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Preoperative Mental Health Scores
and Achieving Patient Acceptable Symptom
State Are Predictive of Return to Work
After Arthroscopic Rotator Cuff Repair
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Background: The incidence of rotator cuff repairs has risen dramatically over the past 10 years, most notably in the working-class
population. Return to work (RTW) is a valuable outcome measure to set patient expectations before surgery.

Purpose: To establish the rate of RTW after rotator cuff repair with respect to stratified levels of occupational demand (sedentary,
light, moderate, and heavy) and to identify clinical factors significantly associated with postoperative RTW.

Study Design: Cohort study; Level of evidence, 3.

Methods: Patients who received rotator cuff repair between 2014 and 2017 were queried from a prospectively maintained
institutional registry. Work status was evaluated from clinical and physical therapy notes, and RTW was stratified based on duty
level. The minimal clinically important difference (MCID), substantial clinical benefit (SCB), and patient acceptable symptom state
(PASS) values were calculated for American Shoulder and Elbow Surgeons (ASES) score and subjective Constant score through
use of an anchor-based approach. Patient demographic factors, preoperative ASES scores, Constant scores, and health-related
quality of life scores, as well as change in postoperative scores exceeding the thresholds for MCID, SCB, and PASS, were analyzed
to determine significant associations with RTW without restriction.

Results: In total, 89 patients with documented pre- and postoperative work status underwent surgery. Rates of RTW for sedentary,
light, moderate, and heavy duties were 100%, 84.0%, 77.4%, and 63.3%, respectively, within return at less than 7 postoperative
months on average. RTW was associated with achieving PASS (P ¼ .004) but not achieving MCID and SCB (P ¼ .429 and .452,
respectively). Injury to a patient’s dominant side had reduced odds (0.057; 95% CI, 0.004-0.763; P¼ .030) for RTW at full duty. Tear
characteristics and type of insurance were not associated with RTW. Preoperative Veterans RAND Mental Component Score
(>53.3; area under the curve, 70.4%) was predictive of returning to work.

Conclusion: A vast majority of patients undergoing rotator cuff repair can expect to return to work within 8 months of surgery.
Preoperative mental health scores can predict future return to work, which supports the concept that mental health status plays an
important role in the outcomes after rotator cuff repair surgery.

Keywords: rotator cuff repair; quality-based care; minimal clinically important difference; substantial clinical benefit; patient
acceptable symptom state; return to work

The incidence of rotator cuff repairsurgery is reported tohave
increased by more than 200% in the past 20 years in multiple
countries, with an increasingly greater proportion of these
procedures being performed arthroscopically.17,33,40,50,54

All-arthroscopic rotator cuff repair has demonstrated equiv-
alent outcomes and reduced complications compared with the
traditional open repair.6,13 Contributing factors to this recent

surge may include improved diagnostic imaging modalities,
increased expectations of patients to return to function,
improved access to care for patients with rotator cuff injury,
greater numbers of surgeons trained in arthroscopy, and
advances in all-arthroscopic surgical techniques.6,13,15,23,45

Furthermore, the increase in repairs for rotator cuff tears
within the past 2 decades has been most pronounced in
patients between 45 and 65 years of age, who represent a
significant percentage of the workforce.17,40

Validated patient-reported outcome measures (PROMs)
are tools often used to assess patients’ postoperative
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recovery and function after rotator cuff repair.12,22 How-
ever, several deficiencies exist in the literature regard-
ing patient-reported outcomes after rotator cuff repair.
Retear rates have not been correlated with outcome
scores, and differences in patient-related outcome scores
have not significantly changed over the past 20 years.30

Statistically significant improvements in outcome scores
may not necessarily be meaningful clinically, and there-
fore, a greater focus must be placed on detecting clini-
cally significant patient improvements.24,38 The minimal
clinically important difference (MCID), substantial clini-
cal benefit (SCB), and patient acceptable symptom state
(PASS) have become accepted measures to report clini-
cally meaningful differences in PROMs.34,36,37 Alterna-
tively, health-related quality of life (HRQoL) outcomes
after rotator cuff surgery have also been recognized as
valuable to determine holistic improvement in patient
function after surgery.9

