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Abstract
Background: Degenerative rotator cuff disease (RCD) is a common cause of shoulder pain and functional impairment in adults and frequently requires surgical intervention when conservative management fails. Obesity (BMI ≥30) and type 2 diabetes mellitus (T2DM) are established risk factors for rotator cuff pathology and are associated with tendon degeneration, impaired healing, and poorer postoperative outcomes. Glucagon-like peptide-1 receptor agonists (GLP-1RAs) are increasingly prescribed for both obesity and T2DM due to their effectiveness in promoting weight loss and improving glycemic control. Emerging evidence suggests a potential paradoxical relationship in which GLP-1RA therapy may increase the incidence of native shoulder pathology while also demonstrating protective perioperative effects. 
Objective: To evaluate whether GLP-1RA therapy influences the risk of degenerative rotator cuff disease and postoperative outcomes in adults with obesity and/or T2DM.
Design: Systematic evidence review.
Methods: A literature search was conducted using the National Library of Medicine databases PubMed and Ovid MEDLINE (March 2026) to identify studies evaluating GLP-1RA therapy and rotator cuff and tendon pathology among patients with obesity or type 2 diabetes mellitus. MeSH terms were applied across three domains: the primary intervention (“Glucagon-Like Peptide 1” OR “Glucagon-Like Peptide-1 Receptor Agonists”), the targeted population (“Obesity” OR “Diabetes Mellitus” OR “Diabetes Mellitus, Type 2”), and the clinical outcome (“Rotator Cuff Injuries” OR “Tendinopathy” OR “Rotator Cuff” OR “Arthroscopy” OR “Shoulder Pain” OR “Tendon Injuries” OR “Postoperative Complications” OR “Shoulder Injuries”), with all three domains joined by the Boolean operator AND. The combined search yielded 56 records. After applying predefined inclusion criteria, four retrospective cohort studies were included in the final analysis. Critical appraisal considered study methodology, effect sizes, statistical significance, and clinical relevance.
Results: Across the included studies, GLP-1RA therapy demonstrated divergent effects on RCD, with modest increases in incident native shoulder pathology but neutral to potentially beneficial outcomes in postoperative rotator cuff repair populations. Davis et al. reported a more than twofold increased risk of adhesive capsulitis among obese patients without diabetes (HR 2.47, NNH 83 over 5 years). Smaller absolute risk increases were also observed for atraumatic rotator cuff tears and glenohumeral osteoarthritis in patients with obesity and/or T2DM. Bergstein et al. similarly found an increased incidence of adhesive capsulitis among patients with T2DM, along with a higher likelihood of operative intervention, particularly manipulation under anesthesia (OR 1.07; ARI 0.9%; NNH 111). In contrast, perioperative studies demonstrated unexpectedly favorable surgical outcomes among GLP-1RA users undergoing arthroscopic rotator cuff repair (ARCR). Seddio et al. reported that preoperative semaglutide use was associated with significantly fewer postoperative adverse events (11% vs 27.4%; ARR 16.4%; NNT 6) and lower retear rates at two years. A separate matched-cohort analysis by Lauck et al. similarly found reduced 90-day hospital readmissions (2.7% vs 3.6%; OR 0.74) and fewer 2-year repeat rotator cuff repairs among GLP-1RA users, without an increase in postoperative complications.
Conclusion: GLP-1 receptor agonist therapy appears to exert context-dependent musculoskeletal effects in adults with obesity and/or T2DM. Chronic GLP-1RA use may modestly increase the risk of native shoulder pathology, particularly adhesive capsulitis and atraumatic rotator cuff tears, whereas GLP-1RA use in patients undergoing arthroscopic rotator cuff repair may reduce postoperative complications and retear rates. Interpretation is limited by retrospective study designs and potential confounding related to baseline metabolic disease and weight loss. Future prospective studies and randomized controlled trials are needed to clarify causal relationships and inform risk stratification and clinical decision-making regarding GLP-1RA therapy in patients at risk for rotator cuff disease.

Introduction
Rotator cuff disease (RCD) is among the most common causes of shoulder pain and functional impairment among adults. The rotator cuff is composed of four muscles – the supraspinatus, infraspinatus, teres minor, and subscapularis – and their corresponding tendons. Together, these structures provide dynamic stabilization of the glenohumeral joint and facilitate coordinated shoulder motion. RCD exists on a spectrum ranging from tendinopathy and partial-thickness tears to full-thickness tendon ruptures, with rotator cuff tears occurring in approximately 20.7% of the general population.1 Whereas rotator cuff tears are more frequently associated with acute traumatic injury in younger individuals, tears due to chronic degeneration are more common after the age of 40. This is thought to reflect cumulative degenerative changes, including fatty infiltration of rotator cuff musculature, progressive tendon microvascular insufficiency, and repeated microtrauma to the tendon over time.2,3 Imaging studies frequently detect rotator cuff abnormalities in asymptomatic individuals,4 but symptomatic disease affects approximately 5-15% of adults and increases substantially with advancing age.1 For patients with symptomatic tears who fail conservative management, arthroscopic rotator cuff repair (ARCR) is the standard surgical intervention. ARCR is among the most frequently performed orthopedic procedures in the United States, with hundreds of thousands of procedures performed annually.1 While surgical outcomes are generally favorable, postoperative complications remain common, with retear rates reported between 20-40%.5
	Diabetes mellitus (DM) and obesity, defined as a BMI ≥30, are well-established risk factors for rotator cuff pathology and are associated with a greater likelihood of requiring surgical repair.6-8 Meta-analytic data indicate that individuals with obesity have a relative risk of approximately 44% higher odds of RCD compared with individuals without obesity, and each 5-unit increase in BMI is associated with a relative 35% increase in the odds of rotator cuff tear.9 Similarly, meta-analytic data indicate that T2DM is associated with approximately 49% higher odds of RCD and 28% higher odds of rotator cuff tears.10 Furthermore, individuals with obesity and/or DM undergoing ARCR may experience higher rates of postoperative complications, including impaired healing, retear, infection, extended hospital stays, and hospital readmissions.5,11,12 Proposed mechanisms include chronic hyperglycemia-induced accumulation of advanced glycation end products (AGEs), resulting in abnormal collagen cross-linking, decreased tendon elasticity, and impaired structural integrity.13 Systemic inflammation and microvascular dysfunction associated with obesity and T2DM may promote tendon degeneration and compromise healing.9
Glucagon-like peptide-1 receptor agonists (GLP-1RAs) are a rapidly expanding class of pharmacotherapies for both T2DM and obesity. These medications improve glycemic control and promote weight loss through glucose-dependent stimulation of insulin secretion, suppression of glucagon production, delayed gastric emptying, and appetite suppression leading to caloric restriction.14 Several randomized controlled trials have demonstrated that patients using GLP-1RAs, such as semaglutide, experience substantial reductions in both blood glucose levels and body weight.15,16 Because of their effectiveness, GLP-1RAs have rapidly increased in use, with semaglutide becoming one of the most widely prescribed medications in the United States in 2023.17
Despite their metabolic benefits, there are questions regarding potential musculoskeletal effects associated with GLP-1RA therapy. These agents may influence musculoskeletal outcomes through competing mechanisms. Systematic reviews examining skeletal muscle outcomes during GLP-1RA therapy report reductions in not just adipose tissue but also lean body mass, particularly during rapid weight loss.18 A recent meta-analysis demonstrated that lean mass loss accounts for approximately 25% of total weight reduction with GLP-1RAs.19 Analysis of the STEP-1 (semaglutide) and SURMOUNT-1 (tirzepatide) trials found that ≥10% of lean muscle mass was lost over 68-72 weeks of treatment – equivalent to roughly two decades of aging-related muscle loss.20 Importantly, while muscle generally comprises about half of total lean mass, the studies do not specify what proportion of the measured lean mass corresponds to muscle rather than other non-fat tissues such as the liver, heart, and other organs. Loss of shoulder girdle muscle mass may impair dynamic stabilization of the glenohumeral joint, alter scapulothoracic mechanics, and increase mechanical stress on rotator cuff tendons. Conversely, improved glycemic control and reduced systemic inflammation may enhance tendon quality and postoperative healing.21,22 These opposing mechanisms raise the possibility that GLP-1RA therapy may differentially influence the development of native RCD versus postoperative healing following rotator cuff repair, creating a potential clinical paradox.
The relationship between GLP-1RA therapy and rotator cuff pathology remains poorly understood. Multiple systematic reviews and meta-analyses consistently demonstrate that GLP-1RA use is associated with reduced complications following total hip and knee arthroplasty, including lower rates of periprosthetic joint infection, readmissions, and wound complications.23,24 More recently, a systematic review and meta-analysis examined GLP-1RA therapy in relation to perioperative outcomes following shoulder surgery, including total shoulder arthroplasty; however, evidence specifically addressing tendon pathology and rotator cuff disease remains limited.25 Furthermore, prior reviews have focused primarily on perioperative outcomes and have not evaluated the potential association between GLP-1RA therapy and the development of native rotator cuff disease.
The present systematic evidence review therefore aims to evaluate whether GLP-1RA therapy influences both the development of native rotator cuff disease and postoperative outcomes following rotator cuff repair in adults with obesity and/or T2DM. This review focuses on degenerative rotator cuff disease, which predominates in the obesity and T2DM populations of interest and is most directly relevant to the metabolic mechanisms through which GLP-1RA therapy may exert musculoskeletal effects.


