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Background: Various studies have examined the relationship between preoperative mental health di-
agnoses (MHDs) and postoperative outcomes in orthopedic shoulder patients. However, few in-
vestigations delve into the relationship between a preoperative MHD and postoperative opioid pain
control regimens in patients who have undergone rotator cuff repair (RCR), total shoulder arthroplasty
(TSA), and reverse TSA (rTSA). We hypothesize that orthopedic shoulder patients with a preoperative
MHD will be prescribed more opioids (ie, request more refills) postoperatively than those without a
MHD.
Methods: An institutional review board-approved retrospective chart review was performed on 438
patients, 18 years or older, who underwent RCR, TSA, or rTSA. Patients were divided into two groups:
those diagnosed with depression, anxiety, bipolar disorder, and/or schizophrenia (n ¼ 193), and those
with no previous MHD (n ¼ 245). Statistical outcomes were analyzed with the independent t-test, Mann-
Whitney U test, one-way Analysis of Variance, and Kruskal-Wallis test.
Results: Univariate analysis demonstrated significant differences between the MHD group and non-
MHD group in average 90-day postoperative opioid scripts (2.10 vs. 1.55, respectively, P < .001) and
median 90-day postoperative morphine milligram equivalents (MMEs) prescribed (225 MME vs. 185.25
MME, respectively, P < .001). Among patients who were opioid naive 90 days preoperatively, significant
differences were found in MMEs prescribed between the MHD and non-MHD group (225 MME vs. 150
MME, respectively, P < .001). Further analysis of opioid naive patients with specifically depression
compared to patients with an alternate or no MHD diagnosis yielded significant differences in scripts
(1.78 vs. 1.33, respectively, P ¼ .031) and MMEs prescribed (225 MME vs. 150 MME, respectively, P < .001).
Conclusion: This study found that RCR, TSA, or rTSA patients with a preoperative MHD were prescribed
significantly more postoperative MMEs and more opioid scripts (ie, requested more refills) than those
without MHD. This is despite preoperative education on postoperative pain expectations and limiting
opioid use. Our findings support our hypothesis and emphasize the clinical importance of recognizing
mental health disease while navigating postoperative pain control expectations. Given the rising prev-
alence of mental health disorders nationwide, considering the effect of these comorbidities on post-
operative pain in RCR, TSA, and rTSA patients will be essential to enhance preoperative and postoperative
counseling and management by orthopedic surgeons. We further recommend a multidisciplinary
approach to help manage pain in these patients.

© 2023 The Author(s). Published by Elsevier Inc. on behalf of American Shoulder and Elbow Surgeons.
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The prevalence of mental health diagnoses (MHDs) such as
anxiety and depression in our nation continues to increase and
affect various areas of healthcare.22 Depression has been associated
with increased morbidity and mortality11 and is predicted to be
ranked the leading cause of disease burden by 2030 by the World
Health Organization.21 Mental health disorders have been associ-
ated with worse postoperative outcomes following orthopedic
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surgery such as anemia, pulmonary embolism, infection, increased
hospital length of stay, and lower patient-reported outcomes.3,16,19

MHD has also been shown to lead to worse patient-reported out-
comes after shoulder procedures, especially rotator cuff repair
(RCR) and shoulder arthroplasty.4,9,15,17,20

MHDs have also been correlated to differences in pain percep-
tion. Etcheson et al7 found that total knee and total hip arthroplasty
patients suffering from depression experienced increased percep-
tion of pain and higher mean intensity pain scores following sur-
gery when compared to their healthy counterparts. Furthermore,
two previous database studies have evaluated the effect of MHD on
opioid use after shoulder surgery.2,5 After primary elective total
shoulder arthroplasty (TSA), patients with depression or anxiety
diagnosed preoperatively had increased odds of long-term (>180
days) postoperative opioid use.2 This study did not specifically look
at opioid naive patients and found that preoperative opioid use was
a strong predictor of postoperative opioid use as well. Similar
findings have been reported in orthopedic shoulder patients un-
dergoing RCR, where patients with preoperative MHD in an in-
surance claims database who underwent RCR filled more
prescriptions > 90 days and 180 days after surgery and had overall
higher costs of care.5