Despite the emergence of these newer tools to assist in
detecting clinically significant patient improvement after
surgery, patient-reported outcome questionnaires largely
exclude any evaluation of patient return to preoperative
employment. Return to work (RTW) has been shown to
serve as an important correlate of patient function and
quality of life after shoulder surgery.7,19 Given the
expanding working-age patient population undergoing
rotator cuff repair, surgeons in clinical settings are com-
monly asked whether a patient will achieve RTW. To bet-
ter understand the relationship between RTW and clinical
outcomes, it is important to examine any associations
that may exist between return to preoperative employ-
ment and changes in the PROMs used to evaluate patients
postoperatively.

The purpose of this study was to establish the rate of
RTW after rotator cuff repair with respect to stratified
levels of occupational demand (sedentary, light, moderate,
and heavy duties) and to identify clinical factors signifi-
cantly associated with the likelihood of postoperative RTW.
Our hypothesis is that shoulder-specific questionnaires can
predict the ability to return to preoperative employment, as
these questionnaires assess factors that are known to
restrict work abilities including pain, motion related to
activities, and overall function.

METHODS

Study Design

The study design was a retrospective analysis of prospec-
tively collected PROMs. Our institution maintains a regis-
try of all patients who underwent rotator cuff repair based
on medical record procedural and billing data, including
Current Procedural Terminology and International Classi-
fication of Diseases codes. This registry is managed by
full-time research staff under direct supervision of clinical
faculty. An electronic data collection service (Outcome
Based Electronic Research Database; Universal Research
Solutions) is used to enable patients to fill out validated
preoperative and postoperative PROM questionnaires
regarding their symptoms and recovery as part of routine
clinical follow-up. In 2014, institutional policy regarding
this data collection service was modified to ensure that all
patients were asked a specific set of additional questions to
evaluate their postoperative pain, function, and activity
level as related to their shoulder. These questions, referred
to as “anchor questions,” allowed for more sophisticated
analyses regarding patient subjective clinical improvement
and PROMs, which are described later in detail. Thus, the
institutional registry was queried for all patients who
underwent rotator cuff repair at our institution from 2014
until this study was conducted in 2017.

Outcomes

Patients completed shoulder-specific PROM question-
naires, such as the American Shoulder and Elbow Surgeons
(ASES)32 score, the subjective Constant score,14 and the
Single Assessment Numeric Evaluation (SANE),51 as well
as HRQoL questionnaires including the Veterans RAND
12-Item Health Survey (VR-12) and the Veterans RAND
6-Dimensions (VR-6D),46 before surgery. The VR-12 and
VR-6D questionnaires have been used in previous studies
evaluating populations with rotator cuff tear as well as
other civilian populations outside the realm of orthopaedic
surgery.27,28,44 The subjective Constant score assesses pain
and activities of daily living with a maximum score of 35.
ASES score and SANE are both scored on a 100-point scale.
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The VR-12 mental and physical component scores (VRMCS
and VRPCS, respectively) each have 100 possible points
and are normed to a score of 50 in the US population, with
a standard deviation of 10.