Methods
A comprehensive literature search was conducted in March 2026 using the National Library of Medicine databases PubMed and Ovid MEDLINE. Medical Subject Headings (MeSH) were applied across three domains: the primary intervention (“Glucagon-Like Peptide 1” OR “Glucagon-Like Peptide-1 Receptor Agonists”), the targeted population (“Obesity” OR “Diabetes Mellitus” OR “Diabetes Mellitus, Type 2”), and the clinical outcome (“Rotator Cuff Injuries” OR “Tendinopathy” OR “Rotator Cuff” OR “Arthroscopy” OR “Shoulder Pain” OR “Tendon Injuries” OR “Postoperative Complications” OR “Shoulder Injuries”), with all three domains joined by the Boolean operator AND. The combined search yielded 56 records. Each article was reviewed for eligibility. 
Inclusion criteria for this review were: 1) adult participants with obesity (BMI ≥30) and/or type 2 diabetes mellitus; 2) GLP-1RA therapy studied as the primary intervention, rather than a different medication or therapy; 3) clinical outcomes including native rotator cuff disease and/or postoperative outcomes following arthroscopic rotator cuff repair, rather than outcomes unrelated to rotator cuff pathology or postoperative complications; 4) full-text articles available in English; 5) comparative data available for participants not receiving GLP-1RA therapy; and 6) original research designs, excluding case reports, review articles, and duplicate publications. Because no randomized placebo-controlled trials evaluating GLP-1RA therapy and rotator cuff outcomes were identified, matched controls not receiving GLP-1RA therapy served as the most appropriate available comparator. No active comparator agent (such as metformin monotherapy or insulin alone) was available at adequate scale within the identified studies to permit direct head-to-head pharmacologic comparison.
Application of these criteria yielded four eligible retrospective cohort studies for final analysis. Although one included study (Lauck et al.) did not restrict enrollment to patients with obesity or T2DM, 66% had diabetes mellitus and 38% were overweight or obese. The indication for GLP-1RA use among remaining patients is not captured in the database but may reflect prediabetes, cardiovascular indication, or subthreshold BMI. The broader inclusion criteria was considered an analytical strength, allowing evaluation of whether perioperative GLP-1RA effects extend beyond strictly defined metabolic subpopulations.
For each included study, data were extracted by the primary investigator and included study population characteristics, GLP-1RA type and duration, incidence of native rotator cuff disease, operative interventions, postoperative complications, and follow-up duration. Effect measures including hazard ratios (HR), odds ratios (OR), absolute risk increase (ARI), absolute risk reduction (ARR), number needed to harm (NNH), and number needed to treat (NNT) were recorded when available or calculated from reported data. Study quality was critically appraised with attention to study design, sample size, statistical methodology, adjustment for confounding variables, and completeness of follow-up. All included studies were retrospective cohort studies (Level III evidence) and were evaluated for potential sources of bias including residual confounding, outcome ascertainment, and selection bias.
Extracted data were synthesized descriptively, emphasizing the incidence of outcomes, magnitude of effect estimates, and clinical relevance of associations between GLP-1RA therapy and shoulder outcomes. Both potential harmful effects (increased risk of adhesive capsulitis and rotator cuff tears) and potential protective perioperative effects (reduced postoperative complications and lower retear rates) were evaluated. Meta-analytic pooling was not performed due to substantial heterogeneity in study populations, outcome definitions, and follow-up durations.


