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Background: Recent literature has shown the importance of patient psychosocial status in overcoming stressful events, such as surgery.
Resilience, the ability to “bounce back” from adversity, has been recently correlated to outcomes following arthroscopic rotator cuff
repair (RCR). Overall mental well-being has also been shown to be important because patients with clinical depression and anxiety may
have worse outcomes. Substantial clinical benefit (SCB) is the threshold of outcome improvement that a patient perceives as consider-
able. The purpose of this study was to assess the influence of preoperative resilience, mental health status, and rotator cuff tear size on
patient outcome recovery measured by the American Shoulder and Elbow Surgeons (ASES) score.

Methods: Patients undergoing arthroscopic RCR performed from 2016 through 2019 at a single tertiary institution by fellowship-
trained sports surgeons with a high-volume shoulder practice were included. The Brief Resilience Scale (BRS) score and Veterans
RAND 12-Item Health Survey (VR-12) Mental Component Score (MCS) were collected preoperatively. ASES scores were obtained
preoperatively, as well as 6 and 12 months postoperatively. Patients were divided into 2 groups based on the SCB threshold of 87
for the ASES score based on validated, established literature. Rotator cuff tear size was classified as small (<3 cm) or large (>3
cm). VR-12 MCS, BRS, and ASES scores were compared at baseline, 6 months, and 1 year using separate mixed-model analyses of
variance between the tear size and SCB groups. For ASES score comparison, the VR-12 MCS was used as a covariate to account
for differences in baseline mental status.

Results: RCR was performed in 119 patients, with an average age of 61 years (standard deviation, 10 years). There were 71 male and 48
female patients. At 6 months, 43% of patients met the SCB threshold. The VR-12 MCS was significantly different between RCR patients
who met the SCB threshold for the ASES score and those who did not at 6 and 12 months for large rotator cuff tears (P =.001) but not
small tears (P = .07). The BRS score was not different between the tear size and SCB groups at any time point (P = .12).
Conclusion: Our results show that patients who met the SCB threshold at 6 months postoperatively after arthroscopic RCR demon-
strated higher preoperative VR-12 MCS values; however, higher preoperative BRS scores were not seen in those meeting the SCB
threshold. In fact, when baseline VR-12 MCS values were accounted for in patients with large rotator cuff tears, the differences in
ASES scores normalized. This finding suggests that baseline mental health status, as measured by the VR-12 MCS, significantly
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influenced patients’ functional recovery following RCR. Future research should focus on preoperative psychosocial well-being to opti-

mize postoperative outcomes.

Level of evidence: Level III; Retrospective Cohort Comparison; Prognosis Study
© 2022 Journal of Shoulder and Elbow Surgery Board of Trustees. All rights reserved.
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Resilience, the ability to “bounce back” from adverse
events, has moved to the forefront of conversation in recent
years as surgeons seek to quantify and qualify patient
factors that affect surgical outcomes, outside of physical
factors alone.'*"?"!13:1%17 preyvious studies have shown
the importance of patient psychosocial status in over-
coming stressful events, such as surgery. Many of these
studies have shown that patient mental resilience is
an independent factor for improved postoperative
outcomes™""'*'® or, conversely, that poor psychological or
mental status yields worse outcomes.'"”

An estimated 250,000 rotator cuff repair (RCR) opera-
tions are performed annually in the United States. The
outcomes of these surgical procedures have a significant
effect on individual patients, as well as society as a whole.®

A recent study established outcome thresholds for pa-
tients undergoing RCR using patient-reported outcome
measures (PROMs).” This study developed specific
threshold values for patients to meet the patient acceptable
symptom state for the Single Assessment Numeric Evalu-
ation score, American Shoulder and Elbow Surgeons
(ASES) Standardized Shoulder Assessment Form, and
Constant-Murley score. In a study of 288 patients under-
going RCR, Cvetanovich et al” validated a threshold ASES
score of 86.7 for patients to attain the patient acceptable
symptom state. The validation of PROM absolute values
aids our ability to evaluate for clinically significant
outcomes.

What remains unknown in the literature on RCR is the
ability to correlate preoperative resilience and psychologi-
cal health with the ability to meet certain threshold out-
comes postoperatively. The goal of this study was to
evaluate the ability to meet threshold PROM scores based
on preoperative resilience and mental health scoring in
patients undergoing RCR. On the basis of previous vali-
dated literature, a threshold ASES score of 86.7 was used
for RCR patients.” We hypothesized that patients with
higher preoperative resilience and better mental health
scores would demonstrate a greater ability to meet clinical
outcome thresholds after arthroscopic RCR.