As stated previously, anchor questions were implemen-
ted at our institution to allow patients to subjectively eval-
uate their postoperative pain, function, and activity level
pertaining to their shoulder. For the purposes of this
analysis, we used the single anchor question related spe-
cifically to function, as this was expected to be most perti-
nent to RTW. The anchor question was, “Since your
surgery, has there been any change in the overall function
of your shoulder?” Postoperatively, patients completed
both the shoulder-specific and HRQoL questionnaires
mentioned previously, in addition to this anchor question,
at the 1-year time point. After rotator cuff repair, 1 year is
the expected time frame to achieve maximum medical
improvement (MMI), defined as the postoperative time
point when patients stop experiencing significant clinical
benefits.55 To improve response rates, the surveys were
sent electronically every 5 days until all of them were
completed. Patients returning to the clinic for routine
follow-up at 1 year postoperative were asked to complete
the questionnaires in person. Finally, patients who were
unable to complete the surveys electronically or in clinic
were called once a week to maximize response rates. Upon
completion, patients were not contacted further. Postoper-
ative survey administration was ceased upon exceeding 1
month since the 1-year postoperative time point for all
patients (ie, 13 postoperative months), as clinically signif-
icant outcomes were intended to be representative of the
1-year time point to create homogeneous data.

Responses to anchors were scored on a 15-point scale
from “a very great deal worse” to “a very great deal better.”
These scores were used to calculate the MCID, SCB, and
PASS via an anchor-based approach for the ASES score.21

The anchor-based approach is a robust method to establish
clinically based differences from patient-reported outcomes
and has been used in a similar fashion in previous litera-
ture.21,49 Differences in delta (postoperative minus preop-
erative) outcomes between patients who reported “minimal
change” and “no change” were used to construct a model
predicting MCID. Differences in delta outcomes between
patients who reported “significant change” and “no change”
were used to construct a model predicting the SCB. Last,
differences in postoperative PROMs of patients deeming
surgery as satisfactory and those considering surgery as
unsatisfactory were used to construct the PASS. The same
PROMs as those used in calculating MCID and SCB were
also used for the PASS (ASES, Constant, SANE).

Patient Selection

A total of 1158 patients who underwent rotator cuff repair
procedures were registered during this time period. Of
these, 356 patients met inclusion criteria of answering all
PROMs, while the remaining patients had missing data
points precluding them from inclusion. Upon review of
medical records, patients were then excluded if they
underwent previous same-side rotator cuff surgery or if

they received concomitant augmentation via dermal allo-
graft, platelet-rich plasma, or bone marrow aspirate con-
centrate during their rotator cuff repair. Medical records
were also reviewed for preoperative work status to deter-
mine which patients held occupations before undergoing
surgery. Patients who had no reported work status were
compared with those who did have a reported work status
according to several parameters, such as age, sex, workers’
compensation status, and baseline PROMs (Table 1). A 1-
way analysis of variance (ANOVA) was used to make sta-
tistical comparisons between groups. This comparison was
made in order to detect any potential differences in preop-
erative demographic factors between patients with versus
without reported work status. For patients with reported
occupations, the titles of those occupations were noted and
correlated with the respective levels of duty per the US
Department of Labor guidelines.48 Medical records were
then examined to determine whether patients reached
MMI after their rotator cuff repair, as stated by the man-
aging physician upon clinical evaluation; whether they
returned to work after the procedure; and whether they
were able to perform their job at full duty. Patients with
permanent restrictions were documented. Variables such
as age, body mass index (BMI), sex, comorbidities, smok-
ing status, and intraoperative details of cuff tear size and
repair were also collected for regression analysis. After
application of all inclusion and exclusion criteria, a total
of 89 patients with verified pre- and postoperative work
status were included in the final analysis.

Statistical Analysis

Statistical analysis was performed using RStudio software
version 1.0.143 (R Foundation for Statistical Computing).47

RTW rates were analyzed for the final study population (N
¼ 89) as well for subgroups of patients with sedentary,
light, moderate, and heavy duties. Time to return to full
activity was measured in months and was differentiated
by ANOVA with Turkey post hoc analysis. Differences in
RTW rates among patients with sedentary, light, moderate,
and heavy work duties were calculated by use of the chi-
square test. Univariate analysis on all collected preopera-
tive variables was performed using chi-square and
unpaired Student t tests. All variables with P < .20 were
incorporated into a multivariate logistical regression model
in order to calculate the association between those preop-
erative variables and patient RTW. Final significance of
each variable was considered with P < .05. Odds ratios
were calculated for all variables from regression analysis.

