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Chapter 2 
 
Validation of the Four-Dimensional Symptom Questionnaire (4DSQ) and 
prevalence of psychological disorders in orthopedic shoulder patients  
 
Rinco C.T. Koorevaar, Berend Terluin, Esther van ‘t Riet,Sjoerd K. Bulstra 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Koorevaar RCT, Terluin B, van ‘t Riet E, Madden K, Bulstra SK. Validation of the 
Four-Dimensional Symptom Questionnaire (4DSQ) and prevalence of 
psychological disorders in orthopedic shoulder patients. J Orthop Res. 2016;34: 
683-691. doi: 10.1002/jor.23051. 
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Abstract 
 
Psychological problems are common in shoulder patients. A validated tool 
measuring different psychological disorders in shoulder patients is lacking. The 
4DSQ is a self-report questionnaire to identify distress, depression, anxiety 
and somatization. The aim of this study was to assess whether the 4DSQ 
measures these four constructs the same way in an orthopedic population 
with shoulder problems as in a general practice population. Also we 
investigated the prevalence of psychological disorders in shoulder patients. 
The shoulder group consisted of 200 consecutive patients, the general 
practice group of 368 patients, matched for gender and age. Differential item 
functioning analysis was conducted and showed that the 4DSQ measures the 
different psychological disorders in orthopedic shoulder patients the same 
way as in general practice patients. The shoulder patients tended to score 
higher on the somatization scale, resulting in a new cut-off point for 
somatization. The  prevalence’s of distress, somatization, anxiety and 
depression in the shoulder group was 23%, 14%, 10% and 8% respectively. 
It can be concluded from this study that the 4DSQ in orthopedic shoulder 
patients measures the same constructs as in general practice patients and can 
therefore be used in orthopedic practice to measure psychological disorders 
in patients with shoulder complaints.  
 
 
 
 
 
 
  
  



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: 29PDF page: 29PDF page: 29PDF page: 29

2

29

 
 

Introduction 
 
Shoulder pain is one of the most common orthopedic problems. Its incidence 
is growing, as is knowledge about the treatment of different shoulder 
problems. Shoulder problems are often chronic and may have a substantial 
impact on physical activity, mental state and quality of life.1,2 
Clinicians increasingly recognize that in patients with shoulder complaints 
psychological factors play a role in the etiology, in perceived disability and 
pain and in the outcome of treatment.  Several studies have suggested an 
association between chronic musculoskeletal pain and psycho-logical distress. 
Depressive symptoms are frequently found in patients with chronic 
musculoskeletal pain, and depressed patients often report pain and 
disability.3,4 Psychological distress, particularly depression, is highly prevalent 
among the elderly and has been consistently demonstrated to contribute or 
even predict symptom severity of several musculoskeletal disorders.5,6 In 
patients with chronic shoulder pain, depressive symptoms were found to be 
significantly associated with higher symptom scores and greater disability.7,8 
One interpretation of these observations might be that depression is a 
consequence of pain and disability, but it is also possible that chronic pain and 
disability reflect an underlying depressive disorder. Limited data are available 
about the prevalence of psychological disorders in orthopedic patients with 
shoulder complaints. 
Preoperative psychological distress, such as depression and anxiety, is 
associated with poor clinical outcomes after orthopedic surgery of the hip, 
knee and lumbar spine.9,10,11 We are not aware of any studies about pre-
operative psychological disorders and clinical outcome after shoulder surgery. 
Identification of disturbing psychological disorders before musculoskeletal 
surgery may avoid a poor clinical outcome after treatment if the psychological 
disorders can be modified before surgery.  
Therefore, a practical, self reported measurement tool that identifies all the 
relevant psychological disorders in patients with shoulder complaints in 
orthopedic daily practice is needed. This psychological test should be reliable 
in all orthopedic patients with shoulder disorders, irrespective of the level of 
pain and duration of symptoms. In most orthopedic research, psychological 
distress is only accounted for by measuring depressive and anxiety symptoms. 
Frequently-used psychological tests are the Hospital Anxiety and Depression 
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scale (HADS), the Center for Epidemiologic Studies-Depression (CES-D) scale 
and the Pain Anxiety Symptoms Scale (PASS). However, in patients with 
chronic shoulder pain the psychological disorder somatization seems to be 
also important. In a prospective cohort study in physical therapy practice 
somatization, kinesiophobia and catastrophizing were significantly related to 
the persistence of arm, neck and shoulder complaints over six months.12 
When studying patients with musculoskeletal illnesses, Jørgensen et al.13 
found that psychological distress and somatization acted as significant 
predictors of four different outcome measures, including patient self-rated 
improvement. To investigate the prevalence of psychological problems in 
orthopedic patients with shoulder pain we therefore need a psychological test 
that addresses all the different psychological problems seen in patients with 
chronic shoulder pain, including somatization.    
The four-dimensional symptom questionnaire (4DSQ) is a 50-item self-report 
questionnaire that was developed in primary care to identify the following 
four dimensions of common psychological symptoms: distress, depression, 
anxiety and somatization. Distress is conceptualized as a normal stress 
reaction (due to ’stress of life’), whereas depression, anxiety and somatization 
(unexplained physical symptoms) are conceptualized as abnormal response 
patterns that occur in psychiatric disorders. Several validation studies confirm 
the reliability and validity of the 4DSQ for primary care practice.14,15,16 So far, 
the 4DQS has not been used in orthopedic research and has not been 
validated in orthopedic practice. 
The aim of this study was to assess whether the 4DSQ measures the 
constructs of distress, depression, anxiety and somatization the same way in 
an orthopedic population with shoulder problems as in a general practice 
population and can therefore be used as screening instrument for psycho-
logical disorders in orthopedic patients. Also we investigated the prevalence 
of distress, depression, anxiety and somatization in an orthopedic population 
with shoulder problems. 
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Patients and Methods 
 
