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Predictive Factors and the Duration to Pre-Injury
Work Status Following Biceps Tenodesis
Avinesh Agarwalla, B.S., Anirudh K. Gowd, B.S., Joseph N. Liu, M.D.,
Richard N. Puzzitiello, B.S., Brian J. Cole, M.D., M.B.A., Anthony A. Romeo, M.D.,

Nikhil N. Verma, M.D., and Brian Forsythe, M.D.
Purpose: To determine when patients return to work after biceps tenodesis stratified by the preinjury level of work-
intensity and to identify predictive measures of return to work. Methods: Patients undergoing biceps tenodesis
between 2014 and 2017 were reviewed. Patients receiving concomitant rotator cuff repair or arthroplasty, revision biceps
tenodesis, or unemployment before the procedure were excluded. Patient-acceptable symptom state (PASS), substantial
clinical benefit, and minimal clinically important difference were calculated for the American Shoulder Elbow Society
(ASES) score, subjective Constant-Murley score (CMS), and Single Assessment Numerical Evaluation (SANE) using the
anchor-based and distribution-based approach. Preoperative outcome scores were analyzed to determine their predictive
power of return to work using receiver operator curve area under the curve (AUC) analysis. Multivariate logistical analysis
assessed predictive variables of return to work. Results: Seventy-nine percent of patients were able to return to work
without permanent restrictions at an average of 5.4 � 2.8 months after biceps tenodesis. Return to work status for
sedentary, light, moderate, and heavy duties were 100%, 85%, 71%, and 69%, respectively. Return to work was
associated with achieving PASS for the ASES and SANE questionnaires (P ¼ .006, .003, respectively) but not for the CMS
(P ¼ .768). On multivariate analysis, there were no preoperative or intraoperative variables that were predictive of return
to work in full capacity. The preoperative Short Form-12 mental component score (>59.4, AUC ¼ 71.2%) was predictive
of returning to work. Conclusions: After biceps tenodesis, most patients were able to return to work at an average of
5.4 � 2.8 months. Furthermore, there were no demographic or intraoperative variables that were predictive of return to
work. Work intensity was not correlated with an increased duration of return to work. Achieving PASS on the ASES and
SANE questionnaires was predictive of return to work. Level of Evidence: Level IV, case series.
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esions to the long head of the biceps tendon is Methods
Loften treated via a tenotomy or tenodesis proced-
ure. The incidence of isolated biceps tenodesis proced-
ures increased by 1.8-fold from 2008 to 2011, and the
incidence of biceps tenodesis increased by 1.8-fold over
the same period.1 Biceps tenodesis is more commonly
performed in younger, active patients, as well as
laborers, and results in a lower incidence of residual
pain, cramping, and cosmetic deformity.2,3 The increase
in the incidence of biceps tenodesis may be owing to
improved understanding of concurrent tendon and
labral pathology, patient or surgeon preference to
eliminate all potential sources of pain, and improved
instrumentation and techniques that facilitate mini-
mally invasive approaches.4

The increase in biceps tenodesis procedures predom-
inantly occurred in the patient population that
comprises most of the workforce population.1,4 After
operative management, patients are limited in their
ability to perform activities of daily living and work-
related tasks. Although functional changes are
captured by patient-reported outcome measures
(PROMs), the duration from operative intervention
until reintegration to the previous level of occupational
functioning is not well understood, and its relationship
to PROMs remains undefined.
Outcomes after tenodesis of the long head of the biceps

tendon are favorable regardless of fixation site or tech-
nique.5,6 Although patients report satisfactory
improvements after biceps tenodesis, improvements in
PROMs should be interpreted in a clinically meaningful
manner. The minimal clinically important difference
(MCID), which is the minimum change in outcome
score that the patient perceives,7 patient-acceptable
symptom state (PASS), which is the outcome score at
which patients deem their condition as satisfactory,8 and
substantial clinical benefit (SCB), which describes the
value for substantial clinical improvement,9 are common
metrics to assess clinically important changes in PROMs.
Notwithstanding, the ability to return to work is an

