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bUniversity of Iowa Hospitals and Clinics, Iowa City, IA, USA
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Abstract

Background: Previous studies have demonstrated that psychosocial factors and comorbid 

depression are associated with worse preoperative baseline measures, clinical outcomes, and 

recovery in patients undergoing shoulder surgery. It is unknown whether this potential link would 

differ between those with traumatic vs. atraumatic shoulder instability, as symptoms may persist 

longer in atraumatic instability prior to surgical intervention. The purpose of this study was to 

determine if psychosocial factors and/or comorbid depression more heavily influence preoperative 

symptoms for patients with traumatic vs. atraumatic shoulder instability.

Methods: Prospective baseline data from 1552 patients in the Multicenter Orthopaedic Outcomes 

Network (MOON) Shoulder Instability cohort were analyzed based on mechanism of injury 

while controlling for age, sex, and direction of instability. Multivariable linear regressions were 
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performed to determine whether psychological factors (RAND 36 Mental Component Score 

(MCS), Depression Diagnosis, PAS-22) were predictive of preoperative American Shoulder and 

Elbow Surgeons (ASES) and Western Ontario Shoulder Instability Index (WOSI) scores in the 

atraumatic group. The same model was repeated for the traumatic instability group, and the model 

fit was compared between groups with p < 0.05 considered statistically significant.

Results: Female sex and lower MCS were significantly associated with worse preoperative 

ASES and WOSI scores for the group with atraumatic instability (ASES r2=0.15, p<0.001; WOSI 

r2=0.17, p<0.001). The same model performed significantly worse (p<0.05) for both ASES and 

WOSI scores in the group with traumatic instability (ASES r2=0.07, WOSI r2=0.08).

Conclusions: Worse preoperative psychosocial factors were found to be more strongly 

associated with shoulder-related pain and function for patients with atraumatic instability. Across 

multiple orthopedic conditions, depression and emotional wellbeing have been associated with 

worse preoperative symptoms and inferior postoperative patient-reported outcomes. Despite the 

stronger and significant association in atraumatic patients, worse psychosocial factors did not have 

as large of an impact as has been seen in other more chronic conditions such as osteoarthritis 

or rotator cuff tears. In addition to medically optimizing patients prior to surgery, the current 

findings identify a subset of shoulder instability patients that may benefit from a behavioral health 

intervention either prior to surgery or early in the postoperative period to potentially improve 

postoperative outcomes.

Level of evidence: Level III; Retrospective Cohort Comparison; Prognosis Study

Keywords

MOON Shoulder instability; psychosocial factors; PROs; atraumatic; traumatic

Psychosocial factors and comorbid depression influence preoperative baseline measures, 

clinical outcomes, and recovery for those undergoing shoulder surgery.4, 9, 12 Greater 

levels of psychological distress have been associated with inferior baseline patient self-

assessment of shoulder pain and function in patients with full-thickness rotator cuff tears.12 

Additionally, depression and psychological distress have been associated with increased 

opioid consumption in the early postoperative period9 as well as a greater prevalence of 

prolonged opioid use more than 180 days after surgery.4 Greater levels of depression and 

lower mental health scores have been associated with shoulder instability in the presence 

of comorbid back pain.5 However, because of potential differences in etiology, severity, and 

chronicity, it is unknown whether the link between psychosocial factors and preoperative 

pain and symptoms differs between those with traumatic vs. atraumatic instability.

The purpose of this study was to determine if psychosocial factors and/or comorbid 

depression more heavily influence preoperative symptoms for patients with traumatic vs. 

atraumatic shoulder instability. Worse baseline mental health has been associated with 

chronic conditions of the shoulder like osteoarthritis and rotator cuff tears.12 Given the 

similar chronic nature of atraumatic shoulder instability, there is reason to believe that 

patients with this type of instability may present with similar greater levels of psychological 

distress compared to patients who have a less chronic condition like traumatic instability. 

We hypothesized that greater associations would be found between psychosocial factors and 
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comorbid depression and preoperative shoulder-related pain and symptoms for patients with 

atraumatic instability than patients with traumatic instability when controlling age, sex, and 

direction of instability.

