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Background: Psychological distress has been associated with declining shoulder function in patients
with rotator cuff tears (RCTs). Thus, we aimed to 1) evaluate the absence or presence of differences in
shoulder pain, function, or pain-associated psychological distress in patients with increasing RCT severity
and 2) assess whether psychological distress is associated with shoulder pain and function while
adjusting for RCT severity.
Methods: Consecutive patients who underwent rotator cuff repair and completed the optimal screening
for prediction of referral and outcome (OSPRO) survey from 2019 to 2021 were included. OSPRO is
composed of 3 domains that estimate pain associated psychological distress (negative mood, negative
coping, and positive coping). Demographics, tear characteristics, and three patient reported outcomes
(PRO), including the visual analog scale (VAS), Single Assessment Numeric Evaluation, and American
Shoulder and Elbow Surgeons Standardized Shoulder Assessment Form (ASES) were collected. Patients
were analyzed with analysis of variance and chi-square tests and stratified based on severity of RCTs into
three groups: partial-thickness, small-to-medium full-thickness, and large-to-massive full-thickness tear.
Linear regression analysis was used to evaluate the association between OSPRO scores and PROs,
adjusting for severity of RCT.
Results: Eighty-four patients were included: 33 (39%) had partial-thickness, 17 (20%) had small-to-
medium full-thickness, and 34 (41%) had large-to-massive tears. Regarding PROs and psychological
distress, there were no significant differences amongst the three cohorts. In contrast, multiple significant
associations between psychological distress and PROs were found. Within the negative coping domain,
fear avoidance dimensions demonstrated the strongest correlation to PROs: fear-avoidance behavior for
physical activity (ASES Beta —0.592, P < .001; VAS 0.357, P < .001) and work (ASES Beta —0.442, P < .001;
VAS 0.274, P = .015). Several other dimensions within the negative coping, negative mood, and positive
coping domains also demonstrated significant associations to PROs.
Discussion: These findings suggest that in patients undergoing arthroscopic rotator cuff repair, preop-
erative psychological distress can more strongly influence patient perception of shoulder pain and
diminished shoulder function than RCT severity.

© 2023 The Author(s). Published by Elsevier Inc. on behalf of American Shoulder and Elbow Surgeons.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
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Psychological distress has become increasingly recognized as a
significant contributor to patient perception of pain and disability
in individuals with various orthopedic complications.?*>!%23:25
Shoulder pathology is one such complication where there is a
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complex interplay between degree of psychological distress and
severity of shoulder pathology, which ultimately influences a pa-
tient’s self-assessment of pain, function, and disability level."” We
define this pain-associated psychological distress as reported
negative emotions that influence patients’ rehabilitation post-
rotator cuff repair. Several studies have shown a substantial
contribution of negative predictors of mental health with outcomes
after shoulder surgery.>*>17232> patients with higher scores on the
hospital anxiety and depression scales, Center for Epidemiological
Studies Depression Scale,'® and distress risk assessment method'”
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reported increased shoulder pain on the inferior simple shoulder
test, visual analog scale (VAS), American of Shoulder and Elbow
Surgeons (ASES), and disabilities of the arm, shoulder and hand
scores when compared with nondistressed patients. Despite these
findings, there are few published studies that have specifically
examined the impact of rotator cuff tear (RCT) severity and pre-
operative psychological distress on shoulder pain and function in
patients undergoing operative management for RCT. With up to
two-thirds of RCTs being asymptomatic,®'6?%>:27 other factors
such as psychological distress may contribute towards the
perception of symptom severity in RCT pathology.

The optimal screening for prediction of referral and outcome
assessment tool (OSPRO) is a brief assessment tool that allows for
accurate estimates of patient-specific depressive symptoms, anxi-
ety, anger, fear-avoidance beliefs, kinesiophobia, catastrophizing,
self-efficacy, and pain acceptance.'® The OSPRO provides score es-
timates for 11 commonly utilized patient questionnaires, such as
the Patient Health Questionnaire-9 and the Chronic Pain Accep-
tance Questionnaire. The OSPRO has been used in multiple patient
cohorts to identify psychological phenotypes and predict future
healthcare utilization.®''> The OSPRO has also been used in pa-
tient’s seeking care for shoulder pathology,’ but its relationship to
shoulder pain and function in patients specifically with rotator cuff
pathology remains to be explored. Despite this, it is commonly
understood that rotator cuff pathology such as a tear often results
in a tandem of shoulder pain and diminished shoulder function.
While the two do not always occur in unison, such as in cases of
pseudo paralysis,?? this is the common mechanism behind shoul-
der pain and decreased function in the setting of rotator cuff
pathology.