important factor for patients after operative interven-
tion.10 It is imperative to counsel patients on their
timeline to return to work in light of their work-
intensity status to manage postoperative patient
expectations effectively. Establishing return to work as
an outcome metric enables patients and physicians to
evaluate the success of the biceps tenodesis procedure.
It is beneficial to establish whether a relationship exists
between return to work and PROMs.
The purpose of this investigation is to determine

when patients return to work after biceps tenodesis
stratified by the preinjury level of work intensity and to
identify predictive measures of return to work. Because
PROMs summarize pain, function, and quality of life, it
is hypothesized that these metrics can predict return to
work after biceps tenodesis.
Data Collection
Our institution maintains a registry of all patients

undergoing an biceps tenodesis and collects PROMs
prospectively from 2014 until 2017. All PROMs are
collected and retrieved electronically using a data
collection service (Outcome Based Electronic Research
Database; Universal Research Solutions, Columbia,
Missouri). In addition to PROMs, anchor questions
were also collected at the same timepoints to report the
change in the patient’s overall function.
From 2014 to 2017, patients undergoing biceps

tenodesis without concomitant rotator cuff repair or
shoulder arthroplasty from 1 of 6 fellowship-trained
sports medicine or fellowship trained shoulder and
elbow physicians at our institution were identified.
Patients undergoing biceps tenodesis or with concomi-
tant rotator cuff debridement, SLAP repair, labral or
SLAP debridement, subacromial decompression, distal
clavicle excision, capsular release, or coracohumeral
ligament release were included in the investigation.
Patients were excluded if they were undergoing revi-
sion biceps tenodesis or were unemployed at the time
of surgery.

Open Subpectoral Biceps Tenodesis Surgical
Technique
A 3-cm longitudinal incision is made lateral to the

axillary fold. After blunt dissection, the surgeon follows
the pectoralis major tendon to the intertubercular
groove and manually retrieves the long head of the
biceps tendon from the bicipital tunnel.
If a PEEK (polyether ether ketone) tenodesis screw

(Arthrex, Naples, FL) was used for fixation, the surgeon
placed 5-7 Krackow whipstitches in the long head of
the biceps tendon (No. 2 FiberWire; Arthrex) beginning
at the musculotendinous junction. A guidewire is
placed in line with the bicipital tunnel 1.5 cm below the
inferior border of the pectoralis major tendon. A 6.5-,
7-, or 8-mm-diameter tunnel is drilled through the
cortex to accommodate the tendon and screw. A suture
is passed through the PEEK screw and the tendon is
inserted into the drill hole and is fixated with the
interference screw. Last, the suture tails are tied to one
to provide additional fixation strength. If a SutureFix
suture anchor (Smith & Nephew, Andover, MA) was
used, a 1.7- or 1.9-mm drill bit was used to create a
unicortical tunnel. A 1.7- or 1.9-mm suture anchor is
inserted into the humeral cortex. Sutures were passed
through the biceps tendon at the musculotendinous
junction for 10-15 mm in a Krackow fashion. The
remainder of the tendon was removed, and the sutures
were then tied to reapproximate the biceps in a normal
position.
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Arthroscopic Suprapectoral Biceps Tenodesis
Surgical Technique
The arthroscope is placed in the lateral portal to view

the humerus distally. The long head of the biceps
tendon is then mobilized from any adhesions, and the
transverse humeral ligament. Through an accessory
anterosuperolateral portal, a spinal needle is positioned
perpendicular to the bicipital groove, approximately
1.5 cm proximal to the superior border of the pectoralis
major tendon. The long head of the biceps tendon is
removed from the subdeltoid space through an
arthroscopic portal. Final fixation occurred approxi-
mately 1.5 cm above the pectoralis major tendon within
the bicipital groove. Fixation with an interference screw
or suture anchor occurred as described earlier.