Design and study population 
This study has a prospective cross-sectional design. The focal group consisted 
of all consecutive orthopedic patients with chronic shoulder complaints 
scheduled for shoulder surgery, seen as outpatients at our clinic in 2012. 
These patients were treated by two orthopedic surgeons experienced in 
shoulder surgery, working in a general teaching hospital. Exclusion criteria 
were: patients with fractures and patients with revision shoulder surgery.  
The reference group consisted of matched general practice patients randomly 
selected from two datasets. The first dataset was a population of 2717 
consecutive patients of 37 general practitioners, aged 15-64. These patients 
came for consultation with various complaints of physical or psycho-logical 
origin, or both. The second dataset was a population of 823 general practice 
patients with mental health problems, aged 15-85. Matching with shoulder 
patients for gender and age was done to assure that DIF in the 4DSQ, when 
detected, could not be attributed to between-group differences in gender and 
age distributions. We aimed to select two matched general practice patients 
for every orthopedic patient.  
 
Data collection  
Orthopedic patients prior to elective shoulder surgery were seen as out-
patients at a physiotherapeutic practice at our shoulder subunit. The 
practitioner was an experienced shoulder physiotherapist and independent 
researcher, and was not involved in the treatment of these patients. Patients’ 
expectations of the result after shoulder surgery were discussed and the 
rehabilitation program was explained. The Constant Murley score, the DASH 
score, the 4DSQ and the VAS score were obtained. All patients received 
written information about the nature of the study and were asked permission 
to participate in this study. This study was approved by the Institutional 
Review Board of the Deventer Hospital (ME 12-00).  
 
  



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: 32PDF page: 32PDF page: 32PDF page: 32

32

 
 

Questionnaires 
 
4DSQ 
The 4DSQ contains 50 items distributed over four scales: 16 items of the 
somatization scale, 16 items of the distress scale, 12 of the anxiety scale and 6 
of the depression scale. 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.14 The depression and anxiety scales 
measure specific symptoms of depressive and anxiety disorders, severe 
enough to warrant specific treatment. The somatization scale measures 
symptoms associated with somatic distress. Response categories per item are 
“no”, “sometimes”, “regularly”, “often”, “very often or constantly”. To arrive 
at scale scores, the responses are scored 0 for “no”, 1 for “sometimes” and 2 
for the other response categories and the item scores are summated to scale 
scores. The reason for collapsing the highest response categories “regularly”, 
“often” and “very often or constantly” into a single category is to avoid 
spurious correlations due to exaggerated response tendencies. This way of 
scoring the symptoms ensures that the scale score reflects primarily the 
number of symptoms rather than their subjective severity.17 The 4DSQ is 
freely available for non-commercial use in health care and research at: 
www.emgo.nl/researchtools/4DSQ.asp.  
The 4DSQ also gives a recommendation for treatment. “Low risk” means the 
person has a normal level of tension and has no problems in functioning. 
“Medium risk” is a sign of possible problems, which needs to be monitored 
and discussed with the patient. The “high risk” category needs further 
diagnosis and suitable treatment.  
 