A nonparametric receiver operating characteristic (ROC)
curve was plotted for each preoperative PROM score in
determining future ability of a patient to achieve RTW at
full duty. Area under the curve (AUC) analysis was per-
formed to determine whether this association was signifi-
cant. Prediction was considered acceptable if AUC > 0.7
and excellent if AUC > 0.8.4 Optimal cutoff values for
MCID, SCB, and PASS were calculated for each PROM
(ASES, subjective Constant, SANE, and HRQoL component
scores) through use of the Youden index to maximize
sensitivity and specificity, as has been previously
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demonstrated in the literature for determining ideal score
thresholds to predict postoperative outcomes in shoulder
surgery.52 A chi-square test was performed to determine
whether there was a significant relationship between RTW
at full duty and achieving MCID, SCB, and PASS.

RESULTS

Demographics

The final cohort included 89 patients with complete data
sets and working status. There existed differences in age,
BMI, and proportion receiving workers’ compensation
between the entire registry cohort, the cohort that did not
report work status, and the final cohort with a complete
data set. The final cohort was older (P < .001), had higher
BMI (P < .001), and had a greater proportion of workers’
compensation recipients (P < .001) than both the entire
registry cohort and the cohort without occupation status
(Table 1). Baseline ASES, SANE, and subjective Constant
scores did not significantly differ between the registry
cohort and the final cohort with work status (P ¼ .633,
.417, and .065, respectively).

Surgical Repair

All patients underwent clinically indicated rotator cuff
repair from 1 of 7 fellowship-trained sports medicine or
fellowship-trained shoulder and elbow surgeons. Tear type
(partial- vs full-thickness), tear size (massive16 vs

nonmassive), number and nature of concomitant procedures,
repair construct (single vs double row), and number of ten-
dons torn were analyzed viaunivariateanalysis to determine
whether there were any significant differences among these
clinical characteristics for included patients. In total, 76
patients had full-thickness tears and 13 had partial-
thickness tears (P¼ .463). Concomitant procedures included
distal clavicle excision (n¼ 15; 17%; P¼ .287), biceps tenod-
esis (n¼ 58; 65%; P� .999), and labral debridement (n¼ 36;
40%; P ¼ .450). All except 1 surgeon routinely performed
subacromial decompression and acromioplasty with rotator
cuff repair, so this was not incorporated into the analysis.
Repaired massive cuff tears, as classified by DeOrio and
Cofield,16 comprised 21 (24%) of the repairs (P ¼ .144). We
found that 10 repairs contained single-row anchors (11%),
whereas 79 repairs were double-row repairs (89%) (P ¼
.456). A mean ± SD of 1.4 ± 0.6 tendons were torn. There were
21 cases of 2-tendon tears (24%) and 6 cases of 3-tendon tears
(7%). All remaining tears were single-tendon supraspinatus
tears (70%). A total of 5 patients returned to the operating
room after their indexed surgery. Of these, 2 patients
received manipulation under anesthesia, 1 patient received
a revision rotator cuff repair, 1 patient received lysis of adhe-
sions with acromioplasty and distal clavicle excision, and 1
patient received a reverse total shoulder replacement.

Patient-Reported Outcome Measures—
MCID, SCB, and PASS

The ASES, subjective Constant, SANE, and HRQoL com-
ponent scores (VRMCS and VRPCS) increased after rotator

TABLE 1
Demographics of Patients With and Without Reported Work Statusa

Return to Work Reported
(Final Cohort)

Return to Work
Not Reported (Excluded)

Rotator Cuff
Repair Cohort P Valueb

Patients, n 89 251 1158
Age, y 52.1 ± 8.8 56.8 ± 7.9 55.5 ± 9.9 <.001
Male-to-female ratio (% male) 74:30 (71.2) 159:92 (63.3) 1085:632 (63.2) .153
Body mass index, kg/m2 33.3 ± 6.9 30.0 ± 5.8 31.1 ± 4.9 <.001
Smoking status, n .367