Postoperative Protocol
After operative management, patients were placed in

a sling for 2 weeks for comfort purposes. After
2-4 weeks, the sling was discontinued. For the first
4 weeks after surgery, patients are instructed to exercise
passive range of motion as tolerated with a focus on
deltoid isometrics. From 4 to 8 weeks after surgery,
patients are instructed to increase active range of
motion as tolerated until full range of motion is ach-
ieved, as well as advance isometrics to the deltoid and
rotator cuff. From 8 to 12 weeks after surgery, patients
are instructed to progress to full range of motion
without discomfort and advanced strength training as
tolerated. To return to overhead work and sport activ-
ities, patients must have no complaints of pain and have
adequate range of motion, strength, as well as endur-
ance of the rotator cuff and scapular musculature.

Patient-Reported Outcome Measures
Patients completed shoulder-specific patient-reported

questionnaires, including the American Shoulder and
Elbow Society (ASES) score, the subjective Constant-
Murley score (CMS),11,12 and the Single Assessment
Numerical Evaluation (SANE), as well as general health
questionnaires, including the mental and physical
component of the 12-item Veterans-RAND Health
Survey, the Veterans-Rand 6-Dimensions, as well as
the mental and physical components of the 12-item
Short Form (SF-12) survey. Clinical improvement was
assessed through patients reaching MCID, SCB, and
PASS on PROMs. These metrics have previously been
calculated for patients with a variety of shoulder
pathologies, such as shoulder instability, rotator cuff
injuries, and glenohumeral arthritis.13 However, as
described by Harris et al.,13 these values are unique to
each body part, system, and disease, and they have not
been calculated for biceps tenodesis. MCID, PASS, and
SCB were calculated for patients undergoing biceps
tenodesis using an anchor-based and distribution-based
approach using the question: “Since your surgery, has
there been any change in the overall function of your
shoulder?” This item is assessed on a 15-point scale
ranging from “A very great deal worse” to “A very great
deal better.”14 A receiver operator curve area under the
curve (AUC) analysis was performed to determine
MCID, SCB, and PASS thresholds. AUC values >70%
were acceptable, and values >80% were excellent.15

Threshold values for the MCID, SCB, and PASS were
determined using a Youden index that maximizes
sensitivity and specificity in a given relationship.
Calculated MCID, SCB, and PASS for the ASES ques-
tionnaire was 16.3, 16.8, and 59.6, respectively,
whereas the MCID, SCB, and PASS for the subjective
CMS questionnaire was 6.8, 11.0, and 29.5. Last, the
MCID, SCB, and PASS for the SANE questionnaire was
3.5, 5.8, and 65.5, respectively. These values were
correlated with returning to work.
Physicians at this institution counsel patients that

return to work and sport-related activity occur
approximately 4-6 months after surgery. Patients were
followed up until 6 months after surgery and were
instructed to return on an as-needed basis. Patients
were asked to complete PROMs at 6 months after
surgery.

Data Analysis
Questionnaires were completed in a time-sensitive

manner at the 6-month clinical visit to prevent het-
erogeneity of patient outcomes being recorded before
or after this time point. Medical records were then
reviewed to determine whether patients reached 100%
functional capability as assessed by the treating physi-
cian or an independent examiner. It was also recorded
if patients were able to return to work and in what
capacity, whether permanent work restrictions were
imposed, as well as any complications in the post-
operative period. Last, duration of symptoms and pre-
vious surgical history were also recorded. The patient’s
occupation and level of intensity was recorded as
described by the U.S. Department of Labor.14 Duration
of symptoms and the time to return to full activity were
measured in months. Baseline characteristics, such as
PROMs, age, sex, body mass index, comorbidities,
smoking status, Workers’ Compensation status were
also collected for regression analysis and compared with
those patients who did not have work status recorded
in their medical record.

Statistical Analysis
Statistical analysis was performed using RStudio

software version 1.0.143 (R Foundation for Statistical
Computing, Vienna, Austria). The rate of return to
work was analyzed for the overall population and then
for each occupational level of intensity (sedentary,
light, moderate, and heavy-duty populations). Differ-
ences in the rate of return to work based on
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occupational level of intensity were calculated using the
c2 test. Univariate analysis on all recorded variables was
performed using the c2 test and Student’s t-test. All
variables that demonstrated a relationship with return
to work with P < .20 were included in a multivariate
logistical regression model. Final significance of each
variable was considered with P < .05.
From the regression analysis, an odds ratio was

