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• Older adults are the fastest growing 
demographic in the US and are at 
increased risk for postoperative 
complications due to age-related 
comorbidities. Frailty, characterized by 
decreased physiological reserve, is an 
important predictor of adverse surgical 
outcomes.

• Direct comparisons between these 
factors remain limited in the general 
surgery population at a national level.

• This study evaluates the association 
between age, frailty, and surgical 
outcomes in older adults undergoing 
low-, intermediate-, and high-risk 
procedures.

• Frailty is  more strongly associated with 
adverse postoperative outcomes than 
chronological age 

1. Watt J, Tricco AC, Talbot-Hamon C, Pham B, Rios P, Grudniewicz A, et al. Identifying 
older adults at risk of harm following elective surgery: a systematic review and meta-
analysis. BMC medicine. 2018;16:2.

2. Aalami OO, Fang TD, Song HM, Nacamuli RP. Physiological features of aging persons. 
Archives of Surgery. 2003;138:1068–76.

3. Subramaniam S, Aalberg JJ, Soriano RP, Divino CM. New 5-factor modified frailty index 
using American College of Surgeons NSQIP data. Journal of the American College of 
Surgeons. 2018;226:173–81. e8.

4. George EL, Hall DE, Youk A, Chen R, Kashikar A, Trickey AW, et al. Association between 
patient frailty and postoperative mortality across multiple noncardiac surgical specialties. 
JAMA surgery. 2021;156:e205152–e.

5. Panayi A, Orkaby A, Sakthivel D, Endo Y, Varon D, Roh D, et al. Impact of frailty on 
outcomes in surgical patients: a systematic review and meta-analysis. The American 
Journal of Surgery. 2019;218:393–400.

Results

Table 1. Multivariate Regression Analysis of Outcomes of Study Population Stratified Based on Frailty and Age Category, adjusting for 
potential confounding factors, including the surgical risk

Tables 1-2: Outcomes Frailty vs Age

Introduction

• This is a retrospective study of the 2022 
NSQIP database. 

• We included older adult patients (≥50 
years) undergoing general surgery 
procedures, stratified by the surgical 
risk (low, intermediate, and high). 

• Patients were stratified based on 
decades of age and modified frailty 
index (mFI-5) score. 

• Our primary outcome was 30-day 
mortality and secondary outcomes 
included 30-day readmission and major 
complications. 

• Cohen’s kappa statistics was used to 
assess the agreement between age and 
frailty categories.

• Multivariable logistic regression (MLR) 
analysis was used to compare the 
strength of the independent association 
of frailty versus age with postoperative 
outcomes. 

Overall Outcomes Analysis: 
• 94,882 patients were included, with a mean 

(SD) age of 66 (10) years. The majority of our 
study population were white and male. 
Hypertension was the most common 
comorbidity followed by diabetes  

Regression Analysis: 
• While both increasing frailty and age were 

associated with higher independent odds of 
major complications and unplanned 
readmissions, increasing frailty score had 
higher adjusted odds of major complications 
and unplanned readmission  compared to age. 

• Increasing frailty score was significantly 
associated with higher odds of 30-day mortality; 
while, increasing age was not. 
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30-Day Mortality by Surgical Risk: 
• Frailty was significantly associated with 30-

day mortality among all surgical risk groups. 
As surgical risk decreased, the association 
of frailty and 30-day mortality increased.

• Chronological age showed no statistically 
significant association with 30-day mortality 
among any of the surgical risk sub-group 
analysis. 

Correlation Analysis: 
• Cohen’s kappa coefficient was 0.089, 

indicating poor agreement between frailty 
score and age category. 

Frailty Score Age
Outcome aOR 95% CI P-value aOR 95% CI P-value

30-day Mortality 1.522 1.349-1.717 <.001 1.049 0.931-1.182 0.430

Major Complications 1.321 1.292-1.352 <.001 1.125 1.103-1.148 <.001

30-day Readmissions 1.317 1.274-1.362 <.001 1.094 1.061-1.127 <.001

Frailty Score Age
Surgical Risk aOR 95% CI P-value aOR 95% CI P-value

Low-Risk 2.279 1.766-2.942 <.001 11.169 1.766-2.942 0.222

Intermediate-Risk 1.465 1.212-1.771 <.001 0.998 0.828-1.202 0.981

High-Risk 1.245 1.022-1.517 0.04 1.008 0.825-1.23 0.941

Table 2. Multivariate Sub-Analysis of 30-day Mortality Sub-Stratified Based on Surgical Risk Levels

• Frailty