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INTRODUCTION: Bariatric surgery has been associated with weight loss, correction of obesity-related conditions, and 
improvements in quality of life and longevity. Two main types of bariatric surgeries exist, namely malabsorptive 
procedures or restrictive procedures. However, there are concerns that bariatric surgery may increase the risks of 
subsequent fragility fractures through metabolic changes, decreased vitamin D absorption, and decreased bone mineral 
density (BMD). There is also a concern that malabsorptive procedures may affect bone health more than restrictive 
procedures because the small intestinal absorption is partially bypassed, thus leading to malabsorption of fat-soluble 
vitamins, such as vitamin D. We hypothesize that a history of bariatric surgery leads to increased risk of fragility fracture. 
METHODS: The PearlDiver Research Program was used to study four cohorts of patients through deidentified medical 
records of claims consisting of some commercial insurance, Medicare, Medicaid, and self-pay. These cohorts were 
patients who 1. underwent malabsorptive surgery (Roux-en-Y-Gastric Bypass, One Anastomosis Gastric Bypass, Single 
Anastomosis Duodeno-Ileal Bypass + Sleeve Gastrectomy, and Biliopancreatic Diversion with Duodenal Switch), 2. who 
underwent restrictive surgery (sleeve gastrectomy), 3. who were obese qualifying for but not undergoing bariatric surgery 
(BMI>40, or BMI>30 with a specific medical comorbidity), and 4. non-obese individuals. Cohorts were matched by age, 
sex, insurance plan type, and medical indication for bariatric surgery. Matching yielded cohorts of different numbers 
because 1:1 was done in a stepwise fashion and was not able to be done simultaneously across all cohorts. Risk of hip, 
pelvis, spine, wrist, or humerus fragility fracture, excluding for fracture due to traumatic etiologies (specified using ICD-
9/10 codes), at 3 years was compared between cohorts through multivariable logistic regression, controlling for Elixhauser 
Comorbidity Index (ECI). 
RESULTS: Between 2010 and 2022, cohorts consisted of 87849 malabsorptive surgery, 87849 restrictive surgery, 40804 
obese, and 65967 non-obese patients after matching. The risk of fragility fracture in patient cohorts prior to matching, at 3 
years was most for spine fracture at 0.9% in malabsorptive surgery, 0.7% in restrictive surgery, 0.7% in any bariatric 
surgery, 3.2% in obese, and 0.8% in nonobese patients (Table 1). After matching and controlling for ECI, obesity at a 
degree qualifying for bariatric surgery was associated with decreased risk of hip fragility fracture (OR=0.56, p=0.0010) but 
increased risk of wrist fragility fracture (OR=1.52, p<0.0001) (Table 2, 3). Patients who underwent bariatric surgery had 
decreased risk of fragility fracture at 3 years at the hip (OR=0.47, p<0.0001), pelvis (OR=0.36, p<0.0001), spine 
(OR=0.45, p<0.0001), wrist (OR=0.39, p<0.0001), and humerus (OR=0.40, p<0.0001), compared to obese patients who 
did not undergo surgery. However, malabsorptive compared to restrictive surgery was associated with increased risk of 
fragility fracture at 3 years at the hip (OR=1.79, p<0.0001), pelvis (OR=1.64, p=0.0142), spine (OR=1.20, p=0.0027), wrist 
(OR=1.33, p<0.0001), and humerus (OR=1.48, p<0.0001). 
DISCUSSION AND CONCLUSION: For all bariatric surgery, the present study provides evidence for a protective effect of 
weight loss against the risk of fragility fractures. Restrictive surgery seems more protective than malabsorptive procedures 
because it does not bypass the small bowel, which can lead to changes in alimentary-associated hormones and risk for 
metabolic bone disease. Obesity itself has site-specific influence on fracture risk, for example the wrist may experience 
higher forces in a fall on an outstretched hand versus the hip may experience increases in BMD in increased weight-
bearing load. Regardless, bariatric surgery is associated with decreased risk of fragility fracture at all sites. Orthopaedic 
surgeons should remain leaders of musculoskeletal care by referring their obese patients for evaluation of bariatric 
surgery to reduce their risk of future fragility fracture.



 

 

 

 