calculated for each variable. A nonparametric receiver
operating characteristic was created for each preoper-
ative PROM to determine the future ability of a patient
to return to work in full capacity without any perma-
nent restrictions. AUC analysis was subsequently per-
formed to determine if this association was predictive of
return to work. The predictive power of PROM was
considered acceptable with an AUC >0.7 and excellent
with an AUC >0.8.16 Optimal thresholds for each score
were obtained using the Youden index to maximize
sensitivity and specificity. A c2 test was performed to
determine whether there was a correlation between
return to work at full duty and achieving MCID, SCB,
and PASS.

Results

Demographics
From 2014 to 2017, 342 consecutive patients under-

went biceps tenodesis without concomitant rotator cuff
repair or shoulder arthroplasty. Of this patient popu-
lation undergoing biceps tenodesis, 120 patients
completed all PROMs and anchor-based questions at
6 months after surgery. A total of 76 patients were
documented to have held an occupation before un-
dergoing biceps tenodesis. Sixty-seven patients (88.2%)
had preoperative and postoperative work-intensity
status documented in their medical record. There was
no statistical difference between patient demographics
in the group that reported work status than the group
that did not report work status; however, there was a
difference in gender distribution between both groups
Table 1. Baseline Characteristics

Return to Work Reporte

No. 76
Age, SD, yrs 43.1
Male:Female (% male) 49:27 (64.5)
BMI 29.7
Tobacco use, n 13
History of diabetes, n 1
History of thyroid problem, n 1
Symptom duration � SD, months 11.2 � 12.1
Workers’ Compensation, n (%) 56 (73.7)
Baseline ASES � SD 47.5 � 17.6
Baseline SANE � SD 36.5 � 22.0
Baseline constant � SD 13.1 � 6.7

ASES, American Shoulder Elbow Society score; BMI, body mass index; S
(P ¼ .04; Table 1). A larger proportion of patients
insured by Workers’ Compensation were present in this
population than in the group where work status was
not reported (P < .001). Baseline ASES, SANE, and
subjective CMS were not significantly different between
either group (P ¼ .5, P ¼ .9, P ¼ .2, respectively).

Operative Data
Operative data were collected and assessed in their

ability to affect a patient’s ability to return to work in
full capacity. Concomitant procedures include sub-
acromial decompression (n ¼ 63, 82.9%), distal clavicle
excision (n ¼ 18, 24%), rotator cuff debridement
(n ¼ 10, 13%), labral debridement (n ¼ 29, 38%), and
SLAP repair (n ¼ 7, 9%). Fixation technique included
subpectoral fixation (n ¼ 72, 95%) with a PEEK screw
(n ¼ 21, 28%) or suture anchor (n ¼ 55, 72%). A single
patient returned to the operating room after their index
surgery, where the patient received a subacromial
decompression and capsular release 4 months after the
initial surgery.

Work Outcomes
After operative intervention, 78.9% of patients

returned to the previous level of work intensity at an
average time of 5.4 � 2.8 months after operative
intervention (Table 2). Patients who were insured by
Workers’ Compensation returned to work 5.5 �
3.5 months after surgery, whereas those not insured by
Workers’ Compensation returned to work 6.5 �
4.7 months after surgery (P ¼ .3).The time to maximal
medical improvement coincided with the time that
patients were able to return to full work status. There
was also no statistical difference between the time
necessary to return to full duty and the level of work
intensity (P ¼ .8). No concomitant procedure, fixation
site, or fixation modality (PEEK screw or suture
anchor) was associated with return to work (P > .05).
In the entire population, the ASES, subjective CMS,

SANE, and SF-12 mental and physical component
d No Return to Work Reported P Value

44
38.9 .9
20:24 (45.5) .04
27.8 >.99
4 .2
4 .05
0 .3
10.8 � 10.3 .8
7 (15.9) <.001
51.4 � 21.1 .4
36.1 � 24.3 .9
15.5 � 8.0 .2

ANE, Single Assessment Numeric Evaluation; SD, standard deviation.