Results
Study #1: Davis et al. (2025)
This matched retrospective cohort study by Davis et al. examined the association between GLP-1RA use and the development of shoulder pathology in adults with varying obesity and T2DM status.26 The study utilized the TriNetX research database, which contains deidentified electronic health records from over 101 million patients across 72 healthcare organizations in the United States. Adults prescribed GLP-1RAs between January 1, 2017, and December 31, 2019, were stratified into three cohorts: (1) patients with obesity and T2DM (n = 63,164), (2) patients with obesity without T2DM (n = 10,688), and (3) patients without obesity but with T2DM (n = 37,438). Within each cohort, GLP-1RA users were matched 1:1 with non-exposed controls using propensity score matching to reduce baseline confounding from demographic and clinical variables. Inclusion criteria included adult patients with at least one healthcare encounter during the study period and a minimum of five years of follow-up. Patients with a prior diagnosis of any study outcome were excluded.
The primary outcomes included the incidence of several shoulder pathologies identified through ICD-10 diagnostic codes: adhesive capsulitis, atraumatic rotator cuff tear, glenohumeral osteoarthritis, shoulder arthroplasty, and shoulder fracture. This stratified cohort design allowed evaluation of whether the association between GLP-1RA use and shoulder pathology varied according to treatment indication (glycemic control versus weight management).
Validity Assessment: This study represents a large multicenter retrospective cohort analysis with substantial statistical power due to the sample size of over 222,000 patients, enhancing external validity and reducing the likelihood of type II error. Propensity score matching within each stratified cohort minimized baseline differences between treatment groups. Study safety assessment was graded as Marginal, because adverse events were not prospectively defined or systematically tracked prior to the study period; rather, harms were ascertained retrospectively from administrative billing and diagnostic codes. Prospective safety surveillance would require pre-specified harm definitions, active surveillance protocols, and independent outcome review – none of which are feasible in retrospective database analyses. Statistical significance for primary outcomes was determined by hazard ratios with 95% confidence intervals not crossing 1.0, while a p-value threshold of p < 0.001 was applied only to baseline cohort comparisons.
Study Conduct: All enrolled patients were followed for the full five-year study period or until development of the outcome of interest. Outcomes were identified through ICD-10 diagnostic codes recorded within the electronic health record, and multivariable survival analyses were used to calculate hazard ratios (HRs) with 95% confidence intervals. Absolute risk increases (ARI) and numbers needed to harm (NNH) were calculated post hoc from reported incidence data, as these measures were not directly reported by the study authors. 
Study Results: GLP-1RA use was associated with an increased incidence of several shoulder pathologies across all analyzed population groups. The strongest association was observed for adhesive capsulitis, particularly among patients with obesity but without T2DM (HR 2.47). In this population, adhesive capsulitis occurred in 2.0% of GLP-1RA users compared with 0.8% of non-users, corresponding to an ARI of 1.2% and an NNH of 83 over five years. Among patients with obesity and T2DM, adhesive capsulitis occurred in 2.2% of GLP-1RA users versus 1.3% of non-users (HR 1.62; ARI 0.9%; NNH 111), and among non-obese patients with T2DM, rates were 2.4% versus 1.3% (HR 1.88; ARI 1.1%; NNH 91). Atraumatic rotator cuff tear incidence was also higher among GLP-1RA users across all stratified cohorts, with HRs ranging from 1.36-1.58 and corresponding ARIs of 0.9-1.5%. GLP-1RA use was also associated with an increased incidence of glenohumeral osteoarthritis across stratified groups, with HRs of 1.19-1.32 and ARIs of 0.7-1.3%. For shoulder arthroplasty, GLP-1RA use was associated with a small but statistically significant increase among non-obese patients with T2DM (0.3% vs 0.2%; HR 1.54; ARI 0.1%; NNH 1000), whereas no significant differences were observed in the other cohorts.

