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Purpose: To evaluate the relationship between preoperative mental health measured by the Short-Form 12 health survey mental
component score and outcomes after isolated biceps tenodesis.
Methods: The American Shoulder and Elbow Surgeons form (ASES), Single Assessment Numeric Evaluation (SANE), Constant-
Murley score (CMS), and visual analog scale (VAS) for pain were administered preoperatively and at 6 and 12 months postoperatively
to consecutive patients undergoing isolated biceps tenodesis between 2014 and 2018. Minimal clinically important difference, substan-
tial clinical benefit (SCB), patient-acceptable symptom state (PASS), and rates of achievement were calculated. Patients were stratified
by mental health status based on preoperative scores on the Short-Form 12 health survey mental component score. Multivariate logistic
regression was performed to evaluate preoperative mental health status on achievement of minimal clinically important difference, SCB,
and PASS.
Results: Patients demonstrated significant improvements in all outcome measures (P < .001). Patients with depression reported inferior
postoperative scores on all patient-reported outcome measures. Low preoperative mental health score significantly predicted reduced
likelihood to achieve SCB (odds ratio [OR]: 0.38, 95% confidence interval [CI]: 0.17-0.81, P ¼ .01) and PASS (OR: 0.28, 95% CI:
0.12-0.65, P ¼ .003) on the ASES form, SANE (OR: 0.24, 95% CI: 0.10-0.61, P ¼ .003), CMS (OR: 0.25, 95% CI: 0.08-0.77,
P ¼ .016), and VAS pain (OR: 0.01, 95% CI: 0.00-0.31, P ¼ .008).
Conclusion: Patients with depression reported inferior scores on all postoperative patient-reported outcome measures and demonstrated
lower odds of achieving the SCB and PASS on the ASES form and PASS on the SANE, CMS, and VAS pain, compared with nonde-
pressed patients.
Level of evidence: Level III; Retrospective Cohort Design; Treatment Study
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Approximately 30% of people experience a mental
disorder at some point in their lifetime.44 These conditions
can have a profound effect on baseline patient function and
are common causes of physical disability.28 Concurrent
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psychiatric diagnoses have been linked as a cause of infe-
rior pain, function, and patient-reported outcome measures
(PROMs) pre- and postoperatively in several orthopedic
procedures.1,3,6,16,17,27-30,32,35,39-41,46-48,52,57 Furthermore,
Werner et al57 demonstrated that depression was an inde-
pendent predictor for significantly less improvement in
PROMs after total shoulder arthroplasty. However, the
effect of preoperative symptoms of depression on post-
operative outcomes after common arthroscopic shoulder
procedures, such as isolated biceps tenodesis, has yet to be
elucidated.

Biceps tenodesis is increasingly performed to treat
lesions of the long head of the biceps tendon as well as
labral injuries, with satisfactory pain relief and functional
improvement.11,37,50,53-56 Workers’ compensation (WC)
status, male sex, a higher preoperative Single Assessment
Numeric Evaluation (SANE) score, and previous history of
ipsilateral shoulder surgery have been shown to be associ-
ated with decreased odds of achieving clinically significant
outcomes (CSOs) in PROMs.37 Patients with mental health
impairments may also be at significant risk for suboptimal
surgical outcomes.9 Therefore, it is imperative to under-
stand the relationship between mental health disorders and
subjective outcomes after isolated biceps tenodesis.

The purpose of this investigation is to assess the effect of
concurrent depression as assessed by preoperative threshold
scores on the Short-Form 12 (SF-12) mental component
score (MCS) among patients undergoing isolated biceps
tenodesis at 1-year follow-up. We hypothesize that patients
with symptoms of depression will report inferior scores
on PROMs and will demonstrate reduced achievement of
CSOs.