Methods

The study was conducted at a single tertiary institution. A retro-
spective review of prospectively gathered data of patients who
underwent arthroscopic RCR from 2016 through 2019 was

performed. The surgical procedures were performed by 3
fellowship-trained sports surgeons with a high-volume shoulder
practice. Repairs were performed with patients in the lateral de-
cubitus position. Small tears were treated with single-row fixation,
and medium to large tears were treated with double-row fixation.

Our cohort included all patients who elected to undergo sur-
gical treatment for any size of tendon tear with involvement of any
rotator cuff tendon that was deemed repairable. Patients must have
completed 6- and 12-month outcome scores. We also included
patients who underwent the following concomitant procedures:
biceps tenotomy or tenodesis, distal clavicle resection, and sub-
acromial decompression. Patients who were undergoing revision
surgery, who opted to receive nonoperative care, or who had pre-
existing cervical conditions were excluded, as were patients who
received augmentations with a dermal allograft or patch of any
kind.

Preoperatively, patients completed the ASES score, Brief
Resilience Scale (BRS) score, and Veterans RAND 12-Item
Health Survey (VR-12) Physical Component Score and Mental
Component Score (MCS). The BRS represents a validated scoring
measure established in 2008 to assess the ability to ‘“bounce back
from adversity.”"* In 2011, Windle et al'® performed a review of
resilience scales in the literature, and 19 scales were found. Three
scales had the best psychometric ratings: Connor-Davidson
Resilience Scale, Resilience Scale for Adults, and BRS.'® The
VR-12 MCS seeks to evaluate emotional, mental, and social
health well-being.*

Patient demographic characteristics were collected from chart
review. Specific surgery details were collected from operative
notes and images, such as rotator cuff tear size, number of an-
chors, tissue quality, and retraction. All patients underwent com-
plete repairs. Patients were categorized according to whether they
met the threshold ASES score of 86.7 at 6 months.” We compared
the BRS score and VR-12 MCS within these groups at 6 and 12
months while controlling for the baseline MCS score. We also
compared patients’ ASES and VR-12 scores between those with
small tears (<3 cm) and those with large tears (>3 cm). Reha-
bilitation was standardized based on rotator cuff tear size ac-
cording to previously published guidelines.'*"

Patients’ ASES score, VR-12 MCS, and BRS score were
compared at baseline, 6 months, and 1 year using separate mixed-
model analyses of variance between the tear size and substantial
clinical benefit (SCB) groups. For ASES score comparison, the
VR-12 MCS was used as a covariate to account for differences in
baseline mental health status.

Results

We included 119 patients who had completed 6-month
PROMs; of these, 100 (84%) had completed 1-year
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Table I Demographic characteristics
Variable Small tear group (n = 75) Large tear group (n = 44) P value
Age, yr 59.17 (10.38) 63.95 (7.54) .01
Sex .50
Male 43 28
Female 32 16

Data are presented as mean (standard deviation) or frequency.

PROMs. The average age was 61 years (standard deviation
[SD], 10 years), and there were 48 female patients. Small
tears were diagnosed in 75 patients (63%), and large tears
were diagnosed in 44 (37%). The small tear group included
32 female patients and the average age was 59 years (SD,
10 years), whereas the large tear group included 16 female
patients and the average age was 64 years (SD, 8 years)
(Table I). Overall, 43% of patients met the outcome
threshold at 6 months, with similar follow-up for both cuff
tear groups (Table II).

Of the patients with small tears, 41% (31 of 75) met the
SCB threshold at 6 months, with an average ASES score of
94 (SD, 3.0), whereas 59% (44 of 75) did not meet the SCB
threshold at 6 months, with an average ASES score of 73.0
(SD, 2.0). Of the patients with large tears, 45% (20 of 44)
met the SCB threshold at 6 months, with an average ASES
score of 93 (SD, 3.0), whereas 55% (24 of 44) did not meet
the SCB threshold at 6 months, with an average ASES
score of 85.0 (SD, 3.0) (Fig. 1).