Current smoker 19 10 159
Never smoked 57 159 894
Former smoker 13 52 293
Not reported 30 371

History of diabetes, n .556
Yes 7 26 206
No 82 225 1509

History of thyroid problem, n .566
Yes 4 16 124
No 85 235 1593

Symptom duration, mo 11.8 ± 22.5 16.6 ± 58.3 N.A. .457
Receiving workers’ compensation, n 79 18 287 <.001
Baseline ASES score 36.5 ± 24.9 35.2 ± 22.7 41.9 ± 17.6 .633
Baseline SANE score 37.5 ± 30.3 40.7 ± 35.3 35.1 ± 23.2 .417
Baseline Constant score 10.8 ± 9.3 12.8 ± 9.3 13.0 ± 6.7 .065

aValues are expressed as mean ± SD unless otherwise indicated. ASES, American Shoulder and Elbow Surgeons; SANE, Single Assess-
ment Numeric Evaluation; N.A., not available.

bP values were obtained by use of 1-way analysis of variance to compare 3 groups. Boldface indicates statistical significance.
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cuff surgery. The ASES score increased from a mean ± SD of
40.0 ± 17.1 to 78.0 ± 21.5 (P < .001). The SANE score
increased from 31.3 ± 21.3 to 66.4 ± 30.7 (P < .001). The
subjective Constant score increased from 11.0 ± 5.5 to 22.3 ±
8.7 (P < .001). The VRMCS increased from 52.7 ± 10.7 to
56.2 ± 8.6 (P ¼ .164), and the VRPCS increased from 35.9 ±
6.3 to 44.8 ± 10.5 (P < .001). The VR-6D score increased
from 0.6 ± 0.1 to 0.7 ± 0.1 (P < .001) (Figure 1). The calcu-
lated MCID, SCB, and PASS for the ASES score were 11.1,
17.5, and 86.7, respectively. The calculated MCID, SCB,
and PASS for the subjective Constant score were 4.6,
5.5, and 23.3, respectively. These scores were established
independently through use of nonparametric ROCs with
the Youden index to maximize sensitivity and specificity
and AUC analysis greater than 70% between patients who
reported no change or unsatisfactory outcome and those

who reported minimal or substantial change or satisfactory
outcome (Figure 2).35

Work Outcomes

Overall, 67 (75.2%) patients returned to work at full duties
at a mean ± SD of 6.6 ± 3.4 months after surgery. Workers
who had heavy work duties were associated with the lowest
RTW rate, although this was not statistically significant
(P ¼ .748). No statistical difference was found between the
time required to return to full duty and the level of duty
(P ¼ .224) (Table 2). Achieving PASS, defined as having a
greater change in PROMs than the established PASS for the
ASES score, was associated with RTW at full duty in com-
parison with those who did not RTW at full duty (Table 3).

Univariate analysis of 23 variables found only workers’
compensation status and dominant-side injury to be signif-
icantly associated with not returning to work (P ¼ .036 and
P ¼ .052, respectively). Subsequent multivariate analysis
on significant variables revealed that injury or surgery to
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Figure 1. Change in outcome measure before and after
surgery. ASES, American Shoulder and Elbow Surgeons;
SANE, Single Assessment Numeric Evaluation; VRMCS,
Veterans RAND Mental Component Score; VRPCS, Veterans
RAND Physical Component Score; VR-6D, Veterans RAND
6-Dimensions. *VR-6D graphically represented as 10 times
the score for scale.

Figure 2. Youden index estimate of minimal clinically impor-
tant difference of the American Shoulder and Elbow Surgeons
score in rotator cuff repair. AUC, area under the curve.

