years (SD)) 53.2 (15.4)   
Male gender (n (%)) 92 (52.3)   
Duration of symptoms, months (median (range)) 21.0 (0-468)   
History of surgery (n (%)) 21 (11.9)   
Diagnoses (n (%): 
     subacromial pain syndrome 
     rotator cuff rupture                
     glenohumeral instability             
     acromioclavicular osteoarthritis 
     glenohumeral osteoarthritis 
     frozen shoulder 

 
17 (10%) 
68 (39%) 
39 (22%) 
20 (11%) 
29 (16%) 

3 (2%) 

  

Distress Score (median (range)) 
Medium/high risk (n (%)) 

4.1 (0-32) 
36 (20 %) 

2.0 (0-30) 
32 (18%) 

0.007 

Depression Score (median (range)) 
Medium/high risk (n (%)) 

0.0* (0-12) 
12 (7 %) 

0.0* (0-12) 
26 (15%) 

0.004 

Anxiety Score (median (range)) 
Medium/high risk (n (%)) 

0.0* (0-11) 
21 (12 %) 

0.0* (0-19) 
22 (13%) 

0.963 

Somatization Score (median (range)) 
Medium/high risk (n (%)) 

5.6 (0-24) 
32 (18 %) 

5.0 (0-29) 
32 (18%) 

0.314 

VAS pain in rest (median (range)) 
VAS pain during activity (median (range)) 

1.0 (0-20) 
8.0 (0-90) 

1.0 (0-9) 
2.0 (0-10) 

0.699 
<0.001 

DASH score (median (range)) 42.0 (2-93) 13.0 (0-93) <0.001 
* the median for depression and anxiety scores are zero due to the large number of patients who scored 
zero  

 
 
Primary outcome: change in psychological symptoms between baseline and 12 
months’ follow up after shoulder surgery. 
The changes of symptoms of psychological disorders after surgery are 
presented in Table 2. Overall, 28% of patients (49/176) had psychological 
symptoms before surgery. 27% of patients (47/176) had psychological 
symptoms after surgery. In one fifth of patients, psychological symptoms 
changed after surgery compared to before, 17% of patients (31/176) had 
persistent symptoms. Preoperative psychological symptoms disappeared in 
40% of the patients after shoulder surgery (distress 44%, depression 25%, 
anxiety 57%, somatization 35%). In patients without psychological symptoms 
before surgery, new psychological symptoms developed in 9% of the patients 
after surgery (distress 9%, depression 10%, anxiety 8%, somatization 10%).   
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Table 2. Change of symptoms of psychological disorders after shoulder surgery. 
Symptoms of psychological 
disorders 
before surgery 

 
 
 
n 

Symptoms of 
psychological 

disorders 12 months 
after surgery 

 

 
 
 

n (%) 

 
Distress 
 
 
No distress  
 

 
36 
 
 
140 

 
Distress 

No distress 
 

Distress 
No distress 

 

 
20 (56 %) 
16 (44 %) 

 
12 (9 %) 

128 (91 %) 

Depression 
 
 
No depression 
 
 

12 
 
 
164 
 

Depression 
No depression 

 
Depression 

No depression 

9 (75 %) 
3 (25 %) 

 
17 (10 %) 
147 90 %) 

Anxiety 
 
 
No anxiety 
 
 

21 
 
 
155 

Anxiety 
No anxiety 

 
Anxiety 

No anxiety 

9 (43 %) 
12 (57 %) 

 
13 (8 %) 

142 (92 %) 

Somatization 
 
 
No somatization 
 

26 
 
 
150 

Somatization 
No somatization 

 
Somatization 

No somatization 

17 (65 %) 
9  (35 %) 

 
15 (10 %) 

135 (90 %) 
 

 
  
Secondary outcomes: association between change in shoulder pain and 
disability with change of psychological symptoms after shoulder surgery. 
We found that change in DASH score was significantly associated with change 

(0.050-0.150) for 
distress (p< 10 - 0.045) for depression (p=
(0.003 - 0.053) for anxiety (p=  - 0.139) for 
somatization (p<0.001), improvement of the DASH score was associated with 
a decrease of psychological symptoms (Table 3). When including change in 

the analysis, 
-2.255 (-4.400 - -0.109), p = 0.040) and depression  
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( -0.851 (-1.595 - -0.107), p=0.025) significantly decreased in patients with a 
change in DASH score of more than 10 points.   
 