Constant Murley score 
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).18 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. 
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DASH score 
The Disabilities of the Arm, Shoulder and Hand (DASH) questionnaire is 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.19  
 
VAS pain score 
Pain intensity was measured by the use of the 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. The VAS maximum pain score, the VAS minimum 
pain score and the VAS mean score was obtained. 
 
Differential item and test functioning analysis 
The 4DSQ was developed and validated in general practice. To determine if 
the 4DSQ is a proper measurement tool in orthopedic patients with shoulder 
problems we can use Differential Item Functioning (DIF) analysis.  DIF analysis 
is used to assess whether the 4DSQ measures the constructs of distress, 
depression, anxiety and somatization the same way in an orthopedic 
population with shoulder problems as in a general practice population.20 DIF 
analysis examines and compares the answers to the questions of a 
questionnaire or scale like the 4DSQ across two different groups. Such a 
questionnaire employs questions (called “items”) to measure a construct, like 
“depression”, that cannot be measured directly. The patients’ responses to 
the items provide information on the level of the underlying construct (called 
the “latent trait”, e.g., depression) that the patient is experiencing. Ideally the 
item responses are solely determined by patients’ positions on the latent trait 
across different groups. In that case the item is said to function the same in 
different groups, i.e., the items provides the same information about the 
underlying trait in both groups. However, when the responses to an item are 
not only determined by the patients’ positions on the latent trait, but also by 
the fact that they belong to a particular group, the item is said to function 
differently. The item, then, does not provide the same information about the 
underlying trait in both groups. Consequently, the questionnaire to which that 
item belongs will not provide the same information about the underlying trait 
in both groups. Thus, DIF is present when patients of one group, after 
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adjusting for the overall true level of the latent trait (e.g., depression), 
respond differently to an item than patients of another group.  
The method of DIF analysis basically examines all the items of a scale for the 
existence of DIF. When no DIF is found, it can be assumed that the scale 
measures the same construct in the groups examined. There are two reasons 
why an item can function differently. First, the item can have different 
thresholds for endorsing in one group compared to the other group. This 
implicates that endorsing the item requires different levels of the underlying 
trait across different groups. A well-known example is the item “crying” as an 
indicator of depression, which item has a lower threshold in women than in 
men. Women cry more easily than men and consequently, in women a lower 
level of depression is required to endorse crying than in men. Crying is said to 
be a less severe symptom of depression in women than in men. Differences in 
item severity can also occur when an item has a slightly different meaning or 
cultural loading across different groups. The second reason for DIF is that the 
item measures something completely or partially different across different 
groups. Differences in language or culture can cause this kind of DIF.  
To what extent item-level DIF affects the scale score, depends on the number 
of DIF-laden items and the amount and net direction of DIF. This is examined 
by differential test functioning (DTF) analysis. DFT analysis basically evaluates 
the raw scale score in relation to the true levels of the underlying trait. DIF-
free items are used to construct a measure on which the groups can be 
matched (hence, this measure is called the “matching variable”). A scale does 
not exhibit DFT (i.e., measures the same underlying trait) when the raw scale 
scores, adjusted for the true level of the trait, are similar. On the other hand, 
DFT implies that the raw scale scores are different. A more detailed and more 
technical account of DIF and DFT analysis can be found in the addendum ‘DIF 
analysis’.  
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Results 
 
Description of the study population 
In 2012 all consecutive orthopedic shoulder patients were asked to visit the 
physiotherapeutic practice at our shoulder subunit before surgery and to fill in 
the 4DSQ.  Of these 225 patients, 200 patients visited the physiotherapeutic 
practice at our shoulder subunit and filled in the 4DSQ and were included in 
this study. No orthopedic shoulder patient had any missing 4DSQ item scores. 
Table 1 shows the diagnoses and the patient characteristics in the orthopedic 
shoulder group.  
 