The VR-12 MCS was significantly different between
RCR patients who met the SCB threshold for the ASES
score and those who did not at 6 and 12 months for large
rotator cuff tears (P = .001) but not small tears (P = .07)
(Fig. 2). When comparing the VR 12 MCS and the ability
to meet the SCB threshold, we found that patients with
small and large tears displayed similar scores, ranging from
55% to 57% at each time point. However, patients with
large tears who did not meet the SCB threshold for the
ASES score displayed lower MCS values at baseline (50%)
and at 6 months but not at 1 year (54%), suggesting that
mental health status was associated with failure to progress
early in recovery in these patients. The BRS score was not
different between the tear size and SCB groups at any time
point (P = .12).

Discussion

Our study shows that patients undergoing RCR who ach-
ieved SCB at 6 months following RCR displayed higher
VR-12 MCS values preoperatively. The BRS scores were
not associated with the patients’ ability to meet threshold
outcome measures at 6 months and 1 year postoperatively.
This finding highlights that recovery following RCR is
multifaceted and that many factors influence patient-
reported outcomes. It is important to consider mental

health in addition to other factors such as resilience, as well
as physical factors, when counseling patients on the po-
tential benefits and barriers to success after shoulder
surgery.

Sahoo et al'' studied many aspects regarding PROMs in
patients undergoing RCR. In their large cohort of 1442
patients, they evaluated clinical characteristics, as well as
mental health and sociodemographic factors. Using the VR-
12 MCS, they found that a lower preoperative VR-12 MCS
was one of the most strongly associated factors leading to
lower baseline PROMs. Their PROM of choice was the
Penn Shoulder Score and its 3 subscores of pain, function,
and satisfaction. Other factors in their study were also
strongly associated with lower PROMs: large or massive
tear size, preoperative opioid use, female sex, and black
race.'' Our study also evaluated cuff tear size in relation to
PROMs and found that patients with higher VR-12 MCS
values demonstrated a better ability to meet the SCB
threshold postoperatively.

Our results are in accordance with those of other studies.
Wilson et al'” evaluated patient resilience and the ASES
score in the early postoperative period. Their study did not
find a correlation with the BRS scores preoperatively and
ASES scores at 3 and 6 months postoperatively. Our study
assessed strictly the ability to meet threshold cutoff scores
but also failed to correlate the BRS score with rotator cuff
outcomes.'’ Panattoni et al® recently performed a system-
atic review evaluating the influence of psychosocial factors
on PROMs in RCR patients. They included 15 articles and
3425 patients and found that poor psychological function
preoperatively correlated with worse postoperative PROMs,
persistent postoperative pain, and worse levels of function
and disability.

In other shoulder literature, Rauck et al'® evaluated 161
patients undergoing reverse shoulder arthroplasty and
found that worse preoperative visual analog scale scores for
fatigue and SF-12 MCS values yielded lower satisfaction at
2 years postoperatively. A previous study from our insti-
tution evaluated resilience and anatomic shoulder arthro-
plasty outcomes.'® Patients with a postoperative BRS score
<1 SD from the mean BRS score were placed into the low-
resilience group, and those with a postoperative BRS score
>1 SD from the mean BRS score were placed into the high-
resilience group. These low- and high-resilience groups
were compared based on ASES, Penn, and Single Assess-
ment Numeric Evaluation scores. The high-resilience group
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Table II  Comparison of preoperative scores to SCB threshold

Variable SCB threshold not met SCB threshold met P value
SCB based on ASES score at 6 months (n=119) 68 (57%) 51 (43%)
BRS score .97
Mean 23.5 23.5
SD 4.4 4.9
VR-12 MCS .001
Mean 50.1 57.3
SD 12.0 9.24