Study Conclusions: The study concluded that GLP-1RA use was associated with an increased incidence of shoulder pathology, particularly adhesive capsulitis, with the strongest association observed among obese patients without diabetes. Rates of atraumatic rotator cuff tears and glenohumeral osteoarthritis were also modestly elevated across all cohorts. The authors proposed that metabolic changes or rapid weight loss may contribute to musculoskeletal risk and emphasized the need for further research to clarify underlying mechanisms.  
Study Limitations: Several limitations should be considered when interpreting these findings. First, the retrospective observational design limits the ability to establish causality. Second, although propensity score matching was used to reduce confounding, residual confounding may persist due to unmeasured variables. Important clinical factors not captured in the database include physical activity level, occupational shoulder strain, baseline muscle mass, rate and magnitude of weight loss, and prior shoulder injury, all of which may independently influence the risk of shoulder pathology. As such, the authors' proposed mechanism linking rapid weight loss to musculoskeletal risk remains speculative within this study's design.
Importantly, all outcome identification relied on ICD-10 diagnostic codes within electronic health records rather than prospective clinical evaluation or imaging confirmation, representing administrative proxies rather than directly measured clinical outcomes. This introduces the risk of misclassification bias and may either underestimate or overestimate true disease incidence. Additionally, medication exposure was determined using prescription records, which does not confirm medication adherence or actual duration of therapy.
Study #2: Bergstein et al. (2025)
Bergstein et al. conducted a retrospective cohort study examining the association between GLP-1RA therapy and adhesive capsulitis among patients with T2DM.27 The investigators used the PearlDiver national insurance claims database, containing deidentified healthcare data from more than 165 million patients in the United States between January 2010 and October 2022. From approximately 12 million eligible T2DM patients receiving GLP-1RAs and 2 million not receiving GLP-1RAs, the investigators randomly sampled 100,000 users and 100,000 non-users to create propensity-matched cohorts for analysis of AC incidence. Additionally, the database separately identified 253,717 patients with both T2DM and a diagnosis of AC, including 46,156 (18.2%) GLP-1RA users and 207,561 (81.8%) non-users, creating matched cohorts of 45,433 each for GLP-1RA users and non-users for analysis of operative intervention. Of those who needed operative intervention, matched cohorts of 397 each were evaluated for post-operative complications. Inclusion criteria required patients to be ≥18 years with T2DM and at least two years of follow-up, while exclusion criteria included type 1 diabetes, malignancy, proximal humerus fracture, and contraindications to GLP-1RA therapy. GLP-1RA exposure was identified using medication codes from pharmacotherapy records. 
The primary outcome was adhesive capsulitis incidence, identified using ICD-9 and ICD-10 codes. Secondary outcomes included requirement for operative management, including manipulation under anesthesia (MUA) or arthroscopic capsular release (ACR), and 90-day postoperative medical complications among patients undergoing surgical treatment.
Validity Assessment: This study represents a large retrospective cohort analysis using propensity-score matching to create comparable groups of GLP-1RA users and non-users among patients with T2DM. The large national sample size and multivariable adjustment for comorbidities – including obesity, tobacco use, and diabetes complications – support both internal and external validity. Although the study did not report a formal power analysis, the large sample size likely provided adequate statistical power to detect modest differences between groups. Propensity-matching of surgical complications produced equal groups of 397 GLP-1RA users and 397 non-users, representing a substantially smaller subgroup. This reduced sample size may partially explain the lack of statistically significant differences in 90-day postoperative complications and suggests that the analysis may have been underpowered to detect differences in relatively rare postoperative events. Safety was graded as Marginal, as adverse events were ascertained retrospectively from administrative claims codes rather than through prospective surveillance.
Study Conduct: Two separate 1:1 propensity-score matches were performed. Multivariable logistic regression was used to calculate odds ratios (ORs) while controlling for demographic and clinical confounders including age, sex, Charlson Comorbidity Index, obesity, tobacco use, hypothyroidism, metformin use, insulin use, and complicated diabetes status. However, the claims database lacks detailed clinical information such as hemoglobin A1c levels, diabetes duration, and overall disease severity, which limits the ability to fully adjust for confounding related to diabetes control and chronic metabolic burden. Absolute risk increases (ARI) and numbers needed to harm (NNH) were calculated based on reported incidence data.
Study Results: GLP-1RA use was associated with a modest but statistically significant increase in adhesive capsulitis incidence among patients with T2DM. Adhesive capsulitis occurred in 2.8% of GLP-1RA users compared with 1.9% of non-users (ARI 0.9%; NNH 111). Multivariable logistic regression demonstrated a small but statistically significant association between GLP-1RA use and adhesive capsulitis (OR 1.07), suggesting that adjustment for demographic and clinical confounders attenuated the observed effect size. Among patients who developed adhesive capsulitis, GLP-1RA users were slightly more likely to undergo operative management (2.9% vs. 2.4%; ARI 0.5%; NNH 200; OR 1.20), of which manipulation under anesthesia (MUA) was more frequent among users (5.7% vs. 4.8%; ARI 0.9%; NNH 111; OR 1.23). There was no significant difference in rates of arthroscopic capsular release (ACR) or 90-day postoperative complications, including acute kidney injury, myocardial infarction, pulmonary embolism, stroke, sepsis, pneumonia, deep vein thrombosis, surgical site infection, urinary tract infection, or cardiac arrest. The wide confidence interval for ACR (OR 0.74; 95% CI 0.38-1.41; p = 0.51) likely reflects the small number of ACR procedures performed in the matched cohort, limiting statistical power for this comparison.
Study Conclusions: This study demonstrated that GLP-1RA therapy among adults with T2DM was associated with a small but statistically significant increase in the risk of adhesive capsulitis, along with a slightly higher likelihood of operative intervention, particularly manipulation under anesthesia. However, postoperative complication rates were similar between GLP-1RA users and non-users.
Study Limitations: Several limitations should be considered when interpreting these findings, including the inability to establish causality due to the retrospective observational design and the possibility of residual confounding despite propensity matching. Important clinical factors not captured within the claims database included diabetes duration and glycemic control. Although the authors attempted to adjust for disease severity using proxies such as metformin use, insulin use, and complicated diabetes status, these variables may not fully capture the cumulative metabolic effects of chronic hyperglycemia. Furthermore, the authors' conclusion of increased operative intervention risk warrants careful interpretation, as the adjusted OR of 1.07 for adhesive capsulitis represents substantial attenuation from unadjusted estimates, and the absolute differences in operative management rates were small and of uncertain clinical significance.
Additionally, the study may be susceptible to immortal time bias, as the authors did not clearly specify the index date or the timing of follow-up relative to GLP-1RA initiation. If patients were classified as GLP-1RA users based on any prescription during the study period without anchoring follow-up to medication initiation, misclassification of exposure time could bias the results. Furthermore, the study did not examine whether outcomes differed according to specific GLP-1RA agents, medication dose, or duration of therapy. Finally, the claims database does not capture clinical decision-making factors that influence the choice between conservative and operative treatment for adhesive capsulitis, limiting interpretation of the operative management findings.
Study #3: Seddio et al. (2025)
Seddio et al. performed a retrospective comparative cohort study evaluating preoperative semaglutide use and postoperative outcomes among adults with T2DM undergoing arthroscopic rotator cuff repair (ARCR) using the PearlDiver Mariner claims database.28 Patients undergoing primary ARCR were identified using CPT codes. Among patients with T2DM undergoing ARCR, investigators identified 104,947 patients who had not received semaglutide and 1,384 patients who had received semaglutide within the year prior to surgery. From this population, 1,094 semaglutide users were matched 4:1 to 4,110 non-users based on demographic and clinical characteristics including age, sex, Elixhauser Comorbidity Index, obesity, insulin and metformin use, tobacco use, and presence of diabetic complications. Inclusion criteria required patients ≥18 years old with ≥90 days of postoperative follow-up. Exclusion criteria included prior RCR, concurrent non-rotator cuff procedures, or recent trauma, infection, or malignancy within 90 days prior to surgery. 
The primary outcomes included 90-day postoperative adverse events, categorized as any adverse event (AAE), severe adverse events (SAE), minor adverse events (MAE), and emergency department visits, hospital readmission, or revision surgery within the 90-day postoperative period. Severe adverse events included revision surgery, surgical site infection, venous thromboembolism, sepsis, and cardiac events. Minor adverse events included acute kidney injury, pneumonia, urinary tract infection, and wound complications. Any adverse event was defined as the occurrence of either a severe or minor adverse event. Secondary outcomes included two-year rotator cuff retear incidence, identified using standardized diagnostic and procedural codes.
Validity Assessment: Exact matching addressed substantial baseline differences between semaglutide users and non-users, including comorbidity burden and increased prevalence of diabetic complications and obesity. Although the authors did not report a priori power calculation, the matched cohort size of more than 5,000 patients likely provided adequate statistical power to detect clinically meaningful differences in complication rates. Postoperative complications and rotator cuff retear represent clinically meaningful outcomes. The comparison group of matched non-semaglutide users with T2DM represents the most feasible comparator within an observational database study. Follow-up periods of 90 days and two years capture both short-term postoperative complications and medium-term structural outcomes.
Patient accounting was largely complete; however, differential follow-up between semaglutide users and non-users (99.3% vs. 85.9%) introduces potential bias. Important confounders such as hemoglobin A1c levels, semaglutide dose, and surgical variables were not captured in the database. Safety assessment relied on retrospective claims-based identification of complications without prospective monitoring, though the administrative codes used are well-validated for capturing postoperative complications. Overall, the study demonstrates Moderate methodological quality, primarily limited by potential residual confounding and reliance on administrative data. 
Study Conduct: Exact matching with a 4:1 ratio of non-users to semaglutide users was performed. Outcomes were identified using administrative claims codes. Odds ratios (ORs) were calculated to compare complication rates between cohorts. Absolute risk reductions (ARR) and numbers needed to treat (NNT) were calculated from reported event rates for clinical interpretation.
Study Results: Overall, semaglutide users demonstrated lower rates of postoperative complications. Any adverse event occurred in 11% of semaglutide users compared with 27.4% of non-users (ARR 16.4%; NNT 6; OR 3.65). Similarly, severe adverse events occurred in 3.5% of semaglutide users versus 10.5% of non-users (ARR 7.0%; NNT 14; OR 3.62). Analysis of individual complications demonstrated significantly higher odds among non-semaglutide users for surgical site infection (OR 2.22), venous thromboembolism (OR 3.10), sepsis (OR 3.87), and cardiac events (OR 3.96). Semaglutide users also demonstrated significantly lower odds of minor adverse events (8.5% versus 22%), including pneumonia, urinary tract infection, and acute kidney injury.
	Kaplan-Meier survival analysis demonstrated significantly lower two-year rotator cuff retear rates among semaglutide users (12.5% vs. 18.3%; ARR 5.8%; NNT 17). Emergency department visits were also reduced (24.2% vs. 41.4%; OR 2.51). There were no significant differences in hospital readmission or revision surgery within 90 days.
Study Conclusions: The authors concluded that preoperative semaglutide use among patients with T2DM undergoing arthroscopic rotator cuff repair was associated with lower rates of postoperative complications and reduced two-year rotator cuff retear incidence. They proposed that these findings may reflect improvements in metabolic control, systemic inflammation, and tissue healing associated with semaglutide therapy; although biologically plausible, this is not directly supported by data in this study. 
Study Limitations: Several limitations should be considered when interpreting these findings. The retrospective observational design precludes causal inference and introduces the potential for residual confounding despite matching. Important variables including perioperative glycemic control (HbA1c), semaglutide dosage, medication adherence, timing of therapy initiation, and duration of treatment were not captured in the administrative database. The study may also be susceptible to confounding by indication, as semaglutide prescribing patterns may differ among patients with varying disease severity or comorbidity burden.
Additionally, the database does not capture surgical variables such as tear size, repair complexity, surgical technique, or postoperative rehabilitation protocols, all of which may influence rotator cuff healing. Follow-up completeness differed between groups (99.3% vs. 85.9%), which may introduce bias if outcomes differed among patients lost to follow-up. This difference in follow-up between groups serves as a primary threat to allocation integrity in observational studies and was incompletely addressed in the study. As such, the authors' conclusion that semaglutide improves postoperative outcomes should be interpreted cautiously in this context, which introduces the possibility that the apparent complication benefit is partially attributable to outcome ascertainment bias rather than a true treatment effect.
Study #4: Lauck et al. (2026)
Lauck et al. conducted a retrospective cohort study assessing preoperative GLP-1RA use and postoperative outcomes after arthroscopic rotator cuff repair (ARCR) using the TriNetX federated database.29 Adults ≥18 years undergoing ARCR between 2000 and 2024 who received any commercially available GLP-1RA (semaglutide, tirzepatide, exenatide, liraglutide, lixisenatide, dulaglutide, or albiglutide) within six months prior to surgery were compared to a propensity-matched non-user cohort. After matching, each cohort consisted of 3,066 patients, with no significant differences in most demographics. Mean hemoglobin A1c remained slightly but statistically significantly different between cohorts (7.0% vs. 6.9%; p = 0.003). Subsequent categorical HbA1c matching demonstrated no significant differences between groups. The prevalence of diabetes was 66% in the GLP-1RA cohort versus 67.4% in controls (p = 0.24). The proportion of overweight or obese patients was 38.1% in the GLP-1RA cohort and 37.6% in the control cohort (p = 0.69). Patients were excluded if surgery preceded any GLP-1RA prescription in their medical record. Propensity score matching accounted for demographics, comorbidities, obesity, and hemoglobin A1c.
Outcomes included 90-day postoperative medical complications and two-year surgical outcomes, including subsequent ARCR, shoulder arthroplasty, lysis of adhesions, and adhesive capsulitis. Medical complications assessed included surgical-site infection, pneumonia, renal failure, myocardial infarction, stroke, deep vein thrombosis, pulmonary embolism, hospital readmission, and emergency department visits. 
Validity Assessment: This study included large, matched cohorts of 6,132 patients with comprehensive adjustment for comorbidities, supporting internal validity with considerable statistical power. However, this also raises the possibility of overpowering, where data may be statistically significant but not clinically meaningful. A principal strength of this study is its broad inclusion criteria, which included all commercially available GLP-1RA agents and did not require a diagnosis of diabetes or obesity, enhancing generalizability compared with prior studies limited to semaglutide users with T2DM. The indication for GLP-1RA use among patients who did not meet criteria for T2DM or obesity is not captured in the database, introducing some uncertainty about the metabolic homogeneity of the GLP-1RA cohort. Residual confounding remains possible, particularly given the small but statistically significant difference in mean HbA1c between cohorts after matching. As with other database studies, safety outcomes were identified retrospectively through claims coding rather than prospective monitoring.
Study Conduct: Outcomes were identified using ICD-10-CM and CPT codes. Statistical analyses included chi-square and t-tests, with odds ratios (ORs), risk ratios, and risk differences reported. Absolute risk reductions (ARR) and numbers needed to treat (NNT) were calculated for clinical interpretation.
Study Results: GLP-1RA use was associated with a statistically significant but clinically modest reduction in hospital readmission at 90 days (2.7% vs. 3.6%; OR 0.74; NNT 111) and reduced subsequent rotator cuff repair at two years (4.5% vs. 5.7%; OR 0.77). There were no significant differences in other 90-day medical complications, including surgical-site infection, pneumonia, renal failure, myocardial infarction, stroke, deep vein thrombosis, pulmonary embolism, or emergency department visits. Similarly, no significant differences were observed in other two-year surgical outcomes, including shoulder arthroplasty, lysis of adhesions, or adhesive capsulitis.
Study Conclusions: The authors concluded that preoperative GLP-1RA use appears safe in the perioperative period for patients undergoing ARCR, with no increased risk of 90-day postoperative medical complications. They further reported that GLP-1RA use was associated with reduced hospital readmission at 90 days and a lower rate of subsequent rotator cuff repair at two years. The authors noted that their study represents one of the first large-scale population-based analyses evaluating the relationship between all commercially available GLP-1RA agents and postoperative outcomes following ARCR and emphasized that the inclusion of patients regardless of diabetes status may improve generalizability.
Study Limitations: As with other database analyses, the retrospective design limits causal inference. Potential limitations include coding inaccuracies and inability to account for unmeasured confounders, including surgical duration, intraoperative complications, and postoperative rehabilitation protocols. Mean HbA1c remained slightly higher in the GLP-1RA cohort despite propensity score matching to control for comorbidities, representing a potential residual confounder, although the absolute magnitude of this difference was small. The database does not capture medication adherence or precise timing of GLP-1RA discontinuation prior to surgery, which may introduce exposure misclassification bias. The study period from 2000-2024 spans multiple generations of GLP-1RA medications, which may have differing pharmacologic profiles and metabolic effects. Subgroup analyses by specific GLP-1RA agent, body mass index, or degree of glycemic control were limited by available sample sizes.
Table 1. Summary of Study Characteristics
	Study/Design (Database)
	Patients (N)
	Population
	Primary Intervention
	Comparator(s)
	Follow-up
	Outcome Measure(s)
	Safety Outcomes