The purpose of this study was to use the OSPRO tool to evaluate
the association between preoperative psychological distress and
shoulder pain and function in patients undergoing arthroscopic
rotator cuff repair, with aims to identify which specific dimensions
of psychological distress are most strongly associated with greater
shoulder pain and diminished function. We also aimed to assess
differences in shoulder pain, function, and pain-associated psy-
chological distress across three RCT tear severity categories (partial
thickness, small to medium full-thickness, and large to massive full
thickness tears). We define shoulder pain-associated psychological
distress as reported negative emotions that influence patients’
rehabilitation postrotator cuff repair. We hypothesized that greater
degree of psychological distress would be associated with higher
level of shoulder pain and diminished shoulder function, while RCT
severity would be insignificant in characterizing shoulder pain and
function.

Materials and methods
Study design

This was a retrospective cross-sectional study of patients un-
dergoing arthroscopic rotator cuff repair at a single academic
institution. We used the reporting of studies conducted using
observational routinely collected health data statement (which is
an extension of STROBE) when working with and reporting data.
This study received IRB exemption from the IRB: Pro00107189. No
funding was obtained for this study.

Participants

Consecutive patients that underwent arthroscopic rotator cuff
repair and completed preoperative OSPRO from 2019 to 2021 at a
single academic institution were included. Patients selected in the
study were: 1) diagnosed with a RCT who underwent rotator cuff
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repair and 2) completed OSPRO questionnaire. Patient de-
mographics and characteristics were collected, including age,
gender, race, smoking status, body mass index, handedness, and
laterality of the affected shoulder. Patients were stratified based on
the severity of rotator cuff tendon tears into three groups based on
arthroscopic evaluation: 1) partial-thickness tears, 2) small to
medium full-thickness tears, and 3) large to massive full-thickness
tears. Size of full thickness tear was classified using the DeOrio and
Cofield classification system, which groups RCTs on the basis of
greatest dimension as either small (<1 c¢cm), medium (1-3 cm),
large (3—5 cm), or massive (>5 cm).

Patient reported clinical outcomes were obtained from the
same preoperative visit that the OSPRO survey was completed
for each patient. 14 PROs were investigated in each patient and
included the 11-part OSPRO as well as the ASES, single assess-
ment numeric evaluation (SANE), and VAS shoulder pain scores.
The ASES is comprised of eleven questions to analyze a patient’s
function, pain level, strength, and shoulder stability and ranges
from 0 to 100, with lower scores reflecting greater pain and
disability.”® SANE encompasses patients rating their shoulder
from 0% (completely abnormal) to 100% (completely normal).?®
Finally, VAS shoulder pain scale consists of a 100 mm horizon-
tal line anchored with two opposite labels; patients mark a
score on the scale using a vertical line.> Shoulder pain magni-
tude was evaluated using a numeric scale ranging from 0 (“no
pain”) to 10 (“worst pain”).

Statistical analysis

All data were analyzed using IBM SPSS Statistics, Version 27.0
(IBM Corp., Armonk, NY, USA). Descriptive statistics were used to
summarize patient characteristics. Chi-square analysis was used to
compare categorical variables while analysis of variance was used
to compare continuous variables, between the study groups.
Multivariable linear regression analysis was utilized to assess the
association between PROs (VAS pain, SANE, and ASES scores) with
the individual OSPRO survey dimensions (i.e. depression, pain
anxiety, pain self-efficacy, etc.), while adjusting for RCT severity. As
such, a linear regression analysis was conducted for each individual
OSPRO dimension, including the dimension and RCT severity as
independent variables, and the PRO of interest as the dependent
variable. Type 1 error rates less than 0.05 were considered statis-
tically significant. Strength of the relationship between the vari-
ables was characterized based on the standardized coefficient from
the regression analyses, where <0.3 is no to very weak, 0.3 to 0.5 is
weak, 0.5 to 0.7 is moderate, and >0.7 is strong.