Methods:

Study Design

The Multicenter Orthopaedic Outcomes Network (MOON) Shoulder Instability study is 

an institutional review board (IRB) approved prospective cohort of patients enrolled and 

undergoing operative treatment for shoulder instability by 26 sports medicine or shoulder 

fellowship-trained surgeons. This multicenter study involved 9 private and academic groups 

across the United States. Kraeutler et al has previously described the epidemiology of the 

cohort.10 Baseline demographic characteristics, physical examination data, patient-reported 

outcome (PRO) scores, and preoperative imaging were collected. Operative findings and 

procedures performed were recorded by MOON surgeons after surgery.11 Data were 

recorded using Teleform (OpenText, Waterloo, ON, Canada) or REDCap (REDCap, 

Nashville, TN, USA).7

Participants

The cohort included 1552 patients with complete preoperative data, and patients were 

categorized based on self-reports of whether the mechanism of shoulder instability was 

traumatic (n=1266) or atraumatic (n=286).11 In the MOON preoperative form, patients 

specifically answered the following question: “Did you have an injury that started your 

shoulder problem?” A “yes” answer would categorize the patient into the traumatic subset 

and a “no” answer would categorize the patient into the atraumatic subset.11 In the traumatic 

subset, the first dislocation was the direct result of the physical injury. Patients of the 

traumatic instability subset were still categorized in the same traumatic subset even if this 

injury resulted in multiple later dislocations.

Data collection

PROs were collected and included the American Shoulder and Elbow Surgeons (ASES) 

score, Western Ontario Shoulder Instability Index (WOSI), the Mental Component Score 

(MCS) of the RAND 36 Item Short Form Health Survey SF-36, the Personality Assessment 

Screener (PAS-22), or a self-reported diagnosis of depression. Age, sex, and direction of 

instability were also recorded. A primary direction was established for each patient as 

anterior, posterior, or inferior.

Statistical analysis

Multivariable linear regressions (forward variable selection p<0.05) were performed to 

determine whether psychological factors (MCS, Depression Diagnosis, PAS-22) were 

predictive of preop ASES and WOSI score in the atraumatic group, controlling for age, sex, 

the direction of instability (anterior, posterior, or multidirectional), and diagnosis of Ehlers 

Danlos Syndrome. To account for multiple comparisons, an alpha level of p < 0.0042 was 

considered statistically significant (0.05 divided by 12 demographic and patient-reported 

outcome variables). The same model was repeated for the traumatic instability group, and 
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the model fit was compared between groups using the methods described by Cohen, Cohen, 

and West with p < 0.05 considered statistically significant.3 A significant finding would be 

indicative of the model fitting significantly better in one patient group than the other.

Results:

Demographic characteristics and history

1552 patients had complete preoperative data and were categorized based on self-reports 

of whether the mechanism of shoulder instability was traumatic (n=1266) or atraumatic 

(n=286). The patients with atraumatic shoulder instability tended to be older, more often 

female, with an increased prevalence of self-reported depression (Table I). The atraumatic 

group had significantly fewer dislocations but reported symptoms for a significantly longer 

period of time prior to surgical stabilization. These patients also had a significantly greater 

prevalence of posterior or inferior instability and significantly worse PAS22 and ASES 

scores. WOSI (p=0.10) and MCS scores (p = 0.005) were not statistically significantly 

different between groups.

Multivariable regressions of patient-reported outcomes

After controlling for age, sex, the direction of instability, and Ehlers Danlos Syndrome 

diagnosis, female sex and lower MCS were significantly associated with worse preoperative 

ASES and WOSI scores for the group with atraumatic instability (ASES r2=0.15, p<0.001; 

WOSI r2=0.17 p<0.001; Table II). The model performed significantly worse for both ASES 

and WOSI scores in the group with traumatic instability (ASES r2=0.07, WOSI r2=0.08; 

Table III). The difference between the model fit in the atraumatic and the traumatic groups 

was statistically significant (p<0.05 for both ASES and WOSI), indicating that this model 

based on preoperative psychosocial scores was stronger in the atraumatic population.

Discussion:

This study found that in patients with shoulder instability, differences exist in the degree 

to which preoperative psychosocial factors are associated with shoulder-related pain and 

symptoms due to varying mechanisms of injury. In patients whose mechanism of shoulder 

injury was atraumatic, female sex and lower Mental Component Scores were associated 

with significantly worse preoperative ASES and WOSI scores. In this atraumatic patient 

subset, there was a significant association between mental health and both preoperative pain 

and functional limitation. The results supported our hypothesis that psychosocial factors 

and comorbid depression were more associated of shoulder-related pain and symptoms for 

patients with atraumatic instability than patients with traumatic instability, when controlling 

for age, sex, and direction of instability.