	Study 1: Davis et al.

Retrospective cohort (TriNetX)
	Propensity-matched 1:1

Obese, Non-DM: 21,376

Obese, T2DM: 126,328

Non-Obese, T2DM: 74,876
	Obese and/or T2DM adults
	GLP-1RA use (various agents)
	Non-GLP-1RA users
	5 years
	Primary: Incidence of AC, atraumatic RCT, glenohumeral OA, shoulder arthroplasty, shoulder fracture
Secondary: 2-year BMI, HbA1c changes
	Safety documented but not formally analyzed

	Study 2: Bergstein et al.

Retrospective cohort (PearlDiver)
	Propensity-matched 1:1

AC Incidence: 200,000

Operative Intervention: 90,866
	T2DM adults
	GLP-1RA use (various agents)
	Non-GLP-1RA users
	2+ years
	Primary: Incidence of AC
Secondary: Incidence of operative intervention (MUA, ACR), 90-day post-op complications
	Documented adverse effects

	Study 3: Seddio et al.

Retrospective cohort (PearlDiver)
	T = 5,204
(4:1 exact-matched non-users to users)

GLP-1RA Users: 1,094

GLP-1RA Non-Users: 4,110
	T2DM adults undergoing ARCR
	Preoperative semaglutide in perioperative period
	No semaglutide use in perioperative period
	90-day post-op; 2-year follow-up
	Primary: 90-day AAE, SAE, MAE, ED visits, hospital readmission, revision
Secondary: 2-year rotator cuff re-tear
	Documented adverse effects

	Study 4: Lauck et al. 

