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Abstract

Rotator cuff tears are common, and although surgical repair is frequently performed, re-
tear and complication rates remain substantial. The impact of selective serotonin reuptake
inhibitors (SSRIs) and serotonin–norepinephrine reuptake inhibitors (SNRIs) on postopera-
tive outcomes after rotator cuff repair is not well understood. Using the TriNetX Research
Network, adult patients undergoing arthroscopic rotator cuff repair were identified and
stratified into SSRI/SNRI users (at least one prescription within 3 months preoperatively
and continued use within 2 years postoperatively) and non-users. Propensity score match-
ing was performed for demographic and medical comorbidities, yielding 2457 patients in
each cohort. At 1-year follow-up, SSRI/SNRI users demonstrated lower rates of adhesive
capsulitis compared with controls (3.1% vs. 5.8%; RR 0.53; 95% CI 0.41–0.70; p < 0.001),
with similar revision rotator cuff repair rates. This pattern persisted at 2 years (3.6% vs.
6.1%; RR 0.58; 95% CI 0.45–0.75; p < 0.001), with comparable revision rates between groups.
There were no differences in 30-day emergency department visits, readmissions, or 90-day
postoperative infections. SSRI/SNRI users had lower early opioid use (21.0% vs. 29.5%; RR
0.71; p < 0.001) but higher prolonged (17.2% vs. 14.1%; RR 1.22; p = 0.003) and chronic opioid
use (16.7% vs. 9.1%; RR 1.84; p < 0.001). In this large national cohort, SSRI/SNRI use was
associated with lower rates of adhesive capsulitis and differences in postoperative opioid
utilization, without differences in revision rotator cuff repair or short-term complications.
These findings reflect associations rather than causation and highlight the need for further
studies to clarify underlying mechanisms and clinical implications.

Keywords: antidepressants; rotator cuff repair; arthroscopy; opioid use; postoperative
complications; adhesive capsulitis

1. Introduction
Rotator cuff tears are a common source of shoulder pain and dysfunction, with surgical

repair frequently performed to restore strength and mobility. In the United States, between
250,000 and 500,000 rotator cuff repairs are performed annually, particularly in middle-aged
and elderly patients [1]. Despite advances in surgical technique and rehabilitation, re-tear
rates remain substantial, ranging up to 94%, depending on tear size, tissue quality, and
patient factors [2]. Identification of modifiable risk factors for tendon healing failure is
therefore clinically important.
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Selective serotonin reuptake inhibitors (SSRIs) and serotonin–norepinephrine reup-
take inhibitors (SNRIs) are widely prescribed for depression, anxiety, and other psychiatric
conditions, with approximately 13% of U.S. adults reporting SSRI use [3]. Beyond their
central nervous system effects, serotonergic antidepressants influence peripheral serotonin
signaling, which plays a role in collagen synthesis, bone metabolism, and tendon healing [4].
Preclinical studies suggest that serotonin modulates fibroblast proliferation and extracel-
lular matrix production, and disruption of these pathways may impair tendon-to-bone
healing [5]. Clinically, serotonergic antidepressant use has been associated with decreased
bone mineral density, increased fracture risk, and delayed fracture healing [6,7]. However,
the relationship between SSRI/SNRI use and outcomes after rotator cuff repair remains
poorly understood.

In addition to potential effects on tendon biology, antidepressant use may influence
postoperative recovery through modulation of pain perception and opioid utilization.
Patients with depression and anxiety have been shown to experience greater postopera-
tive pain, lower satisfaction, and increased healthcare utilization following orthopaedic
procedures [8,9]. Furthermore, psychological comorbidities have been associated with
inferior patient-reported outcomes following arthroscopic rotator cuff repair (ARCR) [10].
Because SSRIs and SNRIs alter serotonergic and noradrenergic pain pathways, these medi-
cations may affect postoperative analgesic requirements independently of their psychiatric
indications. Persistent postoperative opioid utilization following ARCR also remains a
significant concern due to its association with poorer recovery and increased healthcare
utilization [11].

Existing literature evaluating antidepressant use in shoulder surgery remains limited
and somewhat conflicting. While certain studies have suggested increased postoperative
complications and stiffness among patients prescribed antidepressants [12], experimental
investigations have demonstrated potentially beneficial effects of serotonergic modulation
on tendon-to-bone healing and inflammation [4,13,14]. These conflicting findings highlight
the need for larger studies evaluating both structural and clinical outcomes following
ARCR in patients prescribed SSRIs or SNRIs.