Results
Participants

Eighty-four total patients were included in this study. Thirty-
three (39%) patients had a partial-thickness RCT, 17 (20%) patients
had a small to medium full-thickness RCT, and 34 (41%) patients
had a large to massive RCT (Table I).

Primary outcomes

Our analysis was powered by a two independent variables to
one dependent variable model regression analysis. Regarding PRO
scores, there were no significant differences amongst the three
stratifications of RCT severity (Table II). Additionally, there were no
significant differences found amongst the three tiers of RCT severity
with regards to pain associated psychological distress as measured
by the OSPRO (Table II). In other words, psychological distress did
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Table I
Patient characteristics for single vs. multiple tendon RCT patients.
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Partial-thickness tear Small to medium full-thickness tear Large to massive full-thickness tear P value
(n=33) (n=17) (n = 34)
Age (years) 58.1 +11.6 613 +7.2 61.2 + 10.0 330
Gender (% male) 14 (42.4%) 5 (29.4%) 20 (58.8%) 117
BMI (Kg/m?) 30.0 + 6.3 29.6 + 6.0 292 +5.0 .849
Race .002*
White 15 (45.5%) 6 (35.3%) 19 (55.9%)
Black 18 (54.5%) 7 (41.2%) 15 (44.1%)
Other 0 (0.0%) 4(23.5%)* 0 (0.0%)
Smoker 1(3.0%) 2 (11.8%) 4(11.8%) .368
Handedness 130
Right 25 (75.8%) 17 (100.0%) 31 (91.2%)
Left 7 (21.2%) 0 (0.0%) 3(8.8%)
Bilateral 1(3.0%) 0 (0.0%) 0 (0.0%)
Affected shoulder 338
Right 16 (48.5%) 11 (64.7%) 22 (64.7%)
Left 17 (51.5%) 6 (35.3%) 12 (35.3%)
Dominant shoulder affected 21 (63.6%) 11 (64.7%) 25 (73.5%) .654

BMI, body mass index; RCT, rotator cuff tear.
*P value < .05.

2Denotes Z score > 1.96 on posthoc analysis using adjusted residuals. This indicates that the proportion of “Other” race in the small to medium full-thickness tear group is

significantly different, and accounts for the chi-square test P value < .05.

Table II
Shoulder pain, function and estimates for psychological distress questionnaires based on the OSPRO survey.
Partial-thickness tear Small to medium full-thickness tear ~ Large to massive full-thickness tear P
(n=33) (n=17) (n =34) value
VAS shoulder pain 6.46 + 2.55 5.44 + 2.68 5.38 +£2.23 .168
SANE 51.42 + 19.49 56.33 + 22.40 43.15 + 20.82 .084
ASES 39.97 £ 17.73 48.12 + 18.69 46.49 + 18.80 225
Tampa scale kinesiophobia 11 score 24.46 + 5.134 26.50 + 5.89 26.46 + 5.70 269
State-trait anger expression inventory score 14.82 + 2.99 15.39 + 2.29 15.21 + 2.81 753
Fear avoidance beliefs questionnaire work subscale 14.36 + 11.08 17.82 £ 9.56 19.79 + 9.89 .101
Pain anxiety symptom scale 20 31.69 + 15.72 38.75 + 16.27 35.80 + 14.44 274
State trait anxiety inventory 36.54 + 8.22 3821 + 6.25 37.11 +6.74 747
Fear avoidance beliefs questionnaire physical activity 17.94 + 3.45 17.53 £ 3.85 17.65 + 3.97 921
subscale
Patient Health Questionnaire - 9 5.67 + 439 7.03 +4.30 5.72 + 407 518
Pain catastrophizing scale 16.59 + 11.17 21.75 + 1143 18.29 + 10.13 285
Pain self efficacy questionnaire 33.93 + 11.91 30.53 + 12.46 31.58 + 10.42 .548
Self-efficacy for rehabilitation 89.52 + 24.43 90.32 + 25.32 90.77 + 18.62 974
Chronic pain acceptance 60.34 + 16.90 54.19 + 18.12 56.25 + 14.97 395

ASES, American Shoulder and Elbow Surgeons score; Pain, numeric rating scale for shoulder pain; SANE, Single Assessment Numeric Evaluation; VAS, visual analog scale.