Table 1. Diagnoses and patients characteristics of the orthopedic shoulder 
group. 
Diagnoses Nr Age 

(years) 
Male 
(%) 

Right/ 
left 

Dominant 
side (%) 

Duration of 
symptoms 
(months) 

VAS 
(mean, 

sd) 

DASH 
(mean, 

sd) 

CMS 
(mean, 

sd0 
          
Total 200 52.5 54 116/84 61 30.5 5.2 

(4.5) 
41.2 

(21.2) 
53.6 

(19.8) 
          

subacromial pain 
syndrome 

10 49.5 70 7/3 70 25 6.2 
(2.3) 

45 (23) 45 
(17.9) 

rotator cuff 
rupture 

73 59.6 62 41/32 63 21.5 5.3 
(2.3) 

44.9 
(19.5) 

49.9 
(19.1) 

calcifying tendinitis 9 50.8 33 4/5 44 35.3 5.1 
(2.6) 

38 
(24.1) 

59.8 
(12) 

symptomatic 
acromioclavicular 
osteoarthritis 

19 56.1 58 11/8 53 33.9 5.4 
(1.8) 

42 
(16.3) 

56.2 
(12.4) 

glenohumeral 
instability 

42 33.3 50 21/21 55 46.5 3.7 
(2.9) 

27.5 
(18.7) 

68.5 
(13.8) 

glenohumeral 
osteoarthritis 

22 70.9 32 16/6 73 27.1 7.4 
(1.7) 

47.6 
(19.6) 

37.5 
(19.1) 

frozen shoulder 4 54.0 75 0/4 50 11.5 7.3 
(3.9) 

60.5 
(23.3) 

21.5 
(27.6) 

 
Other 

 
21 

 
45.0 

 

 
52 

 
16/5 

 
90 

 
34.5 

 
5.2 

(2.7) 

 
47.7 

(24.8) 

 
55.7 

(20.5) 

A total of 368 patients were selected from Dutch general practice databases. Because especially in the older 
age groups not enough general practice patients were available to realize our goal of including two general 
practice patients for every orthopedic patient, the reference group consisted of 368 instead of 400 patients. 
Table 2 describes the general characteristics of the patients in both groups and the mean 4DSQ total scores 
in each domain. The mean 4DSQ total score turned out to be lower in the orthopedic shoulder group than 
in the general practice group.  



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: 36PDF page: 36PDF page: 36PDF page: 36

36

 
 

Table 2. General characteristics of the orthopedic shoulder group and the general 
practice group, and 4DSQ scores. 
 
 

Focal group 
(200 shoulder patients) 

Reference group 
(368 general practice patients) 

Male / female 108 / 92 (54% / 46%) 212 / 156 (58% / 42%) 
Age (mean) 52.5 years (sd 16.2;  

range 16-83) 
49.9 years (sd 14.2;  

range 17-85) 
Mean 4DSQ scores   

Distress (range 0-32) 6.1 (sd 6.2) 10.0 (sd 8.7) 
Depression (range 0-12) 0.7 (sd 2.0) 1.6 (sd 2.9) 
Anxiety (range 0-24) 0.9 (sd 1.9) 2.8 (sd 4.2) 
Somatization (range 0-32) 6.8 (sd 5.3) 8.3 (sd 6.4) 

 
 
Differential item functioning (DIF)  
 
Somatization scale  
The somatization scale with its 16 items showed six items with DIF (Table 3). 
Items 2, 4, 5, 9 and 14 were found to have DIF in the Mantel Haenszel analysis, 
and items 2, 5, 14 and 16 were detected as having DIF in the ordinal 
regression analysis.  
 
 
Table 3. 4DSQ items identified with differential item functioning (DIF) 
Item # Short item description DIF Analysis1 DIF Direction2 
Distress    

Item 20 disturbed sleep? MH more likely 
Item 38 difficulty thinking clearly? MH less likely 
Item 39 difficulty in getting to sleep? MH more likely 
Item 47 fleeting images of any upsetting events?  MH & OLR less likely 
Item 48 put aside thoughts of upsetting event(s)? MH less likely 

Anxiety    
Item 50 repeat actions before doing something else MH & OLR less likely 

Somatization   
Item 2 painful muscles? MH & OLR more likely 
Item 4 neck pain? MH more likely 
Item 5 back pain? MH & OLR more likely 
Item 9 bloated abdomen feeling? MH more likely 
Item 14 tingling in the fingers? MH & OLR more likely 
Item 16 chest pain? OLR less likely 