Table 2. Rate and Average Time of Return to Work After BT

Working Before BT (n) Working After BT (n) Rate of RTW Average Time to RTW (months)

Sedentary 8 8 100% 3.4 � 2.6
Light 13 11 84.6% 4.4 � 1.7
Moderate 17 12 70.6% 5.6 � 2.8
Heavy 29 20 69.0% 5.6 � 2.0
Total* 76 60 78.9% 5.4 � 2.8

NOTE. No correlation between work intensity and rate of RTW (P ¼ .8).
BT, biceps tenodesis; RTW, return to work.
*Total patients are greater than the sum of patients with work intensity status because there were several patients in whom work-intensity

status was not provided.
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scores significantly increased from the preoperative to
6-month time point (Fig 1). ASES improved from 47.5
� 17.6 to 74.8 � 17.9 (P < .001), SANE improved from
36.5 � 22.9 to 57.0 � 31.8 (P < .001), and the sub-
jective CMS improved from 13.1 � 6.7 to 17.0 � 7.7
(P ¼ .006). The quality of life metrics also improved
from the preoperative to 6-month timepoints (Fig 1),
the SF-12 physical component improved from 32.3 �
3.7 to 40.8 � 10.6 (P ¼ .006), and the SF-12 mental
component improved from 44.1 � 14.3 to 51.8 � 13.9
(P ¼ .03). Achieving a PASS for ASES and SANE was
associated with returning to work at full duty in com-
parison to those who did not return to work at their
previous level of function (P ¼ .006, P ¼ .003, respec-
tively; Table 3). However, achieving PASS for the sub-
jective CMS score was not associated with the ability to
return to work in full capacity (P ¼ .8).
Univariate analysis of 25 preoperative and intra-

operative variables demonstrated that Workers’
Compensation status was the only variable to be asso-
ciated with the inability to return to work (P ¼ .04).
Subsequent multivariate analysis of significant variables
and those that were trending toward significance
(duration of symptoms and previous surgery) revealed
that no variable was associated with the inability to
return to work (Table 4).

Predictive Metrics of Return to Work
A score >59.4 on the SF-12 mental component had a

specificity of 46.7% and a sensitivity of 100% in pre-
dicting return to work the overall population (AUC ¼
71.2%; Fig 2). Within the moderate-duty subgroup, an
outcome score with the SF-12 mental component of
50.6, respectively, was predictive of return to work
(AUC ¼ 71.4%; Table 5).
0

10

20

ASES CONSTANT SANE SFMCS SFPCS

O

Fig 1. Change in outcome score 6 months after surgery from
baseline following biceps tenodesis. (ASES, American Shoul-
der Elbow Society score; SANE, Single Assessment Numeric
Evaluation; SFMCS, Short-Form 12 mental component score;
SFPCS, Short-Form 12 physical component score.)
Discussion
In this investigation, it was demonstrated that 79% of

patients returned to their previous level of work duty at
an average of 5.4 � 2.8 months after biceps tenodesis.
As the level of work intensity increased, the proportion
of patients who returned to their previous work level
decreased; however, this finding was not statistically
significant. Achieving a PASS on the ASES and SANE
questionnaires was predictive of return to work,
although it was not predictive of return to work for the
subjective CMS survey. The preoperative SF-12 mental
component score was predictive of return to full level of
duty in the overall population, specifically within the
heavy-duty group. However, disease-specific PROMs
were not predictive metrics for the ability to return to
work in the full capacity.
Return to sport is a commonly reported outcome

metric after orthopaedic procedures because it serves as
an identifiable milestone after operative management,
and it functions to help outline patient expectations in
the postoperative period. Similarly, return to work at
the preinjury functional status can serve as a marker to
help manage patient expectations. After biceps tenod-
esis for SLAP tears or tenosynovitis, 73%-85% of pa-
tients returned to sport by 2 years after surgery.17,18

Although biceps tenodesis demonstrates a high rate of
return to sport, no previous investigation has estab-
lished a timeline or factors that may predict return to
the previous level of work intensity. Bhatia et al.19

demonstrated that 89% of Workers’ Compensation
status patients returned to work 7.6 � 2.6 months after
rotator cuff repair. Seventy-five percent of patients who