Methods

Study design and patient demographics

This was a retrospective investigation of a prospective institutional
registry. The registry was queried for patients who underwent
isolated biceps tenodesis between March 2014 and March 2018
using an electronic data collection service (Outcome Based
Electronic Research Database; Universal Research Solutions,
Columbia, MO, USA). The inclusion criteria were receipt of a
primary arthroscopic suprapectoral or open subpectoral biceps
tenodesis, with or without concurrent rotator cuff d�ebridement, for
the indication of tenosynovitis, superior labral anterior posterior
(SLAP) tear, partial tearing, or biceps instability, as well as
completion of preoperative and postoperative PROMs at 1-year
follow-up. Exclusion criteria were patients with full-thickness
rotator cuff tears, patients receiving concurrent rotator cuff repair
or shoulder arthroplasty, and previous history of ipsilateral biceps
tenodesis. After preoperative PROM collection, bicep tenodesis
was performed by the senior authors (BJC, NV, BF) as previously
described.2,15 Demographics variables were collected including
age, sex, body mass index, WC status, and preoperative narcotics
use, and stored in the database. Similarly, intraoperative variables
including tenodesis approach, fixation device (ie, screw, suture
anchor), and long head of the biceps tendon (LHBT) findings on
arthroscopy were collected and documented by trained research
coordinators at the time of operation. As part of the Outcome
Based Electronic Research Database, patients may begin
completing PROMs within 3 months before and after the 1-year
time-point. Patients who were seen in clinic within a month after
the expiry of these PROMs were allowed to complete the
questionnaires.
Patient-reported outcomes

A total of 186 patients were included in the analysis after
appropriate exclusion. Patients enrolled in the prospective registry
completed shoulder-specific functional PROMs, including the
American Shoulder and Elbow Surgeons (ASES) form and the
SANE, as well as health-related quality of life PROMs, including
the Veteran’s Rand (VR)-12 and SF-12 physical component scores
(PCS) and the VR6D score. In addition, patients completed mental
health PROMs including the VR-12 and SF-12 MCS. Patients also
completed a visual analog scale (VAS) questionnaire on their level
of pain, consisting of the question: ‘‘How would you rate your
shoulder pain today as a percentage of normal 0 to 100 with 100
being normal?’’ Patients also completed anchor questions
regarding the level of improvement in function and pain of the
index shoulder, identical to those outlined in a previous study,
which enabled the calculation of CSOs.12

The SF-12 MCS is a validated screening measure for symp-
toms of depression with extensive utilization in the orthopedic
literature. Previously established thresholds have been accurately
predictive of depression as well as severe depression in several
populations.19,24,51 Patients were stratified based on these methods
using preoperative scores on the SF-12 MCS. Cutoff values for
symptomatic depression and severe depression were <46.5 and
�36, respectively.25,42,51
Statistical analysis

Statistical analysis was performed using RStudio software
version 1.0.143 (R Foundation for Statistical Computing,
Vienna, Austria). An a priori power analysis was performed to
determine the sample size necessary to identify an effect size
comparable with changes found in a previous study on the
impact of mental health status on outcomes in shoulder surgery.
With alpha set at 0.05, a population of 36 patients would suf-
ficiently attain a power of 80% on a 2-sample t-test. Continuous
variables were presented as means with standard deviations,
whereas categorical variables were presented as frequencies and
percentages. Paired t-tests were used to determine if post-
operative patient-reported outcome scores were statistically
different from preoperative scores among the entire patient
cohort. Independent t-tests were used to determine if statistically
significant differences existed in continuous variables between
the depressed and nondepressed groups. CSO thresholds were
calculated through either anchor-based or distribution-based
methods. Anchor-based methods used receiver operating curves
with an area under the curve (AUC) >0.7 defined as predictive.
If anchor-based methods to calculate the minimal clinically
important difference (MCID) were inadequately predictive, a
distribution-based method, where the MCID was defined as 50%



Table I Demographic and intraoperative findings for patients based on mental health status

Severe depression (SD) Depression (D) No depression (ND) P valueDvsND P valueSDvsND