Given the prevalence of serotonergic antidepressant use among patients undergoing
rotator cuff repair and the complex role of serotonin in musculoskeletal biology, this study
aimed to (1) evaluate whether SSRI/SNRI use is associated with adverse postoperative
outcomes, including re-tear, reoperation, and complications, and (2) determine whether
SSRI/SNRI use affects longer-term structural integrity following repair. Although sero-
tonergic signaling may influence fibroblast activity and extracellular matrix production
in experimental models, systemic SSRI/SNRI exposure has also been associated with
impaired bone and connective tissue healing, providing a rationale for a potential net
adverse effect on tendon repair outcomes. Therefore, we hypothesized that SSRI/SNRI
use would be associated with higher rates of re-tear and reoperation compared with
SSRI/SNRI-naïve patients.

2. Materials and Methods
The data used in this retrospective cohort study was collected from the TriNetX

Research Network, which provided access to electronic medical records (diagnoses, pro-
cedures, medications, laboratory values, genomic information) from over 150 million
patients from 102 healthcare organizations. TriNetX is compliant with the Health Insurance
Portability and Accountability Act (HIPAA), certified to the ISO 27001:2013 standard [15],
and maintains an Information Security Management System (ISMS) to protect healthcare
data. All patient-level data are de-identified according to HIPAA standards. Because only
de-identified records were used, the study was exempt from Institutional Review Board
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approval. Given the retrospective design of this study utilizing a large administrative
database, no a priori sample size or power calculation was conducted, in accordance with
STROBE recommendations for observational studies.

Patients aged ≥18 years who underwent ARCR were identified and divided into
two cohorts: (1) patients with preoperative SSRI/SNRI exposure with continued post-
operative use, defined as those who had at least one prescription for an SSRI or SNRI
within 3 months prior to surgery and at least one prescription within 2 years following
surgery, and (2) patients who were never prescribed SSRIs/SNRIs during the same obser-
vation window. This exposure definition was intended to capture patients with established
preoperative SSRI/SNRI use and continued postoperative therapy, thereby minimizing
misclassification from postoperative initiation of antidepressant therapy. The 3-month
preoperative window was selected to identify patients with active, ongoing antidepressant
therapy proximate to the index procedure, while minimizing misclassification of remote
or historical SSRI/SNRI use. The 2-year postoperative window was chosen to capture
continued exposure during the clinically relevant period of tendon healing, remodeling,
and functional recovery following ARCR. Exclusion criteria included polytrauma within six
months prior to surgery, prior shoulder or humerus surgery, prior fractures of the shoulder
or upper arm, osteoporosis with pathological fracture, systemic connective tissue disorders,
long-term corticosteroid use, Ehlers–Danlos or Marfan syndromes, autoinflammatory or
inflammatory polyarthropathies, and other specified conditions (Supplementary Table S1).

Propensity score matching (1:1) was performed using demographic and clinical vari-
ables including age, sex, body mass index, diabetes mellitus, dyslipidemia, peripheral
vascular disease, tobacco use, substance use disorders, mood disorders, anxiety and stress-
related disorders, chronic pain syndrome, fibromyalgia, complex regional pain syndrome,
upper-extremity mononeuropathies, and sleep disorders.

To further evaluate the potential influence of baseline opioid exposure on postoperative
opioid utilization outcomes, a prespecified subgroup analysis was performed in opioid-
naïve patients, defined as individuals without a documented opioid prescription prior to
ARCR. The same propensity score matching methodology and outcome assessments were
subsequently applied within this subgroup.

Primary outcomes assessed at one and two years postoperatively were adhesive
capsulitis of the shoulder and revision rotator cuff repair. Secondary outcomes included
30-day emergency department (ED) visits, 30-day hospital readmissions, 90-day postoper-
ative infections, and postoperative opioid use, stratified as early (1–30 days), prolonged
(30–90 days), and chronic (90–180 days). Effect estimates were reported as risk ratios (RR)
with 95% confidence intervals (CI) and corresponding p-values.

TriNetX rounds event counts fewer than 11, which may introduce slight imprecision
in outcomes influenced by this reporting constraint. Within the TriNetX platform, analyses
are conducted on available data for each variable, and no imputation for missing data was
performed. Adjustments for multiple comparisons were not applied, as analyses were
prespecified. A two-sided p-value < 0.05 was considered statistically significant.

3. Results
Prior to propensity score matching, 2504 patients aged ≥18 years met criteria for

preoperative SSRI/SNRI exposure with continued postoperative use (defined as at least
one prescription within 3 months before surgery and within 2 years after surgery) following
ARCR, compared with 72,764 patients who were not prescribed SSRIs/SNRIs during the
same timeframe. A 1:1 propensity score matching approach was performed using a greedy
nearest-neighbor algorithm with a caliper of 0.1 pooled standard deviations. Scores were
derived from a logistic regression model, incorporating age, sex, race, body mass index,
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and overall comorbidity burden (Supplementary Table S1). Each cohort included 2457 pa-
tients after matching. Demographic and clinical characteristics of the matched cohorts are
presented in Supplementary Table S2, with all covariates demonstrating adequate balance,
as reflected by standardized mean differences < 0.10.

