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Abstract
Context: Atraumatic shoulder pain is frequently encountered in primary care and surgical clinics. With increased
recognition of the biopsychosocial model, there has been
an increased emphasis on identifying patient factors
associated with less effective coping strategies such as pain
catastrophizing. It remains uncertain what impact selfefficacy has on the response to nonoperative treatment of
shoulder pain.
Objectives: Our purpose is to determine the influence of
patient coping strategies (self-efficacy) on the outcome of
nonoperative treatment of atraumatic shoulder pain. We
hypothesize that higher levels of self-efficacy are associated with increased self-reported function after nonoperative treatment.
Methods: We conducted a retrospective case-control
study for a consecutive series of patients seen in our
clinic with nonoperatively managed atraumatic shoulder
pain. Baseline demographics and range of motion were
recorded. Patients completed the Simple Shoulder Test
(SST), PROMIS Pain Interference (PI), and PROMIS SelfEfficacy for Managing Symptoms (SE). After 3 months of
nonoperative treatment, patients were placed into two
groups: patients who clinically improved (Group 1) and
those that did not (Group 2), with clinical improvement
deﬁned as an increase of 2 or greater on the SST.
Results: Seventy-eight patients returned for follow-up and
completed all questionnaires. There were no statistically
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significant differences for age, sex, or tobacco use between
the two groups. Half of the patients in our series had
symptoms for >12 months, with rotator cuff syndrome being
the most frequent diagnosis (40.0%). Patients in Group 1
had signiﬁcantly higher PROMIS SE scores (42 vs. 39,
p=0.0094) at initial evaluation. At 3-month follow-up,
patients in Group 1 also had signiﬁcantly lower Numeric
Pain Rating Scale (NPRS) scores (4.5 vs. 6.5, p=0.0067),
compared to Group 2.
Conclusions: Patients who experience clinical improvement with nonoperative treatment of atraumatic shoulder
conditions demonstrate higher self-efficacy than patients
who fail to improve. Guiding patients with atraumatic
shoulder pain and low self-efficacy toward interventions
aimed at improving coping strategies, rather than
addressing musculoskeletal factors alone, may contribute
to the goal of improving outcomes.
Atraumatic shoulder pain (shoulder pain occurring
without a known injury or traumatic event) is frequently
encountered in both primary care and subspecialty
orthopedic surgery clinics. There are a variety of nonoperative treatment options for atraumatic shoulder pain.
Conventional treatments have tended to focus on anatomical, biomechanical, and physiological elements of these
conditions [1–3]. While there have been mixed results
with regard to the efﬁcacy of conventional nonoperative
treatment of rotator cuff disease and shoulder osteoarthritis, therapy exercises, corticosteroid injections and
anti-inﬂammatory medications have remained the mainstays of nonoperative treatment [2, 4, 5].
More recently, there has been an increasing focus on
psychological factors associated with upper-extremity
illness. This shift in focus is reflected in the principles of
osteopathic medicine, which emphasize treating the
body as a unit. With increased recognition of the biopsychosocial model within upper extremity surgery, there
has been an increased emphasis on identifying patient
factors associated with less effective coping strategies
such as pain catastrophizing, fear of movement, and
This work is licensed under the Creative Commons Attribution 4.0
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anxiety [6]. Within a single upper-extremity clinic, over
40% of patients had an underlying mental, behavioral,
or neurodevelopmental disorder [7]. Additionally, prior
systematic reviews have demonstrated that nonanatomic patient factors like treatment expectations and selfefﬁcacy can be predictive of shoulder pain and disability
for patients receiving physical therapy [8]. Patient values
and preferences are associated with treatment decisions
and less effective coping strategies and are associated
with poor functional outcomes after upper extremity
surgery [9–11].
The purpose of this investigation is to determine the
influence of patient coping strategies (self-efficacy) on the
outcome of nonoperative treatment of atraumatic shoulder
pain. We hypothesize that higher levels of self-efficacy are
associated with increased self-reported function after
nonoperative treatment.

disease [14]. Over-the-counter analgesia, including acetaminophen or
anti-inﬂammatory medications, were recommended when there was no
contraindication. All patients were scheduled for follow-up in the clinic
3 months after their initial consultation.