Table 3. Relationship Between Achieving MCID, SCB, and PASS from ASES, SANE, and Constant Scores to Return to Work

Metric Light Duty (P) Moderate Duty (P) Heavy Duty (P) Overall (P)

ASES
Achieving MCID .070 .620 .096 .020
Achieving SCB .231 >.999 .194 .035
Achieving PASS >.999 <.001 .311 .006

SANE
Achieving MCID .070 >.999 .088 .356
Achieving SCB >.999 >.999 .231 .356
Achieving PASS .559 .029 .209 .003

Constant
Achieving MCID >.999 >.999 .231 .548
Achieving SCB N/A N/A N/A N/A
Achieving PASS >.999 .338 .231 .768

MCID, minimally clinically important difference; PASS, patient- acceptable symptom state; SCB, substantial clinical benefit.
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underwent concomitant biceps tenodesis with rotator
cuff repair demonstrated a delay in achieving maximal
medical improvement and return to previous level of
work intensity, because they returned to work between
7 and 12 months after surgery. Although rotator cuff
repair is a major operative procedure that limits patients
in their ability to perform work-related activities, the
findings of this previous investigation establish that
biceps tenodesis is an impediment in a patient’s ability
to achieve their full previous level of functioning. The
results of this investigation establish a timeline for
patients to return to work after biceps tenodesis and
that the ability to return to work is dependent on the
level of physical intensity of a patient’s occupation.
Although patients demonstrated an improvement in

all PROMs 6 months after surgery, achieving PASS on
the ASES and SANE questionnaires were significantly
associated with the ability to return to work in full
capacity. PASS is a PROM-based methodology of
establishing patient satisfaction.20 Because achieving
PASS for several disease-specific outcome metrics was
significantly associated with the ability to return to
work, this illustrates that return to work is a prominent
factor in determining patient satisfaction. Achieving
PASS on the subjective CMS was not associated with
the ability to return to work in this group. Although the
subjective CMS is an efficient outcome metric because
of its brevity, it is not comprehensive enough to truly
recapitulate a patient’s symptom state.21,22 The CMS
provides physicians an opportunity to efficiently
implement its use into the clinical setting; however, the
addition of the objective component is time-consuming
Table 4. Multivariate Analysis of Variables Associated With Retu

Univariate Regression (P)

Workers’ Compensation .041
Previous surgery .070
Duration of symptoms .051

CI, confidence interval.
and lacks the responsiveness to changes in the patient
condition.23 Instead, other outcome metrics, such as
ASES, have been shown to be more effective in
responding to changes in patient function owing to its
methodologic strength.21,23 In this investigation, the
ASES questionnaire was the only outcome measure
where achieving MCID and SCB was predictive of
return to work, demonstrating that the questionnaire is
more responsive and reflective of functional status
required for return to work.
It was also demonstrated that the preoperative SF-12

mental component score was predictive of patients’
ability to return to work in a full capacity, especially in
the heavy-duty group. This result exemplifies the
relationship that exists between mental health and
musculoskeletal function and its subsequent impact on
a patient’s livelihood. The SF-12 survey assesses for
depression, anxiety, as well as functional impairment
that occurs secondary to psychological distress.24

Analogous to anterior cruciate ligament reconstruc-
tion, where psychological factors may play a role in
determining return to play after ligament reconstruc-
tion,15,25 fear of reinjury may delay a patient’s return to
work in full capacity after biceps tenodesis. This
perception is likely magnified when a patient’s liveli-
hood depends specifically on their shoulder function
and strength, both of which may be compromised after
surgery. Regardless of age, gender, or socioeconomic
status, a score >50 on the SF-12 mental component
score demonstrates that it is less likely that a patient has
depression, anxiety, or any other common mental dis-
order.26 Thus patients with higher preoperative SF-12
rn to Work

Multivariate Regression (P) Odds Ratio (95% CI)

.886 1.139 (0.191-6.795)

.176 3.552 (0.567-22.260)

.206 0.958 (0.896-1.024)