Retrospective cohort (TriNetX)

	T = 6,132 (propensity-matched 1:1)
	Adults undergoing ARCR
	Preoperative GLP-1RA use (various agents)
	No GLP-1RA use
	90-days and 2-years
	Primary: Readmission, post-operative complications, repeat RCR
	Documented adverse effects


Table 1 Key: T = Total; AC = Adhesive Capsulitis; RCT = Rotator Cuff Tear; OA = Osteoarthritis; T2DM = Type 2 Diabetes Mellitus; GLP-1RA = GLP-1 Receptor Agonist; RCR = Rotator Cuff Repair; MUA = Manipulation Under Anesthesia; ACR = Arthroscopic Capsular Release; AAE = Any Adverse Event; SAE = Severe Adverse Event; MAE = Minor Adverse Event

Table 2. Validity Assessment
	Study
	Meaningful Clinical Outcome
	Appropriate Comparison
	Adequate Patient Timeline
	Patient Accounting
	Confounding Control
	Power Adequate
	Safety Grade
	Overall Quality

	Study 1: Davis et al.
	A
	A
	A
	A
	A
	M
	M
	HQ

	Study 2: Bergstein et al.
	A
	M
	M
	A
	A
	Y
	M
	MQ-HQ

	Study 3: Seddio et al.
	A
	A
	A
	A
	M
	M
	M
	MQ

	Study 4: Lauck et al.
	A
	A
	A
	A
	A
	M
	M
	MQ-HQ


Table 2 Key: A = Adequate; M = Marginal

Quality Grades: HQ = High quality; MQ = Moderate quality

Note: Blinding and intention to treat analysis are not applicable here due to nature of retrospective observational cohort studies. All studies had Level 3 evidence.

Table 3. Study Results
	Study
	Outcome (Subgroup)
	GLP-1RA Users
	Comparator
	Effect Size (95% CI)
	Absolute Risk Change; NNT/NNH
	Significance

	Study 1: Davis et al.
	Adhesive Capsulitis

Obese, Non-DM


Obese, T2DM


Non-Obese, T2DM

	


2%


2.2%


2.4%
	


0.8%


1.3%


1.3%
	


HR 2.47


HR 1.62


HR 1.88
	


ARI 1.2%; NNH 83

ARI 0.9%; NNH 111

ARI 1.1%; NNH 91
	


S


S


S

	
	Atraumatic RCT

Obese, Non-DM


Obese, T2DM


Non-Obese, T2DM

	

3.2%


4.5%


3.7%
	

2.3%


3.3%


2.2%
	

HR 1.38


HR 1.36


HR 1.58

	

ARI 0.9%; NNH 111

ARI 1.2%; NNH 83

ARI 1.5%; NNH 67
	

S


S


S

	
	Glenohumeral OA

Obese, Non-DM


Obese, T2DM


Non-Obese, T2DM

	


5%


7.8%


5%
	


3.8%


6.5%


4.3%
	


HR 1.32


HR 1.21


HR 1.19
	


ARI 1.2%; NNH 83

ARI 1.3%; NNH 77

ARI 0.7%; NNH 143
	


S


S


S

	
	Shoulder Fracture

Obese, Non-DM


Obese, T2DM


Non-Obese, T2DM

	


0.9%


1.5%


1.8%
	


1.3%


1.7%


1.6%

	


HR 0.88 (0.646-1.19)

HR 0.90


HR 1.11 (0.998-1.244)
	


-


ARR 0.2%; NNT 500

-

	
 

NS


S


NS

	
	Shoulder Arthroplasty

Obese, Non-DM


Obese, T2DM


Non-Obese, T2DM

	


0.4%


0.5%


0.3%
	


0.3%


0.4%


0.2%
	


HR 1.05 (0.672-1.652)

HR 1.13 (0.961-1.326)

HR 1.54
	


-


-


ARI 0.1%; NNH 1000
	


NS


NS


S

	Study 2: Bergstein et al.
	Adhesive Capsulitis
	2.8%
	1.9%
	OR 1.07 (adjusted)

	ARI 0.9%; NNH 111
	S

	
	Manipulation Under Anesthesia
	5.7%
	4.8%
	OR 1.23
	ARI 0.9%; NNH 111
	S

	
	Arthroscopic Capsular Release
	0.04%
	0.05%
	OR 0.74
	-
	NS (p = 0.51)

	
	90-Day Complications
	Not significantly different
	Not significantly different

	-

	-
	NS

	Study 3: Seddio et al.
	Any Adverse Event (AAE)

Severe Adverse Event (SAE)

Minor Adverse Event (MAE)

	11%


3.5%


8.5%
	27.4%


10.5%


22%
	OR 3.65


OR 3.62*


OR 3.59**
	ARR 16.4%; NNT 6

ARR 7.0%; NNT 14

ARR 13.5%; NNT 7

	S


S


S

	
	ED Visit
	24.2%
	41.4%
	OR 2.51
	ARR 17.2%; NNT 6
	S

	
	Hospital Readmission
	<1%
	0.3%
	OR 1.54
	-
	NS (p = 0.58)

	
	Revision Surgery (90-Day)
	<1%
	1.3%
	OR 2.18
	-
	NS (p = 0.06)

	
	Rotator Cuff Retear (2-Year)
	12.5%
	18.3%
	-
	ARR 5.8%; NNT 17
	S

	Study 4: Lauck et al.
	90-Day Complications

Readmission 


SSI

Pneumonia

Renal failure

MI

Stroke

DVT

PE

ED Visit
	


2.7%


0.4%

0.6%

0.8%

0.4%

0.7%

0.8%

0.6%

6.9%
	


3.6%


0.3%

0.8%

1.0%

0.4%

0.6%

0.7%

0.8%

8.3%
	


OR 0.74


OR 1.30

OR 0.79

OR 0.77

OR 0.92

OR 1.16

OR 1.05

OR 0.75

OR 0.83

	


ARR 0.9%; NNT 111

-

-

-

-

-

-

-

-
	


S (p = 0.04)


NS (p = 0.53)

NS (p = 0.44)

NS (p = 0.33)

NS (p = 0.84)

NS (p = 0.62)

NS (p = 0.88)

NS (p = 0.35)

NS (p = 0.05)

	
	2-Year Surgical Outcomes

Subsequent RCR


Shoulder Arthroplasty

Lysis of Adhesions

Adhesive Capsulitis

	


4.5%


1.1%


1.1%


3.3%


	


5.7%


1.3%


0.7%


3.7%
	


OR 0.77


OR 0.83


OR 1.66


OR 0.90
	


ARR 1.2%; NNT 83

-


-


-
	


S (p = 0.02)


NS (p = 0.42)


NS (p = 0.07)


NS (p = 0.47)


Table 3 Key: RCT = Rotator Cuff Tear; OA = Osteoarthritis; RCR = Rotator Cuff Repair; SSI = Surgical Site Infection; VTE = Venous Thromboembolism; DVT = Deep Vein Thrombosis; MI = Myocardial Infarction; PE = Pulmonary Embolism; UTI = Urinary Tract Infection; AKI = Acute Kidney Injury; HR = Hazard Ratio; OR = Odds Ratio; ARI = Absolute Risk Increase; ARR = Absolute Risk Reduction; NNH = Number Needed to Harm; NNT = Number Needed to Treat

Significance Grades: S = Significant (p-value <0.05*); NS = Not Significant.
Note: Statistical significance was defined as p < 0.05 unless otherwise specified. For Study 1 (Davis et al.), primary outcomes were determined by hazard ratios with 95% confidence intervals not crossing 1.0 rather than by a p-value threshold.