Duration of symptoms (0 = <1-3 mo, 1 = >3 mo).

not appear to be a determinant of RCT severity in patients under-
going rotator cuff repair.

However, when evaluating the association between pain asso-
ciated psychological distress and shoulder pain and function, while
adjusting for RCT severity, we found multiple significant associa-
tions (Table III). Within the negative mood domain, trait anxiety
was significantly associated with the ASES score (standardized beta
[Beta] —0.233, P =.033). Within the negative coping domain, both
fear avoidance dimensions were significantly associated with all
three PROs assessed: fear-avoidance behavior for physical activity
(ASES Beta —0.592, P < .001; SANE Beta —0.351, P =.001; VAS 0.357,
P <.001) and work (ASES Beta —0.442, P < .001; SANE Beta —0.270,
P =.016; VAS 0.274, P = .015). Furthermore, pain catastrophizing,
kinesiophobia, and pain anxiety were all significantly associated
with VAS and ASES scores. The moderate strength correlation
(Beta —0.592) found between fear avoidance beliefs for physical
activity and ASES score was the only moderate strength correlation
appreciated in our analysis, where all other significant associations
only met thresholds for very weak or weak correlations. Similarly,
within the positive affect and coping domain, all three dimensions
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of pain self-efficacy (Beta 0.293, P = .007; Beta —0.308, P =.003),
self-efficacy for rehabilitation (Beta 0.349, P = .001; Beta —0.348,
P = .003), and chronic pain acceptance (Beta 0.234, P = .033;
Beta —0.271, P = .022) were shown to be significantly associated
with VAS pain and ASES clinical outcome scores (Table III). These
findings emphasize significant correlations between specific di-
mensions of preoperative psychological distress and preoperative
pain and function when adjusting for rotator cuff severity.

Discussion

A variety of psychological distress factors have been demon-
strated in patients presenting for evaluation for RCT.'> Many patient
psychological screening tools have been developed for use in or-
thopedic surgery and rehabilitation, but there lacks consensus on
which tools can optimally predict patient outcome after rotator cuff
repair. Moreover, many of these questionnaires are long and time
consuming, possibly becoming burdensome for routine usage. The
OSPRO uses 10 items to concisely provide accurate score estimates
for 11 commonly used patient psychological distress
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Table III

JSES International 7 (2023) 544—549

Linear regression analysis results demonstrating the association between psychological distress and shoulder pain and function, adjusted for rotator cuff tendon tear severity.

VAS pain®

SANE score

ASES score

Adjusted B (95% CI) P value,
standardized beta

Adjusted B (95% CI) P value,
standardized beta

Adjusted B (95% CI) P value,
standardized beta

OSPRO negative mood
Depression

Trait anxiety
Trait anger

OSPRO negative coping
Fear-avoidance beliefs for physical

activity

Fear-avoidance beliefs for work
Pain catastrophizing
Kinesiophobia

Pain anxiety

OSPRO positive affect and coping
Pain self-efficacy

Self-efficacy for rehabilitation

Chronic pain acceptance

0.091 (—0.038 to 0.220) P = .163
(SB 0.154)
0.064 (—0.010 to 0.138) P = .091
(SB 0.187)
0.093 (~0.102 to 0.289) P = .345
(SB 0.105)

0.249 (0.105 to 0.393) P < .001
(SB 0.357)
0.065 (0.013 to 0.116) P = .015

(SB 0.274)
0.059 (0.010 to 0.109) P = .019
(SB 0.257)
0.139 (0.042 to 0.236) P = .006
(SB 0.307)

0.052 (0.018 to 0.087) P = .003
(SB 0.321)

—0.062 (—0.107 to —0.017) P = .008
(SB —0.308)
~0.036 (—0.059 to —0.013) P = .003
(SB —0.348)
—0.037 (—0.069 to —0.005) P = .022
(SB —0.271)

~0.486 (~1.563 t0 0.591) P = 372
(SB —0.099)

~0.333 (—0.962 to 0.297) P = 296
(SB —0.116)

~1.181 (—2.825 to 0.462)

(SB —0.157)

—2.008 (—3.185 to —0.831) P = .001
(SB —0.351)

—0.539 (—0.975 to —0.103) P = .016
(SB —0.270)

~0.135 (—0.564 to 0.295) P = .535
(SB —0.176)