Data collection
During the initial visit, patients were asked to complete the following
questionnaires: Simple Shoulder Test (SST), PROMIS Pain Interference
(PI), and PROMIS Self-Efficacy for Managing Symptoms (SE). In addition, patients were also asked to rate their level of pain from 0 to 10
utilizing the Numeric Pain Rating Scale (NPRS). At the 3-month followup visit, patients were asked to complete an SST and the NPRS. All
questionnaires, including the NPRS, were administered on paper and
given to the patients as a packet prior to seeing the physician. These
questionnaires were not anonymous. Demographic variables including
age, gender, smoking status, and medical comorbidities were collected
through a manual review of our electronic medical records system.

Data analysis

Methods
Institutional Review Board (IRB) approval was obtained for this study
(Geisinger IRB, #2018-0365). There was no funding or grants for this
investigation. Due to the retrospective nature of this study, informed
consent was not obtained directly from the patients. However, for
procedures such as injections, routine written informed consent was
obtained in all cases. We conducted a retrospective case-control study
for all patients seen in our clinic with atraumatic shoulder pain that
were treated nonoperatively. From September 2017 to July 2018, 147
patients presented to a single fellowship trained upper-extremity
surgeon with atraumatic shoulder pain. All patients were seen in the
outpatient clinic associated with a rural, academic, level I trauma
center. We excluded patients that had prior surgery on the involved
shoulder. At the time of initial presentation, standardized radiographs
were ordered for each patient (anterior–posterior [AP] view of the
glenohumeral joint, AP view of the acromioclavicular joint, scapular-Y
view, and axillary view). Advanced imaging (MRI or ultrasound) was
not obtained at the time of initial presentation. Of these patients, 17
were indicated for operative treatment at the time of the initial visit,
resulting in 130 patients managed nonoperatively.
Although atraumatic shoulder pain can encompass a heterogeneous list of diagnoses, patients were treated in a standardized fashion.
After clinical evaluation, patients indicated for nonoperative treatment
were given a self-directed home therapy program, which was reviewed
with them in our clinic by an occupational therapist or an athletic
trainer. While exercises for all conditions focused on shoulder
stretching and strengthening and were recommended to be performed
two to three times a day, the programs could be customized to individual patients. Patients did not record compliance. No formal outpatient physical therapy was utilized, because results for formal therapy
and home therapy are similar [12, 13]. Patients without evidence of
shoulder instability or scapulothoracic pain as a primary complaint
were offered corticosteroid injections. The location of the injection was
recorded for each patient. We included patients regardless of their
choice to undergo corticosteroid injection, because these injections
provide only transient relief and do not alter the natural history of

After the completion of 3 months of nonoperative treatment, patients
were placed into two groups: Group 1 contained patients who
demonstrated clinical improvement, and Group 2 contained patients
who did not demonstrate clinical improvement. Clinical improvement
was deﬁned as an increase in the SST score of greater than or equal to
2. Recent investigations have demonstrated that the minimal clinically
important difference (MCID) for the SST is 2 with respect to nonoperative treatment of rotator cuff disease [15]. The MCID represents the
smallest change in a patient-reported outcome measure that a patient
would identify as important with respect to treatment (clinically
meaningful change).
Descriptive statistics are utilized for all demographics, clinical
characteristics, and pain scores. Categorical variables were summarized utilizing percentage and frequency counts. Continuous variables
were summarized utilizing means and standard deviations (SD) or
median and interquartile range (IQR). Differences between patients in
the two groups were analyzed utilizing chi-square or Fisher’s exact
tests, and the two-sample t-test or Wilcoxon test, where appropriate.
The relationship between the pain scales was assessed utilizing the
Pearson’s correlation coefficient and corresponding p-values testing
linear associations. All analyses were performed utilizing SAS v9.4 (SAS
Institute Inc., Cary, NC). p values<0.05 were considered statistically
significant.

Results
Of the patients who underwent nonoperative management
of atraumatic shoulder pain, 90/130 returned for follow-up
3 months after their initial consultation (69.0%), with 78
patients completing all of their questionnaires (60.0%).
Table 1 contains baseline demographics and clinical
characteristics for patients in Group 1 (Clinical Improvement)
and Group 2 (No Clinical Improvement). There were no statistically signiﬁcant differences for baseline demographics
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Table : Baseline demographics and clinical characteristics for patients in Group  (Clinical Improvement) and Group  (No Clinical
Improvement).

