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Introduction: Attributing causes of postoperative mortality is challenging, as death may be 
multifactorial. A better understanding of complications which occur in patients who die is 
important, as it allows clinicians to focus on the most impactful complications. We sought to 
determine the postoperative complications with the strongest independent association with 
30-day mortality. 
 
Methods: Data were obtained from the 2012-2013 National Surgical Quality Improvement 
Program (ACS-NSQIP) Participant Use Data Files. All inpatient or admit day of surgery cases 
present in the database were eligible for inclusion in this study. A multivariable parsimonious, 
hierarchical logistic regression analysis was used to adjust for patient preoperative and 
intraoperative risk factors for mortality. Attributable mortality was calculated using the 
population attributable fraction (PAF) method: attributable mortality = number of 
complications x ((P(D|C+) – P(D|C-)), where P(D|C+) is the probability of death given a 
complication and P(D|C-) is the probability of death without a complication. E.g., if P(D|C+) is 
5% (0.05) and P(D|C-) is 1 % (0.01) and 1000 patients had the complication, then the 
attributable mortality is 1000 • (0.05 – 0.01) = 40 deaths. Patients were separated into ten age 
groups to facilitate analysis of age-related differences in mortality.  
 
Results: A total of 1,195,825 patients were analyzed. 9,255 were deceased within thirty days 
(0.77%). A complication independently associated with attributable mortality was found in 
5635 cases (60.9%). The most common causes of attributable mortality were respiratory 
failure, septic shock, bleeding, and renal failure. Some complications, such as deep venous 
thrombosis (DVT), failure to wean, and pneumonia, were associated with attributable 
mortality only in older patients. When grouped by organ system, respiratory complications 
accounted for the largest share of attributable mortality (n = 1805, 19.5%) followed by 



infectious (n = 1478, 16.0%), renal (n = 673, 7.3%), and cardiovascular (n = 427, 4.6%) 
complications. After adjustment for both age and frequency of fatal complications, 
reintubation (28487 [25995, 30674] years [95% confidence interval]), bleeding (23809 [16847, 
29938] years), and septic shock (23408 [19205, 27080] years) were associated with the 
greatest number of years of life lost. 
 
Conclusions: We found that 61% of all 30-day mortality is independently attributable to a 
postoperative complication. The most common are reintubation, septic shock, and bleeding, 
which are associated with the greatest number of years of life lost. Resources should be 
focused on preventing and better treating complications associated with the largest 
attributable mortality, such as respiratory failure, infections, and hemorrhage. This is 
particularly important for complications that disproportionately impact younger patients, 
given their longer life expectancy.



 
 