Overall, n (%) 15 42 129
Demographics

Age (yr) 51.6 � 10.6 48.5 � 14.9 51.8 � 11.8 .1 .9
Male sex 11 (73.3) 20 (47.6) 82 (63.6) .1 .4
BMI (kg/m2) 33.1 (4.7) 31.04 (9.9) 28.53 (5.8) .07 .05
Right-sided 3 (20.0) 24 (57.1) 47 (52.8) .8 .03
WC 5 (33.3) 21 (50.0) 11 (8.5) <.001 .3

Intraoperative findings
Biceps tendon on arthroscopy .09 .1
Complete tear 0 (0.0) 0 (0.0) 8 (7.2)
Partial tear 0 (0.0) 3 (8.1) 23 (20.7)
Tenosynovitis 13 (100.0) 30 (81.1) 71 (64.0)
No gross pathology 0 (0.0) 4 (10.8) 9 (8.1)

Fixation device .1 .6
Suture anchor 10 (76.9) 60 (66.2) 71 (63.9)
Tenodesis screw 3 (23.1) 27 (33.8) 40 (36.0)

Tenodesis approach .5 1
ASPBT 3 (23.1) 17 (32.4) 45 (24.3)
OBSPBT 10 (76.9) 25 (67.6) 84 (75.7)

BMI, body mass index; WC, workers’ compensation; ASPBT, arthroscopic suprapectoral biceps tenodesis; OSPBT, open suprapectoral biceps tenodesis.
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of the sample standard deviation of the score change, was used.
Multivariate logistic regression was performed to determine
whether there was a significant relationship between achieve-
ment of each CSO and mental health while controlling for the
demographic and intraoperative variables, as well as preopera-
tive scores. As previously described,4 an interaction term
between mental health state and potential confounders, such as
WC, was introduced into the regression to assess for potential
confounding of the outcomes. Statistical significance was set at
alpha ¼ 0.05.
Results

Of the 186 patients included in the prospectively collected
data repository during the study period, 42 patients were
preoperatively identified as depressed and 15 patients as
severely depressed. Thirteen patients underwent revision
procedures by 1-year follow-up. Revision rates were not
significantly different between the depressed or severely
depressed cohort and the nondepressed cohort (8.7% vs.
6.2%, P ¼ .4).

There were 113 male patients (60.8%), the mean age of
the cohort was 50.7 � 12.6 years, the mean body mass
index was 28.9 � 6.7 kg/m2, and the mean follow-up was
13.2 � 5.6 months (range, 9-16 months). Demographic
information and intraoperative findings for the patient
cohorts can be found in Table I. There was a significant
difference in the proportion of WC patients between
depressed and nondepressed patients (45.6% vs. 8.5%;
P < .001). All patients experienced significant improve-
ments in PROM scores from baseline at 1-year follow-up
(all P < .001). Comparison of preoperative PROM
(Fig. 1), postoperative PROM (Fig. 2), and change from
preoperative to postoperative PROMs (Fig. 3) is provided in
Supplementary Appendix S1. Depressed patients demon-
strated significantly lower preoperative and postoperative
PROM scores other than the SF-12 PCS at baseline and the
SANE score and mental health PROMs at follow-up
(P � .001-.04) (Supplementary Appendix S1). Similarly,
severely depressed patients demonstrated significantly
lower preoperative and postoperative scores on all PROMs
(P � .001-.05) (Supplementary Appendix S1). However,
the change in PROM was not statistically different for the
majority of PROMs except for the VR-12 MCS and VAS
pain at baseline and follow-up for the depressed and
severely depressed groups (P � .001-.04) (Supplementary
Appendix S1).