Many efforts have been made throughout the orthopedic com-
munity to increase education on the potential adverse effects and
risks of opioid use after surgery. Given the current opioid epidemic,
the Centers for Disease Control and Prevention produced guidelines
for treating chronic pain to try to educate both patients and pro-
viders on the risk of opioids and encourage to use of other non-
opioid modalities for pain control.6 The American Academy of Or-
thopaedic Surgeons also collaborated with the American Society of
Anesthesiologists to produce a website for resources for providers
and patients on painmanagement after orthopedic procedures. The
website has many educational resources for patients on what to
expect for pain after surgery and how tomanage it with non-opioid
medications, as well as screening tools to identify patients at risk of
long-term opioid use, misuse, and abuse. The goal of this website
was to help providers have educated conversations with their pa-
tients preoperatively about pain postoperatively and to encourage
multimodal pain control while limiting the use of narcotics.1 Even
with all these interventions, we still encounter patients who
require higher doses of narcotics to treat their pain postoperatively.
The tools proposed on the website also have not been fully vali-
dated in shoulder surgery.12 Understanding what patients are at
increased risk of requiring more opioid prescriptions post-
operatively can help to identify them preoperatively to better
educate them on the expectations for pain control.

To our knowledge, there are limited studies that have investi-
gated the effect of preoperative MHD on the quantity of opioid
prescriptions given postoperatively following RCR, TSA, or reverse
TSA (rTSA). There are also limited data on the association between
preoperative MHD and preoperative opioid use in orthopedic
shoulder patients. The primary aim of this study is to investigate
the effect of MHDs on postoperative opioid prescriptions in patients
undergoing RCR, TSA, or rTSA. We hypothesize that patients un-
dergoing RCR, TSA, or rTSA with a preoperative diagnosis of
depression, anxiety, bipolar disorder, or schizophrenia will be
prescribed more opioids postoperatively than their counterparts
with no preoperative MHD. A secondary aim of this study is to
identify any association between preoperative MHD and preoper-
ative opioid use.

Materials and methods

An institutional review board-approved retrospective study was
conducted in which our institution’s orthopedic shoulder database
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was queried from January 1, 2020, to January 1, 2022, to identify
patients who underwent RCR, TSA, or rTSA. A total of 438 patients,
18 years or older, who underwent a RCR, TSA, or rTSA met the in-
clusion criteria. Patients were divided into two groups: those
diagnosed with depression, anxiety, bipolar disorder, and/or
schizophrenia (n ¼ 193); and those with no previous MHD
(n ¼ 245). Patients were included in the MHD group based on
documentation in their electronic medical record of a MHD. Within
the MHD group, patients were subdivided by their specific diag-
nosis of depression (n ¼ 152), anxiety (n ¼ 161), bipolar, and/or
schizophrenia (n¼ 21) to examine the impact of these disorders on
the measured outcomes.

The procedures were performed by one of four fellowship-
trained (three sports medicine and one shoulder and elbow) sur-
geons at an urban tertiary referral center. Patients who presented
on preoperative opioids continued to receive their prescriptions
postoperatively by the outside provider managing their preopera-
tive pain. Patients on preoperative opioid medications were
encouraged to wean off of their medications if possible. Opioid
naive patients were prescribed either oxycodone 5 mg or oxyco-
done 5 mg/acetaminophen 325 mg for no more than an initial five-
day supply (20 to 45 tablets depending on the provider). Each
surgeon had a standard postoperative prescription they wrote that
did not vary based on any preoperative diagnosis. All patients were
educated on the risks of opioid medication includingmisuse, abuse,
and addiction. Patients who were deemed to be higher risk for
long-term opioid use (self-identified, patients with a history of
substance abuse/addiction, patients on buprenorphine-naloxone or
methadone, or via risk assessment tools) were recommended to see
our addiction medicine colleagues preoperatively to develop a
postoperative plan for pain control to try to prevent long-term
narcotic use. Finally, all patients received an interscalene block
preoperatively by anesthesia.