Psychosocial factors have previously correlated with symptoms in those with rotator cuff 

tears. In multivariate models analyzing rotator cuff tear patients, Wylie et al described 

that the SF-36 MCS had a significant association with the VAS (Visual Analogue Scale) 

for shoulder pain, the VAS score for shoulder function, the SST (Simple Shoulder Test) 

score, and the ASES score.15 In these models assessing the effects of the age, sex, BMI, 

number of medical comorbidities, smoking, SF-36 MCS, and tear size, the SF-36 MCS 
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was the only significant predictor that led to a clinically significant difference in the 

shoulder scores tested.15 Cho et al further supported this association labeling the HADS 

depression score as a statistically significant predictor of both ASES and Korean Shoulder 

Scale (KSS) scores.2 The chronicity of rotator cuff tears may be prone to impact a person’s 

emotional wellbeing. While the degree of chronicity of rotator cuff tears and instability 

may differ, there is a spectrum of chronicity based on the mechanism of the instability. 

Weekes et al reported an association between major depressive disorder and WOSI scores, 

further supporting our findings that mental health was linked with WOSI scores as well as 

ASES scores. In a patient population undergoing arthroscopic shoulder stabilization, WOSI 

scores were significantly worse for the group with preoperative major depressive disorder 

compared to the group without major depressive disorder.14 Similar to patients with rotator 

cuff tears, patients with atraumatic instability experience an extended duration of symptoms 

as the condition follows a more chronic course. With chronicity of rotator cuff pathology 

being linked to the impact of emotional wellbeing, the current results suggest that chronic 

atraumatic shoulder instability may be linked in a similar manner.

In the current study, atraumatic instability presents as a more chronic form of instability 

when compared to traumatic instability, thus atraumatic instability may impact emotional 

wellbeing to a greater extent. Prior studies have also shown that psychological factors 

and symptoms of depression are predictive of other atraumatic upper extremity conditions. 

Vranceanu et al found that the patients, receiving a diagnosis from a hand specialist that 

differed from the diagnosis of the referring Primary Care Physician, were the same patients 

experiencing greater symptoms of depression and catastrophic thinking. This suggests 

that prolonged time to accurate diagnosis and treatment increases susceptibility to worse 

psychosocial scores and increased catastrophization. Atraumatic pain was associated more 

with the somatization of psychological distress and this diffuse, vague presentation often led 

to a delay in the accuracy of the diagnosis and treatment for the patient.13 In patients with 

nonspecific neck pain, emotional wellbeing measured by the MCS scores of the 12-Item 

Short Form Survey (SF-12), has also been shown to be significantly predictive of neck pain 

disability and patient satisfaction with treatment.8 When comparing predictive factors for 

lower limb pain in traumatic and non-traumatic injuries, depressive feelings and headaches 

were positively associated to the non-traumatic lower limb pain with no association to the 

traumatic pain.6 These findings further support the link between psychosocial factors and 

symptoms for those with chronic atraumatic orthopedic conditions.

Limitations of the study include analyzing a cohort with a large majority of patients 

with traumatic shoulder instability (82%) compared to a smaller number of patients with 

atraumatic shoulder instability, although this represents the typical population of shoulder 

instability. The groups were determined by a patient’s self-reporting of their onset of 

instability. While there are inherent limitations of using patients’ self-reports, this definition 

has been previously used by Magnuson et al11 and there were significant differences in 

demographics, preoperative patient-reported outcomes, psychosocial factors, the duration of 

symptoms, and the number of dislocations. As such, the self-reported definition of traumatic 

vs. atraumatic instability does appear to be discriminant. As we only assessed psychosocial 

and shoulder-related factors at one preoperative time point, we could not determine whether 

psychosocial factors increased shoulder pain and symptoms over time prior to surgery, or 
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whether chronic painful instability affected emotional wellbeing. The selection of patients 

for the study was also limited to operative intervention. Strengths of this study include a 

large cohort size and enrollment from 9 geographically diverse private and academic groups 

across the United States.

Conclusion:

Psychosocial factors were found to be more associated with worse preoperative shoulder-

related pain and symptoms for patients with atraumatic instability compared to traumatic. 