Comparisons of changes in PROM score using pairwise
independent t-tests between each cohort found the
following significant differences: depressed patients
experienced significantly reduced change in scores on the
VR-12 MCS, the VR6D, and the VAS pain compared with
nondepressed patients (P < .001-.02), whereas severely
depressed patients experienced a significantly reduced
change in scores on the SF-12 MCS, the VR-12 MCS,
and the VAS pain compared with nondepressed patients
(P < .001-.037).

Clinically significant outcomes

Calculations of threshold values for CSOs were performed
in the study cohort. MCID was determined by both anchor-
and distribution-based methods, whereas substantial
clinical benefit (SCB) and patient-acceptable symptom



Figure 1 Preoperative PROMs stratified by depression, severe depression, and no depression status. PROM, patient-reported outcome
measure; ASES, American Shoulder and Elbow Surgeons; CMS, Constant-Murley score; SANE, Single Assessment Numeric Evaluation;
SF-12 MCS, Short-Form 12 health survey mental component score; SF-12 PCS, SF-12 physical component score; VAS, visual analog scale;
VR12, Veteran’s Rand 12; D, depression; ND, no depression; SD, severe depression.

Figure 2 Postoperative PROMs stratified by depression, severe depression, and no depression status. PROM, patient-reported outcome
measure; ASES, American Shoulder and Elbow Surgeons; CMS, Constant-Murley score; SANE, Single Assessment Numeric Evaluation;
SF-12 MCS, Short-Form 12 health survey mental component score; SF-12 PCS, SF-12 physical component score; VAS, visual analog scale;
VR12, Veteran’s Rand 12; D, depression; ND, no depression; SD, severe depression.
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state (PASS) were determined using anchor-based methods.
The final values calculated for the 3 PROMs in question are
given in Table II. Values used to calculate achievement of
MCID/SCB/PASS are as follows: net increase of 10.2, net
increase of 20.8 (AUC: 0.8), and absolute postoperative
score of 78.8 (AUC: 0.9) on the ASES; net increase of 13.5,
net increase of 30.2 (AUC: 0.8), and absolute postoperative
score of 78.9 (AUC: 0.9) on the SANE; net increase of 4.0,
net increase of 11.0 (AUC: 0.8), and absolute postoperative
score of 22.5 (AUC: 0.8) on the Constant subjective
assessment. CSOs for the VAS pain score were determined
in a previous study.31

Comparison of achievement rates of each CSO by
depressed, severely depressed, and nondepressed patients is
provided in Table III. Depressed patients demonstrated
significantly reduced rates of achievement of MCID on the
SANE and VAS pain forms and PASS on the Constant-
Murley score (CMS) and VAS pain forms. Severely



Figure 3 Change in postoperative and preoperative PROMs stratified by depression, severe depression, and no depression status. PROM,
patient-reported outcome measure; ASES, American Shoulder and Elbow Surgeons; CMS, Constant-Murley score; SANE, Single Assess-
ment Numeric Evaluation; SF-12 MCS, Short-Form 12 health survey mental component score; SF-12 PCS, SF-12 physical component
score; VAS, visual analog scale; VR12, Veteran’s Rand 12; D, depression; ND, no depression; SD, severe depression.

Table II Calculated MCID/SCB/PASS

Anchor Value AUC Distribution

MCID
ASES 10.2 0.5 10.2
SANE 14.9 0.4 13.5
Constant-Murley 9.0 0.7 4.02
VAS pain �12.9 0.9 –

SCB
ASES 20.8 0.8 –
SANE 30.2 0.8 –
Constant-Murley 11.0 0.8 –
VAS pain �25.1 0.8 –

PASS
ASES 78.8 0.9 –
SANE 78.9 0.9 –
Constant-Murley 22.5 0.8 –
VAS pain 27.4 0.9 –

MCID, minimal clinically important difference; SCB, substantial clin-

ical benefit; PASS, patient-acceptable symptom state; ASES, American

Shoulder and Elbow Surgeons; SANE, Single Assessment

Numeric Evaluation; VAS, visual analog scale; AUC, area under the

curve.
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depressed patients demonstrated significantly reduced rates
of achievement of MCID on the ASES form, SCB on the
ASES form, and PASS on the SANE, CMS, and VAS pain.