TABLE 2
Return to Full-Duty Work as Stratified by Level of Dutya

Level of Duty

Working
Before
RCR, n

Working
After

RCR, n
Rate of
RTW, %

Time to
RTW, mo,
Mean ± SD

Sedentary 3 3 100.0 7.3 ± 4.2
Light 25 21 84.0 6.2 ± 3.4
Moderate 31 24 77.4 7.0 ± 3.5
Heavy 30 19 63.3 6.6 ± 3.3
Total 89 67 75.2 6.6 ± 3.4

aRCR, rotator cuff repair; RTW, return to work.

TABLE 3
Relationship Between Achieving MCID, SCB, and PASS for

ASES and Constant Scores and Returning to Worka

Metric
Light
Duty

Moderate
Duty

Heavy
Duty Overall

ASES score
Achieving MCID (11.1) .167 �.999 �.999 .429
Achieving SCB (17.5) .222 �.999 �.999 .452
Achieving PASS (86.7) .292 .088 .061 .004

Constant score
Achieving MCID (4.6) .118 �.999 �.999 .523
Achieving SCB (5.5) .261 �.999 �.999 .536
Achieving PASS (23.3) .245 .039 .074 <.001

aValues are expressed as P values. Boldface indicates statistical
significance (P< .05). Regarding change in ASES scores, achieving
the cutoff value for PASS (86.7) was significantly associated with
overall return to work (P ¼ .004). Regarding change in Constant
scores, achieving the cutoff value for PASS (23.3) was significantly
associated with return to moderate duty work and return to overall
work. ASES, American Shoulder and Elbow Surgeons; MCID, min-
imal clinically important difference; PASS, patient acceptable
symptom state; SCB, substantial clinical benefit.
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the dominant side was the only variable associated with
inability to RTW (P ¼ .030) (Table 4). Rotator cuff tear
characteristics were not significantly associated with RTW.

Predictive Outcome Scores for Return to Work

Prediction of return to sedentary work could not be per-
formed because all patients with sedentary jobs were able
to return to work. In the overall population, preoperative
Veterans RAND scores were predictive of RTW at full duty
(AUC, 70.4%). VRMCS greater than 53.3 had 66.7% speci-
ficity and 73.3% sensitivity in predicting RTW. In the groups
with moderate and heavy duties, VRMCS demonstrated
excellent predictive ability for RTW (AUC, 93.8% and
100.0%, respectively). The threshold was 53.4 and 63.1 for
moderate and heavy duties, respectively. Scores greater
than this threshold were highly predictive of RTW (Table 5).

DISCUSSION

In this study, rotator cuff repairs resulted in a 75.2% rate of
RTW at full duty at a mean ± SD of 6.6 ± 3.4 months from
surgery. Increasing level of intensity of work corresponded
with a lower probability of returning to full duties, although
this was not statistically significant. Higher preoperative
mental status HRQoL scores were most predictive of overall
RTW, while achieving the PASS was the only measure of
clinical significance associated with RTW; specifically, meet-
ing the PASS threshold of ASES and Constant scores was
significantly associated with RTW at full duty. For moder-
ate-intensity workers in particular, both shoulder-specific
and HRQoL preoperative questionnaire scores were predic-
tive of RTW. However, our original hypothesis that shoulder-
specific questionnaires can predict the ability to return to
preoperative employment was rejected, since only the mental
component score of the VR-12 HRQoL questionnaire (ie, the
VRMCS) was found to affect RTW status overall.

RTW after rotator cuff repair was 88.5% in a previous
investigation.5 Although a smaller percentage of patients
in the present study achieved RTW, our cohort exhibited
faster RTW. This may reflect improvements in a number of
potentially influential factors, such as surgical techniques,
rehabilitation protocols, expectations with regard to