Table 3. Association between change in DASH score (both as continuous and as 
dichotomous variable) and change in 4DSQ score in each of the four domains*. 
Psychological 
Disorder 
 

coefficient 
(95% CI) 

p-
value 

 

Distress  
 
Change in 
DASH score 
(continuous) 
 
Change in 
DASH score 

 

 
 

0.100 
(0.050 - 
0.150) 

 
 

-2.255 
(-4.400 - -

0.109) 
 

 
 

<0.001 
 
 
 

0.040 

Depression 
 
Change in 
DASH score 
(continuous) 
 
Change in 
DASH score 

 

 
 

0.028 
(-0.010 - 
0.045) 

 
 

-0.851 
(-1.595 - 
0.107) 

 
 

0.002 
 
 
 

0.025 
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Anxiety 
 
Change in 
DASH score 
(continuous) 
 
Change in 
DASH score 

 

 
 

0.028 
(-0.003 - 
0.053) 

 
 

-0.410 
(-1.457 - 
0.637) 

 
 

0.031 
 
 
 

0.441 

Somatization 
 
Change in 
DASH score 
(continuous) 
 
Change in 
DASH score 

 

 
 

0.098 
(0.058 - 
0.139) 

 
 

-1.360 
(-3.135 - 
0.415) 

 
 

<0.001 
 
 
 

0.132 

*corrected for age, gender, duration of symptoms, whether or not patients underwent surgery previously, 
and preoperative DASH score. 
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Discussion 
 
In our study population symptoms of psychological disorders were frequently 
identified in patients before shoulder surgery; 28% of patients had any 
symptoms of psychological disorders before surgery. Preoperative symptoms 
of psychological disorders disappeared in 40% of the patients after shoulder 
surgery. Improvement of shoulder pain and function after shoulder surgery 
was associated with improvement of psychological symptoms in all psycho-
logical domains. Symptoms of distress and depression significantly decreased 
after shoulder surgery in patients with a change in DASH score of more than 
10 points. 
The prevalence of psychological symptoms before and after shoulder surgery 
was analyzed in three studies, two after rotator cuff surgery and one after 
arthroscopic subacromial decompression. All these studies reported a 
significant reduction of psychological symptoms after shoulder surgery 
(Potter, Cho, Dekker). In our study population we also found that preoperative 
psychological symptoms improved in 40% of patients after surgery, not only 
symptoms of depression and anxiety but also symptoms of distress and 
somatization. In some patients with no psychological symptoms before 
surgery, new symptoms developed after surgery, but the percentages were 
low (8-10%).  
This is the first study, to our knowledge, that analyzed whether a change in 
shoulder pain and improvement of function before and after surgery was 
associated with change in psychological symptoms before and after shoulder 
surgery. We observed that an improvement in the DASH score after shoulder 
surgery was associated with an improvement in the psycho-logical scores for 
all psychological domains after surgery. However, the association observed 

that if a patient improves by 1 point on the DASH score then their 4DSQ score 
will only go up by 0.100. For example, if a patient improves by 20 points on 
the DASH score after shoulder surgery, the 4DSQ distress score will improve 
only by 2 points (on a scale of 0 to 32). Other reports, who studied the 
improvement of psychological symptoms after shoulder surgery (Potter, Cho, 
Dekker), discussed the possibility of causality between improvement of 
shoulder symptoms and improvement of psychological symptoms. We only 
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found a small association between the improvement of shoulder symptoms 
and the improvement of psychological symptoms which indicate that change 
in psychological symptoms before and after surgery might be multifactorial 
and that the improvement of shoulder symptoms is only one of these factors.   
Terluin et al. studied the prevalence of psychological symptoms in the general 
population with the 4DSQ questionnaire. They observed that the prevalence 
of symptoms of distress was 18%, depression 9%, anxiety 10% and 
somatization 12% in the general population. In our shoulder patients before 
surgery only the prevalence of symptoms of somatization was higher than the 
prevalence in the general population. After surgery the prevalence of 
symptoms of somatization and depression were higher compared to the 
prevalence in the general population. The evolution of traits or states of 
psychological symptoms in populations over time is not well understood 
(Potter). The change of psychological symptoms before and after shoulder 
surgery seems to be influenced by the change of shoulder symptoms, could be 
a response of patients to a life event (in our study population shoulder 
surgery), may represent ordinary change of psychological symptoms over 
time, and is likely to be multifactorial. We agree with other authors that the 
interrelationship of shoulder pathology, psychosocial factors, and patient self-
assessment is complex (Potter).   
In the 4DSQ score distress was constructed as a fourth dimension of 
psychopathology besides depression, anxiety and somatization. Characteristic 
distress symptoms are worry, irritability, tension, listlessness, poor 
concentration, sleeping problems and demoralization. Distress symptoms 
virtually always accompany mood and anxiety disorders (Terluin 2006). 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 (Terluin 2006). In other psychological scores, like 
the HADS, CES-D and mZung 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. At the start of this 
study, we expected that symptoms of distress would be more likely to 
improve after surgery than the core symptoms of depression and anxiety.  