*SAE Individual ORs: SSI (OR 2.22, p = 0.049), VTE (OR 3.10), Sepsis (OR 3.87), Cardiac Event (OR 3.96).
**MAE Individual ORs: Wound Complication (OR 1.76, p = 0.14), UTI (OR 3.27), Pneumonia (OR 3.88), AKI (OR 3.91).

Note: Reported values were extracted from the original studies; ARI/ARR and NNH/NNT were calculated post hoc from reported incidence rates for statistically significant outcomes. For Study 2, adhesive capsulitis incidence values represent unadjusted event rates, whereas operative and postoperative outcome incidences reflect propensity-matched cohort analyses. For Study 3, ORs reflect the odds of adverse events in non-semaglutide users relative to semaglutide users; an OR >1 indicates higher risk in the non-user group.


Discussion
The findings of this systematic review suggest that GLP-1RA therapy plays a dual role in rotator cuff disease, with modest increases in native shoulder pathology but neutral or potentially favorable postoperative outcomes following repair. These findings suggest that GLP-1RA therapy may influence two distinct phases of rotator cuff disease: (1) the long-term development of degenerative tendon pathology and (2) the short-term biologic environment influencing postoperative healing. However, causal inference cannot be established from the available observational evidence.
Across the reviewed studies, the most consistent association was an increased incidence of adhesive capsulitis among GLP-1RA users. Both Davis et al. and Bergstein et al. demonstrated statistically significant increases in adhesive capsulitis risk among patients receiving GLP-1RA therapy. However, the absolute risk differences were relatively small, with ARIs ranging from approximately 0.9% to 1.2%, corresponding to numbers needed to harm between 83 and 111 over several years of follow-up.26,27 Notably, the apparent magnitude of adhesive capsulitis risk in Bergstein et al. was attenuated after multivariable adjustment, with unadjusted incidence rates suggesting an absolute risk increase of approximately 0.9% but an adjusted odds ratio of only 1.07.27 This attenuation suggests that much of the observed association may reflect baseline differences in metabolic disease burden rather than a strong independent pharmacologic effect. Davis et al. similarly identified modest increases in atraumatic rotator cuff tear and glenohumeral osteoarthritis risk, consistent with a pattern of low absolute burden across RCD subtypes despite statistical significance.26 
Davis et al. observed the highest relative risk of adhesive capsulitis among obese patients without diabetes, a population likely receiving GLP-1RA therapy primarily for weight loss rather than glycemic control. This observation raises the possibility that rapid weight reduction and associated changes in body composition, rather than hyperglycemia alone, may increase musculoskeletal risk. Alterations in activity patterns during weight loss or increased physical activity after metabolic improvement may increase mechanical stress on previously deconditioned musculoskeletal structures. Additionally, detection bias may partially contribute to these findings, as patients receiving GLP-1RA therapy often engage more frequently with healthcare systems and may therefore undergo more diagnostic imaging, increasing the likelihood of identifying shoulder pathology. 
Several biological mechanisms may plausibly explain the association between GLP-1RA therapy and increased shoulder pathology. In a mechanistic study, GLP-1 receptors have been identified on tenocytes, in which direct receptor activation may influence tendon cell inflammation, apoptosis, and matrix remodeling.22 Additionally, a recent meta-analysis of 36 randomized controlled trials found that GLP-1RAs significantly reduced both fat mass and lean mass.30 Pivotal semaglutide trials similarly demonstrated measurable total lean mass loss, though these measurements also encompass organ mass and may overestimate true skeletal muscle loss. It remains unclear whether these changes in lean mass reflect a direct pharmacologic effect of GLP-1 receptor agonists or secondary effects of caloric restriction and rapid weight loss.31,32 Additional musculoskeletal literature provides further support for this mechanism. Sarcopenia and metabolic syndrome have been associated with degenerative tendon disease, with reduced muscle mass altering tendon loading mechanics and increasing susceptibility to tendinopathy and tendon rupture.33 Emerging combination strategies may address lean mass concerns associated with GLP-1RA therapy. A phase II trial combining semaglutide with the myostatin inhibitor bimagrumab demonstrated fat mass reduction while largely preserving lean muscle mass,34 though whether this approach would mitigate the modest increases in rotator cuff pathology observed here remains unknown and warrants prospective investigation. 
In contrast, the studies by Seddio et al. and Lauck et al. suggest that GLP-1RA therapy may confer perioperative benefits in patients undergoing arthroscopic rotator cuff repair. Seddio et al. demonstrated a substantial reduction in postoperative complications among semaglutide users, with any adverse event occurring in only 11% of users compared with 27.4% of non-users (ARR 16.4%; OR 3.65; NNT = 6). Although this represents a clinically meaningful effect size, interpretation is limited by differential follow-up between groups (99.3% vs. 85.9%), which may bias outcome ascertainment. The same study also reported a lower two-year rotator cuff retear rate among GLP-1RA users, though this finding carries the same follow-up ascertainment concern.
Similarly, Lauck et al. found that GLP-1RA use was associated with reduced hospital readmissions and lower rates of subsequent rotator cuff repair, without an increase in medical complications. Given the broader patient population in this study, the observed perioperative benefit may partially reflect a healthier metabolic baseline among GLP-1RA users despite matching. The large matched sample size of 6,132 patients confers substantial statistical power. However, this also raises the possibility of overpowering, where the observed reductions in readmission (OR 0.74) and subsequent repair (OR 0.77) may reflect statistical rather than clinical significance. Conversely, the null findings across most 90-day complication outcomes are strengthened by this power, as the sample was sufficiently large to have detected even small true differences had they existed. Bergstein et al. similarly found no significant difference in postoperative complications, corroborating this null finding across an independent cohort. Although these studies differed in population characteristics and definitions of GLP-1RA exposure, their findings consistently suggest that GLP-1RA therapy does not increase perioperative risk and may be associated with improved postoperative outcomes. Of note, the perioperative benefit observed in ARCR populations may not extend to all shoulder surgery – evidence following total shoulder arthroplasty remains mixed and was outside the scope of the present review.25,35
The favorable postoperative outcomes observed in GLP-1RA users may reflect improvements in metabolic health, including enhanced glycemic control, weight reduction, and reduced systemic inflammation. These findings are supported by a recent systematic review and meta-analysis evaluating GLP-1RA use in patients undergoing shoulder surgery. Across more than 43,000 patients, GLP-1RA therapy was not associated with increased complication rates following total shoulder arthroplasty and was associated with lower complication rates and reduced rotator cuff retear rates in arthroscopic cohorts.25 Of note, this meta-analysis included two of the primary studies evaluated in the present review (Seddio et al. and Bergstein et al.), which may partially limit the independence of these results. This pattern suggests that while GLP-1RA therapy may increase the risk of developing native rotator cuff pathology, its metabolic and anti-inflammatory effects may confer advantages once surgical repair becomes necessary. The convergence of a formal pooled meta-analysis with the individual study findings reviewed here provides modest additional support for the perioperative safety signal. However, the overall certainty of evidence remains low given the retrospective observational designs across all studies.
Several mechanisms may explain the associated perioperative benefits in these studies. Perioperative hyperglycemia is a well-established risk factor for surgical site infection, impaired wound healing, and postoperative complications. Improved glycemic control associated with GLP-1RA therapy may reduce hyperglycemia-related immune dysfunction and impaired tissue repair,36 with studies showing associated reduced wound dehiscence and 30-day readmission rates among surgical patients receiving GLP-1RA therapy.37 GLP-1 receptor agonists have also demonstrated anti-inflammatory and cardiometabolic effects that may improve microvascular perfusion and tissue healing. Experimental evidence exists that supports these mechanisms. Yoon et al. demonstrated in a rat model that liraglutide reduces supraspinatus fatty infiltration after repair and improves postoperative functional recovery.21 At the cellular level, GLP-1 signaling has been shown to reduce inflammation, endoplasmic reticulum stress, and apoptosis in musculoskeletal tissues.22
The apparent discrepancy between increased native pathology risk and improved surgical outcomes may reflect distinct biological processes influencing tendon degeneration versus tendon healing. Rotator cuff disease development is multifactorial and may be influenced by mechanical loading, muscle balance, and progressive tendon degeneration over time. In contrast, postoperative healing may be more directly influenced by systemic metabolic factors such as glycemic control, inflammation, and tissue perfusion. These findings suggest that GLP-1RA therapy may influence tendon biology through temporally distinct mechanisms: metabolic improvements that support postoperative healing, and longer-term biomechanical changes related to weight loss and lean mass reduction that may influence tendon degeneration.
Importantly, all included studies were retrospective matched observational analyses using large administrative databases. While these datasets provide substantial statistical power and broad population representation, they also introduce important limitations. Study designs preclude intention-to-treat analysis and limit causal inference. Residual confounding remains likely despite propensity score matching or exact matching approaches. Key clinical variables including hemoglobin A1c levels, duration of diabetes, physical activity levels, rate of weight loss, baseline muscle mass, and details of surgical technique, were not available in these datasets. Additionally, the included studies did not capture GLP-1RA agent type, dose, or treatment duration, precluding evaluation of dose-response relationships or agent-specific musculoskeletal effects, which may differ meaningfully across semaglutide, liraglutide, and other GLP-1RA agents. All outcomes were identified through administrative ICD-10 or CPT codes rather than prospective clinical or imaging confirmation, representing intermediate surrogates subject to misclassification. Furthermore, administrative databases do not capture GLP-1RA discontinuation or treatment adherence, both of which are common in clinical practice and may introduce exposure misclassification. Follow-up durations of 90 days to five years were generally appropriate for the outcomes assessed, though longer follow-up is needed to assess chronic lean mass effects.
Of note, two included studies utilized the PearlDiver national insurance claims database (Bergstein et al. and Seddio et al.), and two utilized the TriNetX federated research network (Davis et al. and Lauck et al.). Given that each database pair draws from overlapping patient populations, the independence of findings across studies cannot be guaranteed, and patient-level overlap may artificially reinforce consistency between studies, precluding formal meta-analytic pooling of effect estimates. However, within each database pair, the studies examined meaningfully distinct clinical questions – Bergstein et al. evaluated adhesive capsulitis incidence while Seddio et al. assessed postoperative complications following ARCR, and similarly, Davis et al. examined native shoulder pathology development while Lauck et al. evaluated perioperative and two-year surgical outcomes after rotator cuff repair. This divergence in research questions and outcome definitions partially mitigates the concern for redundant patient contributions, as overlapping patients would not necessarily contribute to the same outcomes across studies.
Additionally, all four primary studies included in this analysis were published or presented in 2025-2026, reflecting the recency of clinical concern regarding GLP-1 musculoskeletal effects. This temporal clustering may reflect heightened clinical awareness of effects previously unrecognized or under-reported and raises the possibility that the literature remains in an early, potentially biased phase of accumulation. Another critical consideration is confounding by indication and disease severity. Davis et al. observed that semaglutide was preferentially prescribed to patients with more severe diabetes and greater comorbidity burden. The observed increased shoulder pathology risk may therefore reflect that patients receiving GLP-1RAs represent a subgroup with more advanced metabolic disease and cumulative hyperglycemia-related tissue damage rather than a direct pharmacologic effect. As such, the current evidence should be interpreted as preliminary, serving to inform hypothesis generation and clinical judgment, rather than providing definitive guidance.
Given the rapid expansion of GLP-1RA prescribing for both diabetes and obesity management, clinicians managing patients on these agents who present with new shoulder pain should be aware of the potential association with rotator cuff disease, while recognizing that the absolute risk increase appears small. At the same time, the potential perioperative benefits observed in patients undergoing rotator cuff repair suggest that GLP-1RA therapy may support metabolic optimization prior to surgery rather than represent a perioperative risk factor. As the evidence base matures, these considerations will be essential for developing evidence-based perioperative protocols and risk-stratification frameworks for patients on GLP-1RA therapy. 