3.1. One-Year and Two-Year Outcomes

At both one- and two-year follow-up, patients with preoperative SSRI/SNRI expo-
sure and continued postoperative use demonstrated significantly lower rates of adhesive
capsulitis compared with controls (1 year: 3.1% vs. 5.8%; RR: 0.531; 95% CI: 0.405–0.698;
p < 0.001; 2 years: 3.6% vs. 6.1%; RR: 0.583; 95% CI: 0.451–0.753; p < 0.001). Revision rotator
cuff repair rates were low and comparable between groups at both one and two years (both
time points: 0.4% vs. 0.4%; RR: 1.000; 95% CI: 0.417–2.398; p = 1.000) (Table 1, Figure 1).

Table 1. One-year and two-year outcomes between SSRI/SNRI and control cohorts following ARCR.
* Event counts are less than 11 and rounded due to TriNetX limitations in reporting small-event-count
data to prevent patient deindividualization. ˆ p-values may not accurately represent significance as
calculations are done with rounded patient populations. RCR: rotator cuff repair; ARD: absolute risk
difference; CI: confidence interval.

Outcome SSRI/SNRI
Events (%)

Control
Events (%) ARD (%) Total Risk

Ratio 95% CI p-Value

1-Year Adhesive Capsulitis 76 (3.1) 143 (5.8) 2.7 2457 0.531 0.405–0.698 <0.001

1-year Revision RCR ≤10 * (0.4) ≤10 * (0.4) 0.0 2457 1.000 0.417–2.398 1.000 ˆ

2-Year Adhesive Capsulitis 88 (3.6) 151 (6.1) 2.5 2457 0.583 0.451–0.753 <0.001

2-Year Revision RCR ≤10 * (0.4) ≤10 * (0.4) 0.0 2457 1.000 0.417–2.398 1.000 ˆ

Figure 1. One-year and two-year outcomes between SSRI/SNRI and control cohorts following ARCR.
*** <0.001; X ≤ 10 patients in at least one group due to TriNetX protection of patient information.
RCR: rotator cuff repair.
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3.2. Thirty-Day, Ninety-Day, and Postoperative Opioid-Use Outcomes

Among 2457 patients in each matched cohort, there were no significant differences in
30-day ED visits (3.5% vs. 3.8%; p = 0.541), 30-day readmissions (0.4% vs. 0.4%; p = 1.000),
or 90-day postoperative infections (0.4% vs. 0.4%; p = 1.000) between SSRI/SNRI users
and controls.

Postoperative opioid utilization demonstrated a mixed pattern. Patients in the
SSRI/SNRI cohort had lower rates of early opioid use (1–30 days) compared with controls
(21.0% vs. 29.5%; RR: 0.712; 95% CI: 0.645–0.785; p < 0.001), but higher rates of prolonged
opioid use (30–90 days; 17.2% vs. 14.1%; RR: 1.220; 95% CI: 1.070–1.390; p = 0.003) and
chronic opioid use (90–180 days; 16.7% vs. 9.1%; RR: 1.835; 95% CI: 1.575–2.138; p < 0.001)
(Table 2, Figure 2).

Table 2. Thirty-day, ninety-day, and postoperative opioid-use outcomes between SSRI/SNRI and
control cohorts following ARCR. * Event counts are less than 11 and rounded due to TriNetX
limitations in reporting small-event-count data to prevent patient deindividualization. ˆ p-values
may not accurately represent significance as calculations are done with rounded patient populations.
ED: emergency department; ARD: absolute risk difference; CI: confidence interval.