successful rotator cuff surgery, and monitoring of the over-
all recovery process by the surgeon and rehabilitation
specialists within the past 8 years.5 However, it is likely
that differences in patient population characteristics may
also have affected RTW outcomes. In the previous study, 40
of 78 (51.3%) patients reported working heavy-duty occupa-
tions preoperatively, compared with 30 of 89 (33.7%) in the
current study. The previous study also included only
patients insured by workers’ compensation. The decreased
proportion of heavy-duty workers and workers’ compensa-
tion recipients may have affected time to RTW in the pre-
sent study. The fact that achieving the PASS was
associated with RTW at full duty suggests that RTW is an
integral part of patient satisfaction after arthroscopic rota-
tor cuff repair. The MCID and SCB are important measures
of psychometric outcomes; however, they are largely reliant
on the anchor question that is asked. Specifically, in our
patient population, the anchor questions were geared
toward the global function and pain domains, and these
may not reflect improvements needed to achieve RTW. This
finding is helpful for further refining our understanding of
a clinically significant outcome. Meaningful outcomes can

TABLE 4
Multivariate Analysis of Variables Associated With Return

to Worka

Univariate
Regression,

P Value

Multivariate
Regression,

P Value
Odds Ratio

(95% CI)

Workers’
compensation

.036 .996 NA

Dominant side
injury

.052 .030 0.057 (0.004-0.763)

Massive injury .157 .715 0.585 (0.052-6.54)

aBoldface indicates statistical significance. NA, not applicable.

TABLE 5
Predictive Value of Preoperative Scores for Returning to

Worka

PROM
Youden

Estimate
Specificity,

%

Sensitivity,
% AUC, %

Light duty
ASES score 51.5 66.7 84.6 61.5
SANE score 40.4 100.0 33.3 50.0
VRMCS 59.3 100 40 60.0
VRPCS 38.4 50.0 100.0 65.0
VR-6D score 0.6 100.0 40.0 60.0

Moderate duty
ASES score 49.2 100.0 71.4 77.8
SANE score 44.3 75.0 85.7 81.5
VRMCS 53.4 100.0 87.5 93.8
VRPCS 34.3 100.0 62.5 75.0
VR-6D score 0.6 100.0 62.5 75.0

Heavy duty
ASES score 26.8 33.3 84.6 45.3
SANE score 50.2 100.0 38.5 57.2
VRMCS 63.1 100.0 100.0 100.0
VRPCS 35.6 66.7 100.0 66.7
VR-6D score 0.7 100.0 100.0 100.0

Overall population
ASES score 51.6 60 80 62.1
SANE score 30.2 75.0 53.1 59.8
VRMCS 53.3 66.7 73.3 70.4
VRPCS 35.4 66.7 53.3 51.9
VR-6D score 0.6 100 40 60.0

aASES, American Shoulder and Elbow Surgeons; AUC, area
under the curve; PROM, patient-reported outcome measure;
SANE, Single Assessment Numeric Evaluation; VRMCS, Veterans
RAND Mental Component Score; VRPCS, Veterans RAND Physi-
cal Component Score; VR-6D, Veterans RAND 6-Dimensions. Bold-
faced values signify AUC >70%.
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be achieved even in the absence of meeting RTW functional
demands. To this end, PASS may be the more appropriate
measure of clinical significance with regard to assessing
outcome in a working population.

We found that preoperative scores that reflected better
mental health significantly predicted the propensity to
RTW at full duty. As the level of duty (labor) increased, the
influence of preoperative mental health scores similarly
increased, supporting the concept that psychosocial health
is vital to musculoskeletal rehabilitation and successful
outcomes after surgery. Calculated VRMCS is based on
algorithms to demonstrate associations with mental health
disorders such as depression and alcohol use disorders.25,26