A review of the 438 patients’ electronic medical records was
performed to collect patient demographic data (gender, race, age,
body mass index, sex, Charlson comorbidity index) and clinical
characteristics (type of surgery). The prescription monitoring pro-
gram database was utilized to obtain the 30-/90-day preoperative
and postoperative opioid scripts and the total 90-day postoperative
morphine milligram equivalents (MMEs) prescribed. Primary
outcome variables included preoperative and postoperative opioid
prescriptions (measured in 30-/90-day preoperative and post-
operative opioid scripts and 90-day postoperative MMEs).

Statistical analysis was performed utilizing the independent t-
test for continuous parametric variables, Mann-Whitney U test and
Kruskal-Wallis test for nonparametric data, chi-squared test for
categorical variables, and one-way Analysis of Variance for single
independent variables. Significant primary and secondary out-
comes were further analyzed with multivariate linear regression.
Statistical significance was defined as P value <.05.

Results

Out of the 438 patients, 193 (44%) had comorbid anxiety,
depression, bipolar, and/or schizophrenia (MHD ¼ yes), and 245
(56%) had no previous mental health comorbidities (MHD ¼ no).
Demographic analysis demonstrated no significant difference in
body mass index and Charlson comorbidity index. Significant dif-
ferences were observed between the MHD group and the control
group in race, sex, and surgery type. There were more females in
the MHD group than males (67.4% vs. 32.6%, respectively, P < .001),
more white patients in the MHD group than in the control group
(68.4% vs. 62%, respectively, P ¼ .019), and a greater percent of the
control group had rotator cuff tear repair when compared to the
MHD group (77.1% vs. 65.8%, respectively, P ¼ .018) (Table I).



Table I
Demographics.

Variable No MHD (N ¼ 245) Yes MHD (N ¼ 193) P value

Age (y) 60.95 ± 11.4 60.11 ± 10.2 .424
Sex
Male 147 (60.0%) 63 (32.6%) <.001
Female 98 (40.0%) 130 (67.4%)

BMI (kg/m2) 30.21 ± 6.4 31.04 ± 7.0 .195
Charlson comorbidity index (CCI) 2.8 ± 2.0 2.98 ± 2.1 .353
Race
White 152 (62.0%) 132 (68.4%) .019
Black 41 (16.7%) 32 (16.6%)
Asian 8 (3.3%) 1 (0.5%)
Hispanic 23 (9.4%) 23 (11.9%)
Other races 21 (8.6%) 5 (2.6%)

Surgery type
Rotator cuff repair 189 (77.1%) 127 (65.8%) .018
TSA 27 (11.0%) 38 (19.7%)
RTSA 29 (11.8%) 28 (14.5%)

BMI, body mass index; MHD, mental health diagnoses; TSA, total shoulder arthroplasty; RTSA, reverse total shoulder arthroplasty.
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Univariate analysis demonstrated significant differences between
the MHD and control groups in average 90-day postoperative
opioid scripts (2.10 vs. 1.55, respectively, P ¼ .001). There was also a
significant difference in median 90-day postoperative MMEs pre-
scribed between the MHD group and the control group (225 MME
vs. 185.25 MME, respectively, P < .001) (Table II). When the data
were stratified by patients who did not receive opioids preopera-
tively (opioid naive) and those who had a documented prescription
of preoperative opioids (non-opioid naive), pairwise analysis only
found a significant difference in median 90-day postoperative
MMEs among opioid naive patients; that is, opioid naive patients
with a MHD were prescribed more MMEs than those without a
MHD (225 vs. 150, respectively, P < .001) (Tables III and IV).

The data were further stratified by specific mental health dis-
orders. Among opioid naive patients who had a preoperative
diagnosis of depression, a significant difference in average 90-day
postoperative opioid scripts (1.78 vs. 1.33, P ¼ .031) and median
90-day postoperative MMEs (225 vs. 150, P < .001) was observed
when compared to opioid naive patients who either (1) carry an
alternate MHD or (2) no MHD. Analysis of the opioid naive patients
with an anxiety diagnosis compared to those without a diagnosis of
anxiety yielded a significant difference in median 90-day post-
operative MMEs (225 vs. 150, respectively, P < .001). In patients
with a preoperative diagnosis of bipolar disorder and/or schizo-
phrenia, we found no significant differences in primary outcome
variables. All other outcomes were not significantly different.
Lastly, we examined whether patients with a preoperative MHD
were more likely to be on preoperative opioids, and we found a
significant difference in preoperative opioid prescription between
the MHD group and the control group (n ¼ 62 (32.1%) vs. n ¼ 38,
(15.15%), P < .001).