Outcome SSRI/SNRI
Events (%)

Control
Events (%) ARD (%) Total Risk

Ratio 95% CI p-Value

30-Day ED Visits 85 (3.5) 93 (3.8) 0.3 2457 0.914 0.685–1.220 0.541

30-Day Readmission ≤10 * (0.4) ≤10 * (0.4) 0.0 2457 1.000 0.417–2.398 1.000 ˆ

90-Day Infection ≤10 * (0.4) ≤10 * (0.4) 0.0 2457 1.000 0.417–2.398 1.000 ˆ

Early Postoperative Opioid Use 516 (21.0) 725 (29.5) 8.5 2457 0.712 0.645–0.785 <0.001

Prolonged Postoperative Opioid Use 422 (17.2) 346 (14.1) 3.1 2457 1.220 1.070–1.390 0.003

Chronic Postoperative Opioid Use 411 (16.7) 224 (9.1) 7.6 2457 1.835 1.575–2.138 <0.001

Figure 2. Thirty-day, ninety-day, and postoperative opioid-use outcomes between SSRI/SNRI and
control cohorts following ARCR. ** <0.01; *** <0.001; X ≤ 10 patients in at least one group due to
TriNetX protection of patient information. ED: emergency department.
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3.3. Opioid-Naïve Subgroup Analysis

A subgroup analysis restricted to opioid-naïve patients demonstrated findings con-
sistent with the primary analysis. SSRI/SNRI users continued to exhibit lower rates of
early postoperative opioid utilization (15.0% vs. 20.6%; RR 0.727, p = 0.006) and higher
rates of chronic postoperative opioid use (6.8% vs. 4.2%; RR 1.621, p = 0.034). Rates of
prolonged opioid use remained directionally higher among SSRI/SNRI users but did not
reach statistical significance (8.8% vs. 6.2%; RR 1.419, p = 0.066) (Table 3). Detailed cohort
matching for this subgroup analysis is provided in Supplementary Table S3.

Table 3. Postoperative opioid-use outcomes between opioid-naïve SSRI/SNRI and control cohorts
following ARCR. ARD: absolute risk difference; CI: confidence interval.

Outcome SSRI/SNRI
Events (%)

Control
Events (%) ARD (%) Total Risk

Ratio 95% CI p-Value

Early Postoperative Opioid Use 104 (15.0) 143 (20.6) 5.6 694 0.727 0.578–0.915 0.006

Prolonged Postoperative Opioid Use 61 (8.8) 43 (6.2) 2.6 694 1.419 0.974–2.066 0.066

Chronic Postoperative Opioid Use 47 (6.8) 29 (4.2) 2.6 694 1.621 1.033–2.544 0.034

4. Discussion
This study evaluated postoperative outcomes following ARCR in patients prescribed

SSRIs or SNRIs preoperatively with continued postoperative exposure. The SSRI/SNRI
cohort did not differ from controls in terms of ED visits, readmissions, or postoperative
infections. SSRI/SNRI use was associated with significantly reduced early postoperative
opioid utilization, yet significantly greater prolonged and chronic postoperative opioid
use. No differences were observed in revision rotator cuff repair rates at 1- and 2-year
follow-ups, while the risk of adhesive capsulitis was significantly lower in the SSRI/SNRI
cohort at both time points.

In this study, no differences were observed in 30-day readmissions or emergency
department (ED) visits between groups. In contrast, Moore et al. found that patients on
antidepressant therapy had significantly increased ED visits and nonsignificantly increased
readmissions following ARCR [12]. While our results differ, it is plausible that emergent
medical needs are more common among patients on SSRIs/SNRIs, particularly since
depression itself is a recognized risk factor for both ED visits and readmissions following
surgery [8,9]. Infection rates did not differ between groups, consistent with prior studies
reporting minimal to no effect of SSRI/SNRI usage on postoperative infections [12,16].

SSRI/SNRI use was associated with decreased early postoperative opioid use but
increased prolonged and chronic opioid use. Previous studies have reported that SS-
RIs/SNRIs can reduce early postoperative pain and opioid requirements following proce-
dures such as total knee arthroplasty [13,17], which may explain our findings of reduced
early opioid use. Conversely, antidepressant therapy has been linked to long-term opioid
utilization [12,18], and the presence of depression itself is a risk factor for chronic opioid
use [12,19]. These factors likely contribute to the increased rates of prolonged and chronic
opioid use observed in our cohort. Importantly, similar directional findings were observed
in a subgroup analysis restricted to opioid-naïve patients, with SSRI/SNRI users demon-
strating lower rates of early postoperative opioid use and higher rates of chronic opioid
use compared with controls. These findings suggest that baseline opioid exposure alone
does not fully explain the observed associations between SSRI/SNRI use and postoperative
opioid utilization.