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: 92PDF page: 92PDF page: 92PDF page: 92

92

 
 

We found a small association between change of DASH score and change of 
symptoms of distress after surgery, but symptoms of distress did not improve 
more often after surgery than symptoms of the other psychological domains.   
Although symptoms of psychological disorders before surgery improved in all 
psychological domains, in 60% of patients preoperative symptoms of 
psychological disorders remained unchanged after surgery. Preoperative 
psychological symptoms were not associated with clinical outcome after 
shoulder surgery in several studies (Koorevaar PLOS ONE, Potter, Cho). 
However, functional outcome and perceived improvement of  pain and 
function was worse if psychological disorders were present at follow-up after 
shoulder surgery (Koorevaar, PLOS ONE). Further studies could focus on 
individual factors that predict the persistence or disappearance of psycho-
logical symptoms after surgery. If the persistence of psychological symptoms 
can be predicted, cognitive or other psychological treatment in patients at risk 
might be indicated in order to try to improve clinical outcome after shoulder 
surgery.  
This is the first prospective longitudinal study with a large study population of 
176 patients that addressed the association between change of psychological 
symptoms and functional outcome after shoulder surgery. Functional out-
come after shoulder surgery was measured with a validated orthopedic 
clinical outcome questionnaire (DASH score), psychological symptoms were 
identified with a psychological questionnaire that was validated in orthopedic 
shoulder patients. There are some limitations that have to be mentioned. The 
DASH score is not a specific outcome measure-ment for the shoulder and 
other disorders of the upper extremity could influence the DASH score. The 
4DSQ questionnaire is a tool to identify psychological symptoms. However, 
having significant psychological symptoms is not the same as having a 
psychological illness. Psychological disorders have to be diagnosed  by a 
psychologist or psychiatrist using DSM-Vcriteria. We did not account for the 
use of anti-depressive medication and whether or not patients were treated 
by a psycho-logist or psychiatrist during the study period. We included a 
heterogeneous patient population with shoulder complaints, with different 
diagnoses, operations, levels of pain and functional disability and duration of 
symptoms. Psychological symptoms were observed in all various shoulder 
diagnoses before and after surgery. Other factors might also be related with 
clinical outcome after shoulder surgery but not studied in our population, for 
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example: optimism, self-esteem, life satisfaction, hope, active coping, patient 
expectations, catastrophizing, fear avoidance behavior, perceived social 
support, comorbidities, workers’ compensation status, work status, education 
level and marital status.  
 
Conclusion 
Preoperative symptoms of distress, depression, anxiety and somatization 
improved after shoulder surgery. Improvement of shoulder pain and function 
after shoulder surgery was associated with improvement of psychological 
symptoms in all psychological domains, but this association was small and in 
our opinion of limited clinical relevance. Persistent symptoms of distress, 
depression, anxiety and somatization after shoulder surgery have been found 
to  influence postoperative perceived pain and disability resulting in worse 
clinical outcome after shoulder surgery (Koorevaar, PLOS ONE). Further 
studies should examine if treatment of psychological symptoms in patients at 
risk before surgery may lead to better patient perceived clinical outcome after 
shoulder surgery.  
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