Discussion

Mental health disorders are a highly prevalent comorbidity
among patients seeking care for musculoskeletal complaints.7,20 It
has been shown that a MHD can impact a patient’s perception of
pain and lead to decreased functional status and less improvement
in postoperative scores.2,5,7,8,14 In consideration of this literature,
the goal of this study was to investigate the relationship between
orthopedic shoulder patients’ preoperative mental health status
and the amount of opioids prescribed postoperatively. Additionally,
we aimed to uncover an association between preoperative mental
health status and preoperative opioid use. The hypothesis of this
study had two parts: (1) orthopedic shoulder patients undergoing
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RCR, TSA, or rTSA with a preoperative MHD would be prescribed a
greater number of postoperative opioid scripts and MMEs
compared to those without a mental health disorder, and (2) a
preoperative MHD would be associated with preoperative opioid
use within 90 days of surgery. Both hypotheses were confirmed by
our statistical analyses.

Our retrospective analysis found that comorbid MHDs are
associated with increased postoperative opioid prescriptions (ie,
refills) and total MMEs prescribed in patients undergoing RCR, TSA,
or rTSA even with procedures in place to educate the patient pre-
operatively about postoperative pain expectations and risks of
opioid use. Subgroup analysis based on preoperative opioid status
revealed that opioid naive patients with a preoperative MHD were
prescribed a greater number of MMEs (ie, refills) within 90 days
postoperatively when compared to their opioid naive non-MHD
counterparts. Additional subgroup analysis of the MHD group
found that both depression and anxiety, specifically, were associ-
ated with a greater number of postoperative opioid prescriptions
(ie, refills) in opioid naive patients. It has been reported that
depression and anxiety increase the risk of persistent pain and
dissatisfaction after arthroplasty.13,18 Furthermore, Etcheson et al7

mentioned that total knee and total hip arthroplasty patients
suffering from depression experienced an increased perception of
pain after surgery and higher mean intensity scores when
compared to their healthy counterparts. This could result in fear of
and/or delay in physical therapy and more follow-up appointments
with reports of pain requiring additional management. Further-
more, in patients with a mental illness, anticipatory pain resulting
from routine postoperative physical therapy may also contribute to
increased MMEs and opioid prescriptions.

When subgroup analysis was performed to determine whether
the same association was observed when stratifying based on
preoperative opioid status, only opioid naive patients demon-
strated a difference in the number of postoperative scripts and total
MMEs. Patients who had been on preoperative opioids did not
demonstrate a significant difference in postoperative scripts and
MMEs regardless of mental health status. This could be explained
by the fact that patients with chronic opioid use are followed by
pain specialists who design a preoperative and postoperative pain
regimen for them regardless of whether or not they have a preex-
isting MHD. As a result, the postoperative pain regimen is strictly
followed so that their preexisting pain needs are met in addition to
their acute postoperative pain concerns. Preoperative education
about their expected level of pain following surgery should be a
multidisciplinary process so these patients are adequately



Table II
Univariate analysis of primary outcome variables.

Variable N Mean Standard deviation Minimum Maximum 25th percentile Median 75th percentile P value

Number of scripts postoperatively 90 days
MHD No 245 1.55 1.255 <.001
MHD Yes 193 2.1 1.766

MME 90 postop
MHD No 242 7.5 13410 150 185.25 294.3 <.001
MHD Yes 189 30 13595 150 225 525

MHD, mental health diagnoses; MME, morphine milligram equivalent.

Table III
Univariate analysis of primary outcome variables in patients stratified by preoperative opioid status.