Patients, n (% of total)
Age in years, mean (SD)
Age range, years
Male, n, %
Right shoulder involved, n, %
Dominant shoulder involved, n, %
Diabetes, n, %
Tobacco use, n, %
Prior contralateral shoulder surgery, n, %
Worker’s compensation claim, n, %
Missing (code=)
Duration, n, %
< months
– months
– months
> months
Primary diagnosis, n, %
Rotator cuff syndrome
Biceps pathology
AC joint arthritis
Scapular pathology
Calciﬁc tendonitis
Instability
Adhesive capsulitis
Rotator cuff tear arthropathy
Osteoarthritis
Corticosteroid injection, n, %
Site of injection (n=), n, %
AC
Subacromial
Biceps
Glenohumeral

Total

Group 
Clinical improvement
n=

Group 
No improvement
n=


 (.)
–
 (.)
 (.)
 (.)
 (.)
 (.)
 (.)
 (.)


 (.)
 (.)
–
 (.)
 (.)
 (.)
 (.)
 (.)
 (.)
 ()


 (.)
 (.)
–
 (.)
 (.)
 (.)
 (.)
 (.)
  (.)
 (.)


 (.)
 (.)
 (.)
 (.)

 (.)
 (.)
 (.)
 (.)

 (.)
 (.)
 (.)
 (.)

.

 (.)
 (.)
 (.)
 (.)
 (.)
 (.)
 (.)
 (.)
 (.)
 (.)

 (.)
 (.)
 (.)
 ()
 (.)
 ()
 (.)
 (.)
 (.)
 (.)

 (.)
 (.)
 (.)
 (.)
 (.)
 (.)
 (.)
 (.)
 (.)
 (.)

.

 (.)
 (.)
 (.)
 (.)

 (.)
 (.)
 ()
 (.)

 (.)
 (.)
 (.)
 (.)

.

p-Value

.
.
.
.
.
.
.
.

.

AC, acromioclavicular; SD, standard deviation.

(including age, sex, and tobacco use) between the two
groups. Half of the patients in our series had symptoms for
>12 months, with rotator cuff syndrome being the most
frequent diagnosis (40.0%).
Table 2 includes a comparison of clinical outcomes and
pain scores between Group 1 and Group 2 at the time of
initial evaluation and at 3-month follow-up. Patients in
Group 1 had signiﬁcantly higher PROMIS SE scores (42 vs.
39, p=0.0094) at initial evaluation. At 3-month follow-up,
patients in Group 1 also had signiﬁcantly lower NPRS
scores (4.5 vs. 6.5, p=0.0067), compared to those with no
clinical improvement (Group 2).

In assessing the relationship between SST at initial
evaluation and other pain scales, we found a statistically
significant negative linear association with PROMIS PI
(Pearson’s=−0.3078, p=0.0061), no linear association
with PROMIS SE (Pearson’s=0.1579, p=0.1674), and a
statistically signiﬁcant negative linear association with
the NPRS score (Pearson’s=−0.3264, p=0.0035). The NPRS
at the initial evaluation has no association with functional outcome based on the 3-month evaluation of SST
(Pearson’s=−0.1964, p=0.0848) or the change in SST
from initial to 3-month evaluation (Pearson’s=0.1276,
p=0.2658).
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Table : Comparison of outcomes at time of initial evaluation and at -month follow up for patients in Group  (Clinical Improvement) and
Group  (No Clinical Improvement).
Median (IQR)

Initial evaluation
PROMIS pain interference
PROMIS self-efﬁcacy for managing symptoms
Simple shoulder test
NPRS score
Forward elevation
 month follow-up
Simple shoulder test
Change in SST score
% Change in SST score, %
NPRS score
Change in NPRS score
Forward elevation
Change in forward elevation

Total

Group 
Clinical improvement
n=

Group 
No improvement
n=

p-Value

. (, )
 (, )
 (, )
 (, )
 (, )

 (, )
. (, )
 (, )
 (, )
 (, )

 (, )
 (, )
 (, .)
 (., )
 (, )

.
.
.
.
.