Multivariate logistic regression analysis

Multivariate logistic regression analysis identified depres-
sion as a significant predictor of reduced likelihood to
achieve MCID on the ASES form (odds ratio [OR]: 2.3,
95% confidence interval [CI]: 1.1-4.9, P ¼ .02) (Table IV).
Other significant predictors of reduced MCID included
preoperative CMS on the SANE form, preoperative SF-12
MCS on the CMS form, and preoperative VAS pain on
the VAS pain form (OR: 1.1-1.6). Depression was also a
significant predictor of reduced likelihood to achieve PASS
on both the ASES form (OR: 0.05, 95% CI: 0.01-0.3,
P � .001) and the VAS pain form (OR: 0.01, 95% CI: 0.00-
0.3, P ¼ .008) (Table V). Other significant predictors of
reduced PASS included preoperative narcotics use on the
ASES and VAS pain forms, preoperative VAS pain score on
the SANE and VAS pain forms, and preoperative ASES
score on the CMS form (OR: 0.05-1.1). Significant pre-
dictors of reduced likelihood of achieving SCB included
WC status and preoperative ASES on the ASES form,
preoperative VAS pain on the SANE form, and preoperative
CMS and preoperative VR-12 PCS on the VAS pain form
(OR: 0.3-1.0) (Table VI). When assessing the impact of
WC status on achievement of SCB on the ASES, an
interaction term was introduced. In this instance, WC
remained a significant predictor (P ¼ .044) and the inter-
action term did not find a relationship between WC and
mental health state (P ¼ .994).
Discussion

In this investigation, we demonstrated that patients with
preoperative diagnoses of depression or severe depression
as assessed through the SF-12 MCS questionnaire



Table III Achievement rates of MCID/SCB/PASS

Severe depression (SD) Depression (D) No depression (ND) P valueDvsND P valueSDvsND

MCID
ASES 86.7 66.7 52.7 .2 .03
SANE 66.7 76.2 53.5 .02 .5
Constant-Murley 26.7 57.1 26.7 .06 .5
VAS pain 73.3 83.3 51.9 .001 .2

SCB
ASES 86.7 42.9 40.3 .9 .002
SANE 53.3 76.2 41.1 .3 .5
Constant-Murley 28.7 57.1 32.6 .9 .08
VAS pain 53.3 83.3 41.1 .3 .5

PASS
ASES 20.0 33.3 44.2 .3 .1
SANE 6.7 38.1 54.3 .1 .001
Constant-Murley 0.0 21.4 43.4 .02 .003
VAS pain 20.0 38.1 63.6 .007 .003

MCID, minimal clinically important difference; SCB, substantial clinical benefit; PASS, patient-acceptable symptom state; ASES, American Shoulder and

Elbow Surgeons; SANE, Single Assessment Numeric Evaluation; VAS, visual analog scale.

Table IV Predictors of MCID achievement

Odds ratio (95% CI) P value

ASES
Depression 2.3 (1.1-4.9) .02

SANE
Preoperative CMS 1.6 (1.1-2.3) .002

CMS
Preoperative SF-12 MCS 1.1 (1.02-1.2) .02

VAS pain
Preoperative VAS pain 1.4 (1.01-1.9) .05

MCID, minimal clinically important difference; ASES, American

Shoulder and Elbow Surgeons; SANE, Single Assessment

Numeric Evaluation; CMS, Constant-Murley score; SF, Short-Form; MCS,

mental component score; VAS, visual analog scale; CI, confidence

interval.