Variable N Mean Standard deviation Minimum Maximum 25th percentile Median 75th percentile P value

90-d postoperative number of scripts
Group 1 62.00 2.98 2.10
Group 2 131.00 1.68 1.40
Group 3 38.00 2.68 2.00
Group 4 207.00 1.34 0.90

90-d postoperative MMEs
Group 1 60.00 112.50 13595.00 225.00 656.25 3215.63 <.001
Group 2 129.00 30.00 9000.00 150.00 225.00 325.00
Group 3 37.00 150.00 13410.00 225.00 405.00 1800.00
Group 4 205.00 7.50 1965.00 150.00 150.00 225.00

MMEs, morphine milligram equivalents; MHD, mental health diagnoses.
Group 1 ¼ MHD on preoperative opioids, Group 2 ¼ MDH not on preoperative opioids, Group 3 ¼ no MHD on preoperative opioids, Group 4 ¼ no MHD not on preoperative
opioids.

Table IV
Pairwise analysis of patients stratified by preoperative opioid status.

Variable Group 1 Group 2 Group 3 Group 4

90-d postoperative number of scripts
Group 1 <0.001 0.728 <0.001
Group 2 <0.001 <0.001 0.14
Group 3 0.728 <0.001 <0.001
Group 4 <0.001 0.14 <0.001

90-d postoperative MMEs
Group 1 <0.001 0.811 <0.001
Group 2 <0.001 <0.001 <0.001
Group 3 0.811 <0.001 <0.001
Group 4 <0.001 <0.001 <0.001

MMEs, morphine milligram equivalents; MHD, mental health diagnoses.
Group 1 ¼ MHD on preoperative opioids, Group 2 ¼ MDH not on preoperative
opioids, Group 3 ¼ no MHD on preoperative opioids, Group 4 ¼ no MHD not on
preoperative opioids.
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informed. At our institution, many of these patients are evaluated
by our Center for Healing addiction medicine specialists to help
determine the best plan for postoperative pain control.

The third major finding of this study was that orthopedic
shoulder patients who had a MHD preoperatively were more likely
to be on preoperative opioids than patients who did not have a
previous diagnosis. This result is consistent with the findings of
Hooten et al10 which showed that a bidirectional relationship exists
between individuals who have aMHD and are experiencing chronic
pain. Mental health can significantly influence pain perception
leading to higher preoperative opioid consumption to manage pain
as a result of an injury. It is of utmost importance for orthopedic
surgeons to be aware of this phenomenon as more extensive edu-
cation regarding their pain and the postoperative surgical course
could alter patients’ perception of pain postoperatively. In turn, this
could diminish the anxiety provoked by the impact these injuries
have on patients’ quality of life and lead to reduced preoperative
2526
and postoperative opioid consumption. The authors also believe
that providers should encourage patients to attempt to wean down
or off of their opioid medications, if possible, preoperatively. This
should be guided by a pain management or addiction medicine
specialist.

The present study has several limitations. First, it was a retro-
spective review which is subject to common biases of retrospective
studies. Additionally, we could not quantify the severity of mental
health disease preoperatively. We defined a MHD of depression,
anxiety, bipolar disorder, and schizophrenia as a categorical diag-
nosis; however, mood can be a continuous variable with fluctua-
tions throughout different time periods. Furthermore, we could not
record or consider whether patients with an MHDwere adequately
treated for their illness (or treated at all). Finally, due to its retro-
spective nature, we could not record, or consider, whether patients
were actually taking all of their prescribed opioids postoperatively
for pain. We could only consider what had been prescribed and
cannot equate that to those medications being consumed by the
patient. Follow-up studies should focus on prospectively collecting
data on the severity of mental illness, potential treatment or
nontreatment, quantity of pain medication consumed post-
operatively, and outcome scores.
Conclusion

Our study found that RCR, TSA, and rTSA patients with a pre-
operative MHD were prescribed significantly more postoperative
MMEs and more opioid prescriptions than those without a MHD.
Given the rising prevalence of mental health disorders nationwide,
our findings emphasize the importance of considering preexisting
MHDs in RCR, TSA, and rTSA patients to enhance perioperative
counseling and pain management. The authors encourage a
multidisciplinary approach to managing these patients to try to
limit the amount of narcotics required postoperatively.
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