Conclusion	
GLP-1 receptor agonists are increasingly utilized for the management of obesity and type 2 diabetes mellitus, two conditions associated with an elevated baseline risk of rotator cuff disease. The evidence reviewed here suggests mechanistically distinct effects of GLP-1RAs depending on disease phase: GLP-1RA use may modestly increase the risk of native shoulder pathology, particularly adhesive capsulitis and atraumatic rotator cuff tears, while appearing to reduce postoperative complications and retear rates following arthroscopic rotator cuff repair.
Prospective studies incorporating body composition measurements, imaging-confirmed tendon pathology, and standardized perioperative metabolic data are needed to clarify whether GLP-1RA therapy independently influences rotator cuff degeneration or healing, and whether these effects vary by agent type, dosage, or duration of therapy. Future work should also evaluate the role of resistance training and adequate protein intake in mitigating lean mass loss, as well as whether perioperative metabolic optimization with GLP-1RAs translates to improved outcomes across broader orthopedic populations. Prospective evaluation of perioperative GLP-1RA management protocols, including optimal timing of discontinuation relative to surgery, represents another important area for future investigation. Emerging therapeutic strategies may explore adjunctive approaches aimed at preserving skeletal muscle during pharmacologic weight loss.
The available evidence does not support discontinuation of GLP-1RA therapy solely due to concern for shoulder pathology. Clinicians should remain aware of potential musculoskeletal associations while balancing these considerations against the well-established metabolic, cardiovascular, and weight-loss benefits of these therapies. Monitoring for musculoskeletal symptoms during GLP-1RA-associated weight loss and encouraging resistance training and adequate protein intake may help mitigate potential risks. Until prospective data are available, clinicians must navigate this paradox: the same therapy that may modestly increase the risk of developing rotator cuff disease appears to improve postoperative outcomes once surgical repair is required – representing a nuance that necessitates individualized clinical judgment rather than definitive recommendations.
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