Table V Predictors of SCB achievement

Odds ratio (95% CI) P value

ASES
WC 0.3 (0.09-0.7) .01
Preoperative ASES 1.0 (0.95-1.00) .05

SANE
Preoperative VAS pain 0.7 (0.5-1.0) .04

VAS pain
Preoperative CMS 0.7 (0.6-1.0) .02
Preoperative VR-12 PCS 0. 6 (0.4-0.8) .003

SCB, substantial clinical benefit; ASES, American Shoulder and Elbow

Surgeons; WC, workers’ compensation; SANE, Single Assessment

Numeric Evaluation; VAS, visual analog scale; CMS, Constant-Murley

score; VR, Veteran’s Rand; PCS, physical component score; CI, confi-

dence interval.
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demonstrated significantly lower preoperative PROMs and
more pain than those without a diagnosis of depression at
baseline. Patients with depression also demonstrated sta-
tistically significant and clinically relevant improvements in
PROMs and pain after isolated biceps tenodesis. However,
PROM scores were significantly lower, and patients
demonstrated higher pain levels than those without
depression at 1 year after surgery. Depression is highly
prevalent comorbidity amongst patients seeking care for
musculoskeletal pain.7,8,39 Because preoperative patient
expectations influence subjective clinical outcomes,10,36 it
is imperative that physicians appropriately counsel patients
regarding the influence of depression on postoperative
outcomes after isolated biceps tenodesis.

The relationship between mental health and physical
outcomes after rotator cuff repair and total shoulder
arthroplasty has previously been described.38,45,57 As with
other shoulder pathologies, functional outcomes after bi-
ceps tenodesis are affected by preoperative symptoms of
mental health. In this investigation, the mean improvement
in patient-reported outcomes exceeded the MCID in all
groups for the ASES, SANE, and Constant, questionnaires
(16.3, 3.5, and 6.8 points, respectively).37 In addition, the
mean improvement in PROs exceeded the SCB in all
groups for the ASES and SANE questionnaire (16.8 and 5.8
points, respectively); however, only nondepressed patients
exceeded the SCB on the Constant score.37 Furthermore,
patients with depression had a lower rate of achieving
CSOs after biceps tenodesis. These results suggest that
isolated biceps tenodesis is beneficial to all patients,
regardless of symptoms of depression. However, surgeons
may counsel patients with depression that they may not
perceive their results to be successful in comparison with
those without mental health disorders.



Table VI Predictors of PASS achievement

Odds ratio (95% CI) P value

ASES
Preoperative narcotics use 0.05 (0.1-0.3) .002
Depression 0.05 (0.01-0.3) <.001

SANE
Preoperative VAS pain 0.7 (0.5-1.0) .04

CMS
Preoperative ASES score 1.1 (1.1-1.2) .003

VAS pain
Depression 0.01 (0.00-0.3) .008
Preoperative VAS pain 0.1 (0.01-0.8) .03
Preoperative narcotics use 0.6 (0.4-1.0) .04

PASS, patient-acceptable symptom state; ASES, American Shoulder

and Elbow Surgeons; SANE, Single Assessment Numeric Evaluation;

VAS, visual analog scale; CMS, Constant-Murley score; CI, confidence

interval.
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Interestingly, a lower proportion of patients with
depression or severe depression were able to achieve the
PASS for several outcome measures, such as SANE,
CMS, and VAS pain, in comparison with those without
depression. Patient satisfaction is a significant factor in
clinical practice as hospital systems, insurers, and
accreditation and licensing agencies use satisfaction as a
variable in determining compensation, reimbursement, and
physician performance.20,43 Based on the results of this
investigation, mental health status must be factored into
metrics that assess physician performance and
compensation.