Psychosocial factors have long been understood to influence
outcomes after intervention in cardiac, orthopaedic, gyne-
cologic, urologic, gastrointestinal, and transplant surger-
ies.18,31,35,42,43 Specifically, these factors include mood,
attitude toward surgery, social support, coping, and person-
ality. The association between mental health and RTW has
not been previously demonstrated among patients under-
going rotator cuff repair, but our findings mirror previous
literature regarding psychological influences on return to
sport in anterior cruciate ligament reconstruction.1-3,35 A
previous study on 169 patients with full-thickness rotator
cuff tears demonstrated that a higher 36-Item Short Form
Health Survey (SF-36) mental component score was signif-
icantly associated with lower preoperative visual analog
scale scores for pain and function and greater ASES and
Simple Shoulder Test scores. The association between low
mental health score and failed RTW may be explained by
diminished mental resiliency in these patients, although
this was not specifically tested. Additionally, a low mental
health score may be a proxy for other social determinants
that may influence the ability for a patient to RTW after
rotator cuff repair. It is also plausible that patients with
lower preoperative mental health scores have lower pre-
operative expectations and self-fulfill their expectations for
a lower postoperative outcome. High patient expectations
have previously been associated with improved post-
operative scores after rotator cuff repair.39 Furthermore,
poor SF-36 mental component scores were associated with
greater concerns before surgery, which reflected lower
expectations.39

It is widely accepted that larger tear sizes are associated
with less predictable and overall worse outcomes and
greater incidence of retear.8,20,29 However, interestingly,
this factor did not adversely affect our patients’ ability to
return to the workforce. RTW is a relatively short-term
outcome since it occurs at less than 1 year after surgery
to repair the rotator cuff. A significant portion of patients
will develop retears between 12 and 15 months after sur-
gery that may become symptomatic at a later date.10 Fur-
ther investigation into specific duty hazards that could
potentially predispose patients to developing retears of the
rotator cuff after RTW, such as repetitive lifting or cumu-
lative trauma, would be clinically relevant. Cumulative
trauma disorders are well-recognized orthopaedic condi-
tions among working populations, particularly with respect
to carpal tunnel syndrome and De Quervain tenosynovi-
tis.11,41,53 With a high prevalence of rotator cuff repairs in

younger members of the workforce (23.8-198 per 100,000
person-years at risk),17,50 dedicated research into these
areas may potentially help patients maintain their work
status postoperatively. Although the ability to maintain
level of work is an outcome of interest, this study is under-
powered to perform such an analysis.

A significant limitation within this study is that although
data were collected prospectively, the patients were followed
up to only their latest clinic visit. If their work status or
capacity changed at any point beyond their final clinic visit
or 1 postoperative year, we were unable to capture or ana-
lyze those findings. However, incorporating longer follow-up
within this analysis would introduce additional variables
that may be independent of shoulder surgery, such as work
performance, retirement, and personal reasons for changing
or discontinuing work. Additionally, we were unable to per-
form our analysis of sedentary workers to determine
whether achieving MCID, SCB, and PASS predicted RTW,
since all patients in this category successfully returned to
employment. Some patients who have rotator cuff repair
may be able to work shortly after their surgery because they
perform sedentary work. Therefore, using PROM scores as a
predictive tool to determine the likelihood of whether seden-
tary patients will return to their occupations may not be
useful clinically. Additionally, the final population size was
limited to only those patients with verified pre- and postop-
erative occupational status. At the study institution, the
occupational status of all patients who receive workers’ com-
pensation is documented before surgery and also during
postoperative follow-up, as per standard medicolegal prac-
tices. However, time off and RTW are documented based on
individual surgeon preference for patients not receiving
workers’ compensation.

The authors recognize that selection bias may arise from
the study population being composed of predominantly
workers’ compensation recipients, in addition to non–work-
ers’ compensation recipients with a verified occupational
status, since all patients who have rotator cuff repair may
not fall exclusively within these parameters. Comparisons of
baseline demographic factors were made between the final
study population and the overall population available in
order to detect any potentially significant differences, which
demonstrated that the final patient cohort was slightly
younger and of higher BMI than those not included.

CONCLUSION

The majority of patients undergoing rotator cuff repair can
expect to RTW within 8 months after surgery. Preoperative
mental health scores can predict future RTW, supporting
the concept that mental health plays a significant role in
the clinical and work-related outcomes after rotator cuff
repair surgery.
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