1DIF analysis method: MH: Mantel-Haenszel method; OLR: ordinal logistic regression. 
2DIF direction: orthopedic shoulder patients more or less likely to endorse the item than GP patients.  
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Five of these items were more likely to be endorsed by the orthopedic 
patients than the general practice patients, adjusted for true level of 
somatization. The exception was item 16 (chest pain), which was less likely to 
be endorsed by orthopedic patients.  Four of these DIF items (painful muscles, 
neck pain, back pain and tingling in the fingers) referred to the musculo-
skeletal system. We found that in orthopedic shoulder patients the items 
related to the musculoskeletal system fitted the Rasch model of the 
somatization scale as well as they did in general practice patients. Apparently, 
the items still measure (mainly) somatization in the orthopedic group and the 
reason why these patients are more likely to endorse these items is that they 
have lower thresholds for the symptoms as a consequence of their shoulder 
conditions. By the same token, orthopedic patients appeared to have a lower 
threshold for abdominal symptoms (a bloated feeling) and an elevated 
threshold for chest pain.  
To illustrate, figure 1 depicts the item characteristic curve (ICC) of item 2 
(painful muscles). This item was more likely to be endorsed by the ortho-pedic 
patients than the general practice patients, adjusted for true level of 
somatization. For instance, orthopedic patients with a true level of 
somatization corresponding with a theta score of -1 (theta is the IRT scale 
metric) had a probability of about 30% of endorsing option 1 for item 2, 
whereas general practice patients with the same level of true somatization 
had a lower probability, of about 20%, of endorsing option 1. Analogously, 
orthopedic patients with a true somatization level expressed by a theta score 
of +1 had a probability of 80% of endorsing option 2, whereas general practice 
patients with a similar level of somatization had a probability of a little over 
50%. The ICCs showed that the DIF items of the somatization scale were 
equally well correlated with somatization in orthopedic shoulder patients as in 
general practice patients; only item 14’s slope (tingling in the fingers) was 
slightly less steep.  
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Distress scale 
The distress scale with its 16 items showed 5 items with DIF (Table 3). Two DIF 
items refer to sleep disorders: item 20 (disturbed sleep) and item 39 (difficulty 
in getting to sleep). These items were more likely to be endorsed by the ortho-
pedic patients than the general practice patients, adjusted for true level of 
distress. Items 47 and 48 (did you ever have fleeting images of any upsetting 
event(s) that you have experienced?/ did you ever have to do your best to put 
aside thoughts about any upsetting event(s)?) are questions about having 
issues handling past upsetting events. These items were found less likely to be 
endorsed by the orthopedic patients than the general practice patients, when 
the level of distress was low-to-medium. These five DIF items were found by 
the Mantel Haenszel analysis; only item 47 was also found to have DIF by the 
ordinal logistic regression analysis.  
  
Depression scale  
There was no DIF found in the six items of the depression scale, neither by 
ordinal logistic regression nor by Mantel Haenszel analysis.  
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Anxiety scale 
The anxiety scale with its twelve items showed only minor DIF in item 50 (did 
you have to repeat some actions a number of times before you could do 
something else?). Orthopedic patients had slightly lower scores on this item 
than the general practice patients.  
 
Differential test functioning (DTF) 
Figure 2 displays the raw scale scores as a function of the DIF-adjusted IRT 
theta score for distress, anxiety and somatization (the depression scale did not 
contain any DIF). The DIF in the distress items caused orthopedic patients with 
low levels of distress to score up to 1 point higher than the general practice 
group. However, from the lower cut-
on the raw distress scale score was negligible. Hence the small amount of DIF 
on the distress scale score did not impact on the decision to classify patients 
as having a low or medium risk. The effect of DIF on the anxiety scale was 
negligible over the whole range of the scale. Do note that the range of anxiety 
was even more limited (0-11) in orthopedic patients than in general practice 
patients (0-22). The somatization scale clearly demonstrated a more 
substantial effect of DIF on the raw score. The orthopedic group scored on 
average at least 2 points higher on the somatization scale in the lower and 
middle levels of somatization. The conventional cut-off point for medium risk 

-0.3. 
Note that orthopedic and general practice patients with the same theta score 
experienced the same true level of somatization, so in orthopedic patients the 
cut-off point for medium risk matching the theta score of -0.3 was about 13. 
The conventional cut-off point for high risk in general practic
corresponded to a theta score of about 0.9. This true level of somatization 
matched a raw score of 22 in orthopedic patients. To prevent false positives in 
orthopedic shoulder patients, the cut-off value of the somatization scale 
should be changed: the cut-off value between the low- and medium-risk 
group needs a 2-point elevation, from 11 to 13. The cut-off value between the 
medium- and high-risk group needs a 1-point elevation, from 21 to 22 (table 
4). Table 4 presents cut-off scores (including the new cut-off score for 
somatization) for orthopedic patients and general practice patients. 
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Table 4. Interpretation of 4DSQ scores for general practice patients and orthopedic 
shoulder patients. 
Interpretation of 4DSQ scores  Low risk Medium risk High risk 
DISTRESS SCALE Normal distress; in 

principle no action 
necessary. 