 (, )
 (−, )
% (−%, %)
 (, )
− (−, )
 (, )
 (, )

. (, )
 (, )
% (%, %)
. (, )
− (−, )
 (, )
 (, )

. (, )
− (−, )
−.% (−.%, %)
. (, .)
 (−, )
 (, )
 (, )

<.
<.
.
.
.
.

IQR, interquartile range; NPRS, Numeric Pain Rating Scale; SST, Simple Shoulder Test.

Discussion
Examining the relationship between patient coping strategies and self-reported function with nonoperative treatment of atraumatic shoulder pain represents a recent shift
in focus from addressing anatomical and mechanical
sources of pain to recognizing psychological contributors of
upper-extremity illness. For patients in a physical therapy
clinic with shoulder pain, Chester et al. [16] reported that
psychological factors (pain severity, patient expectations,
baseline disability) were associated with patient-reported
outcomes, whereas objective physical examination ﬁndings and structural diagnosis were not associated. In a
systematic review of the relationship between self-efﬁcacy
and chronic musculoskeletal pain, the authors noted that
higher levels of self-efﬁcacy were associated with lower
pain intensity and improved physical function [17]. We note
similar ﬁndings with respect to self-efﬁcacy and atraumatic
shoulder pain, because the patients in our series demonstrating clinically signiﬁcant improvement on the SST had
higher levels of self-efﬁcacy.
It appears that psychological factors associated with
less functional improvement after upper-extremity surgery
are also implicated in the failure to improve with nonoperative treatment of atraumatic shoulder conditions. Dekker
et al. [18] demonstrated that patients with high levels of
anxiety and depression had worse outcomes after subacromial decompression. In addition, Werner et al. [19]
noted similar ﬁndings for patients with depression undergoing shoulder arthroplasty. As the association between

less effective coping strategies and decreased functional
outcomes after upper-extremity surgery becomes clearer,
surgeons may be more hesitant to offer elective, discretionary operative treatment for these chronic conditions for
this subset of patients. However, these data suggest that less
effective coping strategies (in this case self-efﬁcacy) are also
associated with worse outcomes after nonoperative treatment. This results in a difﬁcult clinical scenario for both
patients and surgeons, with both operative and nonoperative treatment resulting in less functional improvement than
expected. For patients with lower levels of self-efﬁcacy and
less effective coping strategies, treatments aimed at psychological health and mindfulness may be more beneﬁcial
than more conventional musculoskeletal treatments alone
[20]. In this context, multidisciplinary musculoskeletal
clinics may be beneﬁcial when considering the impact of
psychological factors on functional outcomes for treatment
of upper-extremity conditions.
While decreased levels of self-efficacy are associated
with less functional improvement with nonoperative
treatment of atraumatic shoulder conditions, self-efficacy
can be difficult to assess. Although infrequently administrated in orthopedic clinics, a number of questionnaires are
available to measure coping strategies and resilience [21].
In our series, patients who met the MCID for the SST did not
demonstrate higher numeric pain scores at the time of
initial presentation. It does not appear that high pain level
(or pain interference) can be utilized to predict clinical
improvement at the time of initial presentation. Physicians
can assess for both verbal and nonverbal signs of distress
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and pain catastrophizing [22, 23]. Utilization of formalized
questionnaires may aid in the identiﬁcation of patients
with less effective coping strategies and allow for improved
expectation setting at the time of initial evaluation. This is
of particular importance considering that in the absence of
formalized patient-reported outcome measures, physicians may have difﬁculty identifying levels of patient
function and self-efﬁcacy [24].
The limitations of this study include those inherent to
retrospective investigations. Only 60.0% of the patients
initially evaluated for atraumatic shoulder completed their
entire 3-month follow-up, and it is still uncertain whether
patients who decided not to return did so due to improved
shoulder pain and function. Additionally, 3 months represents a short follow-up period. An a priori sample size
calculation was not performed for this investigation, which
limits the analysis of study power. We included a heterogeneous group of shoulder conditions and deﬁned clinical
improvement as an increase of greater than or equal to 2 on
the SST, which represents the MCID for nonoperative
treatment of rotator cuff disease [15]. Although it is possible
that the MCID for other nonoperatively managed conditions may differ, the MCID for the SST after shoulder
arthroplasty is also between 2 and 3 [25, 26]. Health literacy
was not assessed. We did not ask patients to document
their compliance with self-directed therapy protocols,
and it is possible that some patients did not perform
the exercises. In addition to possible variations in therapy
compliance, some patients received corticosteroid injections whereas others did not, which can potentially
impact early pain scores. Furthermore, while low levels of
self-efﬁcacy may be suggestive of other less effective
coping strategies, we did not speciﬁcally measure levels of
pain catastrophizing, anxiety, or depression. While the
PROMIS instruments are widely utilized, we only assessed
self-efﬁcacy with a single instrument, and it is unclear if the
results would have differed with other assessments of selfefﬁcacy.