Fig 2. ROC AUC analysis of the Short Form-12 mental
component demonstrating its predictive power of return to
work in full capacity. (ROC, receiver operator curve; AUC,
area under the curve.)
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mental component scores may demonstrate increased
resilience with the recovery process, more confidence
in their shoulder function, and may return to work
earlier than those with lower preoperative scores. The
preoperative SF-12 mental component scores may
recapitulate resilience and may be used as a surrogate
measure of psychological factors that influence return
to work and subjective clinical outcomes, as demon-
strated with anterior cruciate ligament reconstruc-
tion.27 Although the definition of resilience revolves
around the concept of mental fortitude, other socio-
economic factors may influence resilience and may
contribute to one’s ability to return to work in full ca-
pacity. As such, higher SF-12 mental component scores
may also be reflective of social and emotional factors
that are also influential in the recovery process.
Table 5. Predictive Value of Preoperative Scores Toward
Return to Work

Threshold Specificity (%) Sensitivity (%) AUC (%)

Moderate Duty
ASES 35.6 55.6 80.0 56.7
Constant 11.5 80.0 40.0 42.0
SF-MCS 50.6 57.1 100.0 71.4
SF-PCS 32.7 57.1 100.0 57.1

Heavy Duty
ASES 61.7 35.3 100.0 71.1
Constant 10.2 100.0 85.7 87.9
SF-MCS 52.4 50.0 75.0 58.2
SF-PCS 35.6 66.7 100.0 66.7

Overall Population
ASES 47.4 58.5 71.4 62.2
Constant 8.5 87.5 60.0 74.0
SF-MCS 59.4 46.7 100.0 71.2
SF-PCS 33.0 56.7 87.5 58.8

ASES, American Shoulder Elbow Society Score; AUC, area under
the curve; SANE, Single Assessment Numeric Evaluation; SF-MCS,
Short Form-12 mental component score; SF-PCS, Short Form-12
physical component score.
Limitations
Although the data for this investigation were collected

prospectively, this study was conducted in a retrospec-
tive manner, which carries its intrinsic limitations such
as an inability to control baseline characteristics or
operative techniques. The largest limitation of this
study is the heterogeneity of the selected study group,
because the included patients received various combi-
nations of concomitant procedures. However, most of
the biceps tenodesis literature involves patients who
received a rotator cuff repair, which is a procedure that
involves a longer recovery period than biceps tenod-
esis.28 The authors contend that biceps tenodesis is
rarely performed in isolation and that it is frequently
accompanied by concomitant procedures such as sub-
acromial decompression, tissue debridement, and distal
clavicle excision. Furthermore, the authors believe that
among the concomitant procedures included in this
study, biceps tenodesis represents the rate-limiting
procedure in terms of recovery period. Varying in-
dications by physicians included in this investigation
may contribute to the heterogeneity of the patient
population. Owing to poor outcomes after combined
SLAP repair and biceps tenodesis, there is a trend
toward performing fewer of these procedures at this
institution.29,30 In this investigation, indications for
performing combined SLAP repair and biceps tenodesis
includes high demand patients, such as athletes or
overhead laborers, with type II or IV SLAP tears who
were perceived to be at an elevated risk for gleno-
humeral instability.29 An additional limitation is that
the primary outcome metric of this investigation was
the patient’s ability to return to work. However, the
patient’s functionality on reintegration into the work-
force was not assessed and may present a discordance
with the treating physician releasing the patient to full
duty. This study would benefit from a longer duration
of follow-up to capture the patient’s ability to maintain
their level of function as their ability to perform work
activities may be influenced by nonpatient factors, such
as job performance, economy, personal matters, or
other socioeconomic factors. Finally, the subgroup
analysis that attempted to correlate time to return to
work and work intensity may have been underpowered
for patients with light and sedentary occupations.
Conclusions
After biceps tenodesis, most patients were able to

return to work at an average of 5.4 � 2.8 months.
Furthermore, there were no demographic or intra-
operative variables that were predictive of return to
work. Work intensity was not correlated with an
increased duration of return to work. Achieving PASS
on the ASES and SANE questionnaires was predictive
of return to work.
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