Increased distress with 
the threat of 
dysfunction; reduction 
is desirable. 

Severe distress with high 
risk of dysfunctional 
stress (sick leave); stress 
reduction is indicated. 

general practice patients and 
orthopedic shoulder patients 

0 – 10 11 – 20 21 – 32 

DEPRESSION SCALE Probably no 
depressive disorder. 

Possible depressive 
disorder; wait-and-see 
& re-evaluation after a 
few weeks; if indicated, 
clinical depression 
diagnosis. 

Relatively high risk of a 
depressive disorder; 
clinical depression 
diagnosis is indicated. 

general practice patients and 
orthopedic shoulder patients 

0 – 2 3 – 5 6 – 12 

ANXIETY SCALE Probably no anxiety 
disorder. 

Possible anxiety 
disorder; wait-and-see 
& re-evaluation after a 
few weeks; if indicated, 
clinical anxiety 
diagnosis. 

Relatively high risk of one 
or more anxiety 
disorders; clinical anxiety 
diagnosis is indicated. 

general practice patients and 
orthopedic shoulder patients 

0 – 3 4 – 9 10 – 24 

SOMATIZATION SCALE Relatively normal 
bodily reaction to 
stress. 

Possible somatization 
with the threat of 
dysfunction; discuss 
with patient. 

High risk of 
somatization; discuss 
with patient, consider 
cognitive behavioral 
therapy or referral. 

general practice patients 0 – 10 11 – 20 21 – 32 
orthopedic shoulder patients 0 – 12 13 – 21 22 – 32 
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Prevalence of psychological disorders in orthopedic shoulder patients 
 
Table 5 shows the corresponding prevalence of psychological problems in the 
orthopedic population, based on the combination of patients scoring medium 
or high risk. Distress was found in 23% of the orthopedic shoulder patients, 
somatization in 14%, anxiety in 10%, and depression in 8%.  
 
 
Table 5. Psychological disorders in the orthopedic shoulder group. 
Total group n = 200 Low risk Medium risk High risk Prevalence 
 