~0.627 (~1.462 t0 0.208) P = .139
(SB —0.165)

~0.195 (—0.495 to 0.106) P = .201
(SB —0.142)

0.289 (~0.110 to 0.687) P = .153
(SB 0.158)
0.198 (—0.005 to 0.401) P = .056
(SB 0.210)
0.148 (~0.130 to 0.427) P = .292
(SB0.117)

~0.874 (~1.824 t0 0.077) P = .071
(SB —0.198)

—0.599 (—1.148 to —0.050) P = .033
(SB —0.233)

~0.567 (—2.022 to 0.889) P = .441
(SB —0.085)

—2.932 (—3.804 to —2.060) P < .001
(SB —0.592)
—0.743 (—1.103 to —0.382) P < .001
(SB —0.422)
—0.538 (—0.891 to —0.186) P = .003
(SB —0.318)
—1.259 (—1.942 to —0.576) P < .001
(SB —0.379)
—0.451 (—0.696 to —0.207) P < .001
(SB —0.378)

0.474 (0.134 to 0.815) P = .007
(SB 0.293)
0.289 (0.119 to 0.459) P = .001
(SB 0.349)
0.262 (0.022 to 0.503) P = .033
(SB 0.234)

OSPRO, optimal screening for prediction of referral and outcome assessment tool; SB, Standardized Beta coefficients; VAS, visual analog scale; SANE, single assessment numeric

evaluation; ASES, American Shoulder and Elbow Surgeons.
%In addition to adjusting for rotator cuff tendon tear severity, ethnicity was.

questionnaires. This study sought to characterize the prevalence of
preoperative psychological distress scores using the OSPRO in pa-
tients who underwent rotator cuff repair. This is significant because
it is universally known that mental health can impact shoulder pain
and function, potentially even more so than RCT size, as is explored
in this study.

This work compared the severity of RCTs that were stratified into
3 tiers: 1) small to medium, 2) medium to large, and 3) large to
massive. These tiers were utilized as groupings in analysis involving
differing dimensions within the OSPRO to demarcate patterns of
psychological distress seen in patients undergoing surgical inter-
vention for RCT. We hypothesized that larger RCTs would have a less
significant impact on shoulder pain and function than preoperative
measures of mental health and psychological distress. In line with
our hypothesis, we found preoperative psychological distress to be
a stronger predictor of poor shoulder function and pain than RCT
severity in patients undergoing arthroscopic rotator cuff repairs.
There were neither significant differences in patient-reported
outcomes nor in any of the 11 domains of the OSPRO with regards
to increasing RCT size. This heavily suggests that increasing rotator
cuff severity does not influence the degree of psychological distress
a patient endures during and after rotator cuff repair. Thus, we
argue for the need of increased cognizance on the import mental
health plays in rotator cuff repair rehabilitation and the need for
screening for multiple dimensions of pain-associated psychological
distress in RCT populations to identify patients who may benefit
from multimodal therapeutic intervention.

We demonstrate high rates of psychological distress, as tabu-
lated by the OSPRO questionnaire in patients seeking care for
RCTs. It is possible that current inadequate recognition of patient-
specific psychological distress could be contributing to high rates
of increased postoperative opioid utilization'*** as well as sub-
sequent poor postoperative functional improvement and pain
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resolution. Our data corroborates earlier work demonstrating
high rates of psychological distress in patients with RCT. We
demonstrated that patients seeking arthroscopic repair of RCTs
appear to have elements of negative mood (ie, anger, depressed,
and anxiety) or low confidence in rehabilitation (lacking belief in
conservative measures) at baseline. Therefore, in this select
sample of patients, those who are more likely to lack confidence in
rehab approaches and/or have negative mood overlays at baseline
may perform worse on functional assessments and/or report
greater levels of pain during their clinical course. In summary;, it is
evident from the results of our study and the existing literature
that preoperative psychological distress in individuals with RCTs
can influence patient-perceived shoulder pain and function to a
greater extent than the tear severity. However, given that this was
a cross-sectional study, the eventual impact of these findings on
postoperative outcomes has yet to be fully elucidated.