As health care transitions to value-based model that
rewards health care systems for optimal
care,14,21,26 differential risk stratification based on expected
health care resource utilization becomes increasingly
important. Depression has been identified as an indepen-
dent risk factor for postoperative delirium, anemia,
infection, and discharge to an inpatient health facility after
total shoulder arthroplasty.34 The results of the present
investigation and those of Mollon et al34 demonstrate that
patients with depression represent a fundamentally different
patient population. Patients with depression are at a higher
risk for postoperative complications and lower PROMs
after total shoulder arthroplasty.34,49 After biceps tenodesis,
patients with depression may experience worse outcomes
and a higher rate of complications. The mechanism
connecting depression and poorer outcomes after orthope-
dic surgery remains unclear; however, psychiatric stressors
upregulate inflammatory pathways.28 Subacute upsurges in
systemic inflammation may impede local healing, stimulate
autoimmunity, and deregulate nociception.23,33 Therefore,
patients with mental disorders may experience delayed
recovery, amplified pain, and functional disability after
biceps tenodesis. Furthermore, pain and depression act
synergistically, yielding a more severe sense of pain than
those experiencing pain individually.28 Physicians may
allocate resources differently and follow patients with
depression more closely after isolated biceps tenodesis.

Because of the association between depression and
poorer outcomes after orthopedic surgery, surgeons may
benefit from recognizing those with mental health disorders
to optimize clinical management. Bot et al5 identified that
patient word choice may suggest underlying psychological
distress and poor coping mechanism. However, orthopedic
surgeons’ assessment of psychological distress based on
clinical evaluation is significantly less sensitive than stan-
dardized questionnaires.13 Orthopedic surgeons may
implement validated questionnaires, such as SF-12, Dis-
abilities of the Arm, Shoulder, and Hand, and Patient
Health Questionnaire-9, into clinical practice to better
identify patients who may benefit from a more in-depth
psychiatric assessment.18 With appropriate consultation
and management, patients may be able to improve coping
mechanisms to avoid maladaptive behaviors that may
negatively influence patient outcomes. Medicine is a
multidisciplinary endeavor that requires contributions from
several health care professionals; therefore, orthopedic
surgeons may benefit from collaborating with physicians
who specialize in mental disorders to improve patient care,
outcomes after operative management, and overall patient
well-being.

The results of this investigation must be interpreted
within the context of its limitations. The retrospective
nature of this investigation has inherent limitations, such as
an inability to control for baseline demographics, comor-
bidities, or concomitant diagnoses. Although the use of
SF-12 MCS to identify symptoms of depression has been
supported in the literature,19,22,32,42,51 a more comprehen-
sive assessment of mental health by a professional who
specializes in this field was unable to be completed.
Furthermore, this investigation was unable to determine if
shoulder pain and functional limitations were causes or
results of depressive symptoms. Although patients were
queried for 1-year follow-up, our prospective database
begins collecting data within 3 months of this time-point.
Thus, if patients completed the survey at 9 months, their
function may be reported as lower than what they may
experience at 12 months postoperatively. Objective
measures, such as range of motion and strength, were not
collected. Therefore, it is unknown if patients with
depression are performing poorly as assessed through
objective measures or if patients perceive their function to
be suboptimal. The greater proportion of WC status among
patients with depression may be a confounding variable in
our analysis. However, the authors attempted to minimize
heterogeneity by performing multivariate analysis that
controls for potential confounding variables. Furthermore,
additional factors, such as duration of symptomology,
alcohol or drug abuse, documented diagnosis of depression,
concomitant mental disorders, and the level of treatment or
control of depression, could not be identified. Future
investigations may be needed to assess the impact of
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various mental disorders on outcomes after isolated biceps
tenodesis.
Conclusion
Following isolated biceps tenodesis, patients with
depression demonstrated lower PROM scores and a
lower rate of achieving CSOs at 1 year postoperatively.
Surgeons may counsel patients with depression that they
may not perceive their results to be successful in com-
parison with those without mental health disorders.
Disclaimer
The other authors, their immediate families, and any
research foundations with which they are affiliated have
not received any financial payments or other benefits
from any commercial entity related to the subject of this
article.
Supplementary data

Supplementary data to this article can be found online at
https://doi.org/10.1016/j.jse.2020.03.020.
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