Conclusions
Patients who experience clinical improvement with
nonoperative treatment of atraumatic shoulder conditions
demonstrate higher levels of self-efficacy than patients
who fail to improve. Guiding patients with atraumatic
shoulder pain and low self-efficacy toward interventions
aimed at improving coping strategies, rather than
addressing musculoskeletal factors alone, may contribute
to the goal of improving shoulder comfort and function.

301

Physicians treating musculoskeletal conditions should
recognize that patients with atraumatic shoulder pain and
low levels of self-efficacy may be less likely to experience
clinical improvement with nonoperative management.
Research funding: None reported.
Author contributions: All authors provided substantial
contributions to conception and design, acquisition of
data, or analysis and interpretation of data; all authors
drafted the article or revised it critically for important
intellectual content; all authors gave ﬁnal approval of the
version of the article to be published; and all authors agree
to be accountable for all aspects of the work in ensuring that
questions related to the accuracy or integrity of any part of
the work are appropriately investigated and resolved.
Competing interests: None reported.
Ethical approval: Institutional Review Board approval was
obtained by the Geisinger Institutional Review Board
(#2018-0365) for this retrospective study.

References
1. Marder RA, Kim SH, Labson JD, Hunter JC. Injection of the
subacromial bursa in patients with rotator cuff syndrome: a
prospective, randomized study comparing the effectiveness of
different routes. J Bone Joint Surg 2012;94:1442–7.
2. Kuhn JE, Dunn WR, Sanders R, An Q, Baumgarten KM, Bishop JY,
et al. Effectiveness of physical therapy in treating atraumatic fullthickness rotator cuff tears: a multicenter prospective cohort
study. J Shoulder Elbow Surg 2013;22:1371–279.
3. Mantone JK, Burkhead WZ Jr, Noonan J Jr. Nonoperative treatment
of rotator cuff tears. Orthop Clin N Am 2000;31:295–311.
4. Koester MC, Dunn WR, Kuhn JE, Spindler KP. The efﬁcacy of
subacromial corticosteroid injection in the treatment of rotator
cuff disease: a systematic review. J Am Acad Orthop Surg 2007;15:
3–11.
5. Min KS, Pierre PS, Ryan PM, Marchant BG, Wilson CJ, Arrington
ED. A double-blind randomized controlled trial comparing the
effects of subacromial injection with corticosteroid versus NSAID
in patients with shoulder impingement syndrome. J Shoulder
Elbow Surg 2013;22:595–601.
6. Ayers DC, Franklin PD, Ring DC. The role of emotional health in
functional outcomes after orthopaedic surgery: extending the
biopsychosocial model to orthopaedics: AOA critical issues. J
Bone Joint Surg 2013;95. https://doi.org/10.2106/JBJS.L.
00799.
7. Grandizio LC, Barreto-Rocha DF, Piper JP, Hayes DS, Klena JC. An
analysis of formal patient complaints and malpractice events
involving hand and upper extremity surgeons. J Am Acad Orthop
Surg 2021;29:659–65.
8. De Baets L, Matheve T, Meeus M, Struyf F, Timmermans A. The
inﬂuence of cognitions, emotions and behavioral factors on
treatment outcomes in musculoskeletal shoulder pain: a
systematic review. Cloin Rehab 2019;33:980–91.