Notably, the SSRI/SNRI cohort demonstrated significantly lower rates of adhesive cap-
sulitis. Preclinical studies indicate that SSRIs may improve biomechanical and histological
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outcomes following rotator cuff repair [4]. While Moore et al. reported that antidepressants
were associated with increased shoulder stiffness, our results diverge, potentially due to
differences in cohort selection, including the grouping of SSRIs and SNRIs, or the exclusion
of patients with prior shoulder fractures, surgeries, or connective tissue disorders in our
study [12]. Although SSRIs and SNRIs have been reported to possess anti-inflammatory
properties [13,14], any biological explanation for the observed reduction in adhesive cap-
sulitis should be considered speculative. The present findings are based on administrative
coding data and may also reflect differences in diagnostic coding practices, follow-up pat-
terns, rehabilitation adherence, healthcare utilization, or other unmeasured factors rather
than a direct pharmacologic effect of SSRI/SNRI therapy. The absence of differences in
revision rotator cuff repair rates suggests that SSRI/SNRI therapy was not associated with
an increased likelihood of clinically recognized failure requiring reoperation; however,
revision surgery is an imperfect surrogate for structural tendon integrity, as re-tears may be
managed nonoperatively or remain undiagnosed.

This study has several limitations. The use of an insurance claims database intro-
duces the potential for coding errors and misclassification of procedures, diagnoses, and
medications. The use of adhesive capsulitis diagnostic codes as a study outcome may
be particularly susceptible to misclassification and detection bias, as coding practices,
frequency of follow-up, rehabilitation adherence, and thresholds for diagnosis may vary
across providers and health systems. Consequently, the observed association between
SSRI/SNRI use and reduced rates of adhesive capsulitis should be interpreted cautiously.
Although propensity score matching was performed, factors such as medication adher-
ence, depression severity, operative time, and tear size could not be controlled, potentially
confounding the results. Moreover, the database lacks granular clinical detail, including
surgical technique, rotator cuff tear characteristics (e.g., tear size, tendon involvement,
and chronicity), and repair construct (e.g., single- versus double-row repair), as well as
rehabilitation protocols and medication-specific factors such as timing, route of administra-
tion, and dosage. Although an opioid-naïve subgroup analysis was performed, residual
confounding from unmeasured factors related to psychiatric disease severity, pain burden,
and prescribing practices may still influence postoperative opioid utilization outcomes.
Furthermore, patient-reported measures of functionality and improvement were not avail-
able, limiting assessment of the functional impact of SSRI/SNRI therapy following ARCR.
Small event counts (fewer than 11) are rounded within TriNetX to preserve patient privacy,
which may reduce precision for certain outcomes. Additionally, revision rotator cuff repair
was used as a surrogate for structural failure; however, this measure likely underestimates
true re-tear rates, as many are managed nonoperatively or remain clinically undetected.
Finally, as a database study, the population may overrepresent patients treated in larger
academic or integrated health systems, potentially limiting generalizability.

Future prospective studies are warranted to better delineate the causal relationship
between perioperative SSRI/SNRI use and postoperative outcomes following ARCR. Specif-
ically, studies incorporating detailed clinical data, such as depression severity, medication
adherence, dosing, and duration of therapy, would help clarify whether the observed
associations are attributable to the pharmacologic effects of SSRIs/SNRIs or the underly-
ing psychiatric condition. Additionally, prospective designs should include standardized
assessments of pain, functional outcomes, and patient-reported measures to better charac-
terize the clinical significance of reduced early opioid use and increased long-term opioid
utilization. Further investigation into the biological mechanisms underlying the reduced
incidence of adhesive capsulitis, including the potential anti-inflammatory and antifibrotic
effects of these medications, is also needed. Finally, randomized or carefully controlled
prospective cohort studies may help determine whether perioperative management of
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antidepressant therapy can be optimized to enhance recovery while minimizing the risk of
prolonged opioid dependence.

5. Conclusions
In this large national cohort, perioperative SSRI/SNRI use among patients undergoing

ARCR was associated with lower rates of adhesive capsulitis at 1- and 2-year follow-up
and higher rates of prolonged and chronic opioid use. Revision rotator cuff repair rates
were similar between groups, suggesting no difference in clinically recognized reoperation
for structural failure. These findings demonstrate associations between SSRI/SNRI use
and postoperative outcomes related to shoulder stiffness and opioid utilization. However,
these findings should be interpreted in the context of limitations related to the absence
of granular clinical data, including tendon characteristics and surgical technique, which
may influence postoperative outcomes. Future studies should investigate underlying
mechanisms, consider depression severity and medication adherence, and incorporate
functional outcomes to clarify the role of SSRI/SNRI therapy in optimizing recovery after
rotator cuff repair.

Supplementary Materials: The following supporting information can be downloaded at https:
//www.mdpi.com/article/10.3390/psychoactives5030021/s1, Table S1: CPT, ICD-9-CM, ICD-10-CM,
RxNorm Codes for Query; Table S2: Propensity score matching for patients undergoing arthro-
scopic rotator cuff repair; Table S3: Propensity score matching for opioid-naïve patients undergoing
arthroscopic rotator cuff repair.
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