Across multiple orthopedic conditions, depression and emotional wellbeing have been 

associated with worse preoperative symptoms and inferior postoperative patient-reported 

outcomes. Similar to medically optimizing patients prior to surgery, the current findings 

identify a subset of shoulder instability patients that may need to be psychologically 

optimized either prior to surgery or early in the postoperative period to potentially improve 

postoperative outcomes.
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Table I:
Study Demographics

Patient Reported Outcomes in MOON Shoulder Instability Prospective Cohort-Cohort data was collected at 

9 private and academic groups across the United States. The categorization of atraumatic versus traumatic 

shoulder instability, the depression diagnosis, the duration of symptoms, and the number of dislocations was 

based on patient self-reports. The mean Mental Component Score (MCS) of the RAND 36 Item Short Form 

Health Survey SF-36, the Personality Assessment Screener (PAS-22), the American Shoulder and Elbow 

Surgeons (ASES) score, and Western Ontario Shoulder Instability Index (WOSI) were calculated for both 

mechanism of shoulder instability.

Atraumatic Traumatic P-value

Number of Patients 286 1266 -

Age, mean +/− SD, yr 26.05 +/− 9.85 24.47 +/− 8.79 0.013

BMI, mean +/− SD 25.97 +/− 4.80 25.59 +/− 4.46 0.20

Sex (Female/Male, (% Female)) 73/213 (25.5%) 240/1026 (19.0%) 0.01

Self-reported Depression Diagnosis 43 (15.0%) 122 (9.6%) 0.007

Ehlers Danlos Syndrome 9 (3.1%) 8 (0.6%) 0.001

Duration of Symptoms < 0.001

 ≤ 1 year 107 (37.2%) 643 (50.8%)

 > 1 year 179 (62.6%) 623 (49.2%)

Number of Dislocations* < 0.001

 0 101 (35.3%) 228 (18.0%)

 1 35 (12.2%) 286 (22.6%)

 2–5 81 (28.3%) 449 (35.5%)

 > 5 69 (24.1%) 302 (23.9%)

Direction of Instability < 0.001

 Anterior 170 (59.4%) 1021 (80.6%)

 Posterior 113 (39.5%) 238 (18.8%)

 Inferior 3 (1.0%) 7 (0.6%)

 Superior 0 (0%) 0 (0%)

Mental Component Score (MCS) 48.7 +/− 10.7 50.6 +/− 10.3 0.005

PAS22 Score 15.4 +/− 7.3 14.1 +/− 6.9 0.004

ASES Score 61.5 +/− 20.0 66.1 +/− 20.6 < 0.001

WOSI Score 1264.0 +/− 398.5 1221.1 +/− 398.9 0.10
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Table II:
ASES Regression

Multivariable linear regression assessing the role of psychosocial factors on preoperative ASES scores for 

those with either atraumatic or traumatic instability.*

Group Predictor Variables Final β Coefficient (95%CI) p-value

Atraumatic (n = 286)

Age 0.05 (−0.18 to 0.27) 0.67

Sex −7.23 (−12.28 to −2.18) 0.005

Direction of Instability −1.85 (−6.09 to 2.39) 0.39

Ehlers Danlos 5.12 (−7.53 to 17.77) 0.43

MCS 0.67 (0.47 to 0.88) < 0.001

Traumatic (n = 1266)

Age −0.04 (−0.16 to 0.09) 0.56

Sex −7.42 (−10.23 to −4.61) < 0.001

Direction of Instability −6.28 (−8.95 to −3.62) < 0.001

Ehlers Danlos −7.80 (−21.72 to 6.11) 0.27

MCS 0.35 (0.24 to 0.45) < 0.001

*
R2 for each model. Atraumatic: R2=0.15; Traumatic: R2=0.07.
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Table III:
WOSI Regression

Multivariable linear regression assessing the role of psychosocial factors on preoperative WOSI scores for 

those with either atraumatic or traumatic instability.*

Group Predictor Variables Final β Coefficient (95%CI) p-value

Atraumatic (n = 286)

Age 1.60 (−2.81 to 6.01) 0.48

Sex 164.96 (65.51 to 264.40) 0.001

Direction of Instability −36.22 (−119.74 to 47.31) 0.39

Ehlers Danlos −27.75 (−276.95 to 221.46) 0.83

MCS −13.42 (−17.43 to −9.41) < 0.001

Traumatic (n = 1266)

Age 3.47 (1.04 to 5.89) 0.005

Sex 109.02 (54.68 to 163.35) < 0.001

Direction of Instability 53.31 (1.79 to 104.84) 0.04

Ehlers Danlos 138.80 (−130.12 to 407.72) 0.31

MCS −8.76 (−10.84 to −6.68) < 0.001

*
R2 for each model. Atraumatic: R2=0.17; Traumatic: R2=0.08.
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