302

Grandizio et al.: Shoulder coping

9. Calderón SA, Paiva A, Ring D. Patient satisfaction after open
carpal tunnel release correlates with depression. J Hand Surg
2008;33:303–7.
10. Yeoh JC, Pike JM, Slobogean GP, O’brien PJ, Broekhuyse HM,
Lefaivre KA. Role of depression in outcomes of low-energy distal
radius fractures in patients older than 55 years. J Orthop Trauma
2016;30:228–33.
11. Dunn WR, Kuhn JE, Sanders R, An Q, Baumgarten KM, Bishop JY,
et al. Predictors of failure of nonoperative treatment of chronic,
symptomatic, full-thickness rotator cuff tears. J Shoulder Elbow
Surg 2016;25:1303–11.
12. Mulieri PJ, Holcomb JO, Dunning P, Pliner M, Bogle RK, Pupello D,
et al. Is a formal physical therapy program necessary after total
shoulder arthroplasty for osteoarthritis? J Shoulder Elbow Surg
2010;19:570–9.
13. Bennell K, Wee E, Coburn S, Green S, Harris A, Staples M, et al.
Efﬁcacy of standardised manual therapy and home exercise
programme for chronic rotator cuff disease: randomised placebo
controlled trial. BMJ 2010;8:340.
14. Mohamadi A, Chan JJ, Claessen FM, Ring D, Chen NC.
Corticosteroid injections give small and transient pain relief in
rotator cuff tendinosis: a meta-analysis. Clin Orthop Relat Res
2017;475:232–43.
15. Tashjian RZ, Deloach J, Green A, Porucznik CA, Powell AP. Minimal
clinically important differences in ASES and simple shoulder test
scores after nonoperative treatment of rotator cuff disease. J
Bone Joint Surg 2010;92:296–303.
16. Chester R, Jerosch-Herold C, Lewis J, Shepstone L. Psychological
factors are associated with the outcome of physiotherapy for
people with shoulder pain: a multicenter longitudinal cohort
study. Br J Sports Med 2018;52:269–75.
17. Martinez-Calderon J, Zamora-Campos C, Navarro-Ledesma S,
Luque-Suarez A. The role of self-efﬁcacy on the prognosis of

18.

19.

20.

21.

22.

23.

24.

25.

26.

chronic musculoskeletal pain: a systematic review. J Pain 2018;
19:10–34.
Dekker AP, Salar O, Karuppiah SV, Bayley E, Kurian J. Anxiety and
depression predict poor outcomes in arthroscopic subacromial
decompression. J Shoulder Elbow Surg 2016;25:873–80.
Werner BC, Wong AC, Chang B, Craig EV, Dines DM, Warren RF,
et al. Depression and patient-reported outcomes following total
shoulder arthroplasty. J Bone Joint Surg 2017;99:688–95.
Chad-Friedman E, Talaei-Khoei M, Ring D, Vranceanu AM. First
use of a brief 60-second mindfulness exercise in an orthopedic
surgical practice; results from a pilot study. Arch Bone Joint Surg
2017;5:400.
Vranceanu AM, Beks RB, Guitton TG, Janssen SJ, Ring D. How do
orthopaedic surgeons address psychological aspects of illness?
Arch Bone Joint Surg 2017;5:2–9.
Grandizio LC, Follett L, Skudalski L, Dwyer CL, Klena JC. The
handshake test: a nonverbal assessment of coping strategies
and functional status in patients with atraumatic upper-extremity
conditions. Iowa Orthop J 2020;40:49–52.
Wilkens SC, Lans J, Bargon CA, Ring D, Chen NC. Hand posturing is
a nonverbal indicator of catastrophic thinking for ﬁnger, hand, or
wrist injury. Clin Orthop Relat Res 2018;476:706.
Grandizio LC, Gehrman MD, Graham J, Dwyer CL, Sharma J, Goldberg
S, et al. The ability of upper extremity surgeons to assess patient’s
functional status. J Hand Surg Am 2021;46:819.e1–8.
Roy JS, Macdermid JC, Faber KJ, Drosdowech DS, Athwal GS. The
Simple Shoulder Test is responsive in assessing change following
shoulder arthroplasty. J Orthop Sports Phys Ther 2010;40:413–21.
Tashjian RZ, Hung M, Keener JD, Bowen RC, McAllister J, Chen W,
et al. Determining the minimal clinically important difference for
the american shoulder and elbow surgeons score, simple
shoulder test, and visual analog scale (vas) measuring pain after
shoulder arthroplasty. J Shoulder Elbow Surg 2017;26:144–8.