In concordance with our hypothesis, our results demonstrate
baseline psychological distress correlates with patient shoulder
pain and function more than rotator cuff severity. This data adds to
a mounting body of evidence, which suggests that RCT size and
severity does not correlate with symptoms such as pain and func-
tional limitation. Park et al identified several factors as being pre-
dictive of increased shoulder pain at the time of presentation for
RCT: young age, male sex, and the presence of diabetes mellitus.'®
Similarly, Simon et al tested an index that accounted for RCT
severity and concomitant surgical procedures and found that
neither was predictive of 6- or 12-month pain and disability out-
comes following shoulder arthroscopy.'® Notably, however, these
authors report that measurements of RCT characteristics, including
tear size, muscle atrophy, and the number of torn tendons, did not
correlate with shoulder pain."® The mechanism behind this seem-
ingly contradictory finding is unknown. Intuitively, greater RCT size
and severity would appear to correlate with increased pain and
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disability. It is possible that individuals with chronic, severe RCTs
with significant fatty atrophy, retraction, and multiple tendon
involvement may develop compensatory mechanisms to improve
their capacity to complete their activities of daily living pain free.
Future work should aim to explore this finding and evaluate for
protective psychosocial factors present in those who seek clinical
evaluation only after their RCT has progressed to the point of
particular severity.

Several limitations are present in this study. First, this study is
cross-sectional in nature. Thus, we forfeit the ability to assess
postoperative outcomes, and to correlate the presence of higher
measures of mental distress in an individual with adverse clinical
outcomes after rotator cuff repair. We hope to expand upon this
early work by collecting postoperative PROs and assessing for cor-
relation between the OSPRO and functional outcome, as well as
outcomes related to factors such as time to return to work and
duration of opioid use after surgery. Second, we recognize that our
findings are not generalizable to the full sampling of patients with
rotator cuff pathology, as we only included individuals who had
presented for surgical treatment of RCTs in our analysis. Thus, we
cannot extrapolate to the general population of patients with ro-
tator cuff pathology, many of whom will have significant findings
on magnetic resonance imaging and clinical exam, but who will
never present to an orthopedic shoulder specialist for evaluation.
Still, our results hold merit for the practicing clinician in under-
standing the characteristics of not the standard patient with rotator
cuff pathology, but rather the standard patient who presents for
surgical management of rotator cuff pathology. Lastly, our patients
fill out the OSPRO questionnaire in clinic prior to evaluation by an
orthopedic shoulder specialist. This methodology ensures maximal
participation in capturing OSPRO scores but may potentially bias
response items given the proximity to subspecialty evaluation. For
example, patients may rate their psychological distress as higher in
anticipation of a discussion with their physician about their
shoulder. While we recognize this potential for bias, we argue that a
patient’s state of psychological well-being at the time of initial
evaluation may provide a reasonable estimate of their overall state
through the rotator cuff repair process, given the arduous process of
surgery, recovery, rehabilitation, and potentially long duration of
weight bearing restrictions. Future research should aim to better
characterize the temporal nature of fluctuations in psychological
well-being throughout the surgical process to further elucidate at
which time points a patient is most likely to require additional
support from a psychological standpoint.

While it is important to fully understand the challenges pre-
sented by high levels of baseline psychological distress in patients
presenting with RCT, it is imperative to prevent stigmatization of
these patients. Categorization by psychological and mental health
characteristics has been shown to impart feelings of guilt and
shame in patients.! Furthermore, failure to identify “at risk” pa-
tients may cause physicians to disregard the psychological and
emotional aspects of health, which are imperative to the success of
each patient, regardless of the presence or absence of psychological
distress. We encourage the use of nonstigmatizing language and
careful consideration of a patient’s well-being at each office visit.®

Conclusion

Baseline preoperative psychological distress is very prevalent in
patients with RCTs who seek arthroscopic repair, as identified by
the OSPRO. This baseline psychological distress has been shown to
be a stronger predictor of patient-perceived shoulder pain and
function. In concordance with a growing body of evidence in or-
thopedics, which fails to correlate functional symptoms and pain to
RCT size and severity, we demonstrate that patients, who exhibit
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higher scores on the domains of negative mood and negative
coping, and lower scores on positive affect and coping, are associ-
ated with increased shoulder pain and more pronounced functional
limitations. Future work should aim to confirm these findings and
better characterize the influence of preoperative mental health
scores for postoperative RCT cohort outcomes.
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