SCB, substantial clinical benefit; BRS, Brief Resilience Scale; SD, standard deviation; VR-12, Veterans RAND 12-Item Health Survey; MCS, Mental
Component Score.
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Figure1  When we accounted for the baseline Veterans RAND 12-Item Health Survey Mental Component Score, patients with repairs of
large rotator cuff tears recovered in a similar pattern when American Shoulder and Elbow Surgeons (ASES) scores were compared over the
first year of recovery. SCB, substantial clinical benefit; Pre, preoperatively.
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Figure 2  Patients with repairs of large rotator cuff tears who did not meet the substantial clinical benefit (SCB) threshold at 1 year
displayed lower Veterans RAND 12-Item Health Survey (VRI2) Mental Component Scores (MCS) at all time points throughout recovery.
Even though their overall American Shoulder and Elbow Surgeons (ASES) scores improved, the recovery was not as robust as the recovery
in patients with higher MCS values at baseline. Pre, preoperatively.
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demonstrated significantly higher postoperative scores in
all categories. On the basis of the findings of this prior
study, we wanted to investigate whether there was also an
association between high BRS scores and outcome scores
in our RCR population. Our study findings did not show a
statistically significant difference in BRS scores and related
outcomes in our RCR patients with either small or large
tears, revealing that this scoring system may not be the best
psychosocial predictor of a successful outcome. Our study
did show a statistically significant difference in the large
cuff tear group, with higher VR-12 MCS values in patients
who met the SCB cutoff than in patients who did not meet
the SCB cutoff at all time points.

A recent study by Porter et al” evaluated RCR outcomes
using the Life Orientation Test—Revised (LOT-R). The
LOT-R is a 10-question assessment, with responses ranging
from “‘strongly disagree” to “‘strongly agree,” using gen-
eral life situations to elicit the patient’s response to the
situation. This test measures overall levels of optimism and
pessimism. Porter et al used the LOT-R as an alternative
measurement of resilience. They retrospectively correlated
LOT-R scores with PROMs, including the ASES score.
Patients with higher LOT-R scores demonstrated higher
PROM scores. The authors concluded that resilience in-
fluences postoperative outcomes. Although a previous
quality-of-life outcome study did not include the LOT-R as
one of its validated resilience rneasures,I8 this study suc-
ceeds in highlighting the importance of patient psychoso-
cial status and outcomes from surgery.

Drayer et al’ perioperatively studied military members
who underwent arthroscopic knee surgery. They divided
patients into high-resilience (BRS score >24) and low-
resilience (BRS score <24) groups. They found signifi-
cant similarities in BRS scores and VR-12 MCS values.
They also demonstrated significant outcome differences in
the Patient-Reported Outcomes Measurement Information
System (PROMIS) score, Knee Injury and Osteoarthritis
Outcome Score (KOOS), and International Knee Docu-
mentation Committee (IKDC) score between the high- and
low-resilience groups, with better outcomes favoring the
high-resilience patients. They concluded that better post-
operative outcomes are related to patient resilience, as
defined by a BRS score >24.

Evaluating preoperative resilience and overall psycho-
social status may help surgeons provide appropriate coun-
seling and expectation management regarding patient
outcomes and recovery. A recent current concepts review
highlighted the emphasis on including behavioral health as
part of integrated health care delivery.” The authors sug-
gested offering psychoeducation and cognitive behavioral
therapy perioperatively to patients with lower resilience.
An improved response can be expected after as few as 4-6
sessions of focused therapy. Other authors have also
encouraged orthopedic surgeons to take the lead in pro-
moting psychosocial health among patients, with the goal
of improved overall care, improved postoperative

outcomes, and decreased health care utilization and costs."’
Despite these recent recommendations to integrate behav-
ioral health and surgery, there is a paucity of literature to
guide surgeons on whether low preoperative scores change
overall surgical treatment decisions. It is also unclear
whether behavioral therapy should be completed preoper-
atively or postoperatively.

Our results should be viewed within the limitations of
the retrospective nature of our study, with its inherent
inability to capture complete outcome measures in a
consecutive cohort of patients. Other limitations include the
involvement of multiple surgeons, the inclusion of all ro-
tator cuff tears, and the variability of repair methods, based
on surgeon indication at the time of surgery. However, this
likely reflects the normal variability observed in the real
world and may be of benefit in the wide application of the
findings of this study to a generalizable cohort of patients
undergoing RCR.

Conclusion

Resilience was not associated with patients’ ability to
obtain the SCB threshold for the ASES score following
arthroscopic RCR. However, the VR-12 MCS was
associated with the ability of patients to reach the SCB
threshold for the ASES score, namely those patients
with rotator cuff tears >3 cm. Although the BRS score
may be a useful measure of psychosocial status, it may
not be useful in isolation when evaluating psychosocial
health perioperatively or in predicting clinical outcomes.
Further research is required to guide surgeons and pa-
tients on improving psychosocial health and resilience,
with the goal of obtaining improved surgical outcomes,
overall well-being, and matched expectations.
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