Distress 
 
Depression 
 
Anxiety 
 
Somatization 

 
155 

 
184 

 
181 

 
172 

 
38 

 
8 
 

14 
 

26 

 
7 
 

8 
 

5 
 

2 

 
23 % 

 
8 % 

 
10 % 

 
14 % 
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Discussion 
 
The object of this study was to assess whether the 4DSQ measures the 
constructs of distress, depression, anxiety and somatization the same way in 
an orthopedic population with shoulder problems as in a general practice 
population. It can be concluded from this study that the 4DSQ in orthopedic 
shoulder patients measures the same constructs as the 4DSQ in general 
practice patients and can therefore, with a small adaptation in the cut-off 
score for somatization, be used in orthopedic practice to measure psycho-
logical disorders in patients with shoulder complaints.  
The prevalence of psychological problems in orthopedic patients with 
shoulder complaints in this study was high. Distress was found in 23%, 
somatization in 14%, anxiety in 10% and depression in 8%. Studies reporting 
the prevalence of psychological disorders in orthopedic patients with shoulder 
complaints are limited. In two Korean studies the prevalence of depression 
and anxiety in patients with shoulder pain was reported. In a study with 
patients scheduled for rotator cuff repair the prevalence of depression was 
26,2% and anxiety 23,4%.8 In another study about patients with chronic 
shoulder pain depression was observed in 19% and 8% had high pain anxiety 
symptoms.29 Depression was found in 4,4% and anxiety in 1,6% in patients 
waiting for a shoulder arthroplasty in the United States.30 
Patients with shoulder pain and a depression, anxiety or somatization disorder 
are more difficult to treat. Patients suffering from depression may see 
themselves as being more disabled than might be expected from objective 
findings and, thus, might not be as capable of adapting to and managing pain-
ful upper extremity problems.31 Patients with a depression and chronic 
musculoskeletal pain have several associated symptoms of inability to 
concentrate, loss of motivation, disturbed sleep, fatigue, and pessimism. 
These symptoms may influence the patient’s ability to benefit from treatment 
and rehabilitation programs.5,32,33,34 Patients with a somatization disorder not 
only have complaints of the shoulder but also report pain in several other 
regions of their body. One Danish study reported the outcome after surgery 
(not only musculoskeletal surgery) in patients with a somatizing disorder.35 
The outcome of surgical treatment was generally unsuccessful. Patients with 
kinesiophobia, a specific type of anxiety, are more difficult to rehabilitate after 
surgery with a higher risk of postoperative stiffness after shoulder surgery.11 
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The question for further studies is how to deal with patients with shoulder 
complaints and a psychological disorder. Do we have to treat the psycho-
logical disorder first before we consider surgery or can we expect the psycho-
logical disorder to improve after treating the chronic shoulder condition by 
surgery? Preoperative psychological distress, such as depression and anxiety, 
is associated with poor clinical outcomes after several orthopedic 
operations.9,10,11 We are not aware of any study about psychological disorders 
and the outcome after shoulder surgery. It might be suspected that in ortho-
pedic patients with shoulder problems the clinical outcome after shoulder 
surgery will be also negatively influenced by psychological disorders.  
There are some limitations in this study that need to be discussed. Because 
this study was performed with patients scheduled for shoulder surgery our 
results are not generalizable to all patients with shoulder complaints. The 
included orthopedic shoulder patients constitute a group of selected patients 
with severe shoulder pain and disability whose symptoms have been present 
for a long time. We decided to study patients scheduled for shoulder surgery 
because we considered these patients ideal candidates for psychological 
screening. We would like to prevent inferior results after surgery by 
identification of psychological disorders before we consider a surgical treat-
ment in patients with shoulder complaints. Pain and disability might be higher 
in the study group in comparison to patients with shoulder complaints treated 
in a conservative way. Pain and disability correlate with depression and 
anxiety and the prevalence of psychological disorders might be higher in our 
study group than in other patients with shoulder complaints. The DIF analysis 
of this study was performed in a heterogeneous population with shoulder 
complaints, with different levels of pain and duration of symptoms. DIF 
analysis is not influenced by the prevalence of psychological disorders in a 
population. Therefore it can be expected that the 4DSQ is a proper measure-
ment tool not only for patients scheduled for shoulder surgery but for all 
orthopedic patients with shoulder complaints. Future research will be needed 
to indicate if it is useful to screen all orthopedic patients with shoulder 
complaints on psychological disorders. 
Patients were operated in a general teaching hospital by two ortho-pedic 
shoulder surgeons, with an orthopedic subunit specialized in treating patients 
with shoulder problems. Data from patients at other institution might differ 
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from our data. The prevalence of psychological disorders might differ between 
countries and are culture-bound.    
We included patients with all sorts of shoulder complaints in this study. The 
aim of this study was to find a measurement tool to detect psycho-logical 
disorders in all orthopedic patients with shoulder complaints, irrespective of 
the level of pain and duration of symptoms. In our study population we found 
psychological disorders in all shoulder conditions. In some shoulder conditions 
pain and functional disability are more pronounced than in other shoulder 
problems. For example in shoulder instability the main issue is the shoulder 
dislocation, pain and functional disability is less frequently reported than in 
other shoulder conditions. Pain and depression are known to be closely 
connected. In the shoulder instability group the prevalence of distress and 
depression was lower than in the total shoulder group (6% and 2% 
respectively), the prevalence of anxiety comparable (7%) but the prevalence 
of somatisation was higher in patients with an unstable shoulder (17%). The 
DIF analysis is however independent from the prevalence of a psychological 
disorder in the shoulder and the general practice group. It is even better to 
perform a validation study in a heterogeneous population with high 
prevalence of psychological disorders but also a group with a lower 
prevalence. The result of this study was that the 4DSQ is a proper measure-
ment tool to detect psychological disorders in orthopedic patients with all 
sorts of shoulder complaints. 
 
Conclusion 
The 4DSQ measures the construct of distress, depression, anxiety and 
somatization the same way in an orthopedic population with shoulder 
problems as in a general practice population. With a small adaptation in the 
cut-off score for somatization, the 4DSQ can be used in orthopedic practice to 
measure psychological disorders in patients with shoulder complaints. 
Psychological problems are common in orthopedic shoulder patients, with 
prevalence’s of distress, somatization, anxiety and depression of 23%, 14%, 
10% and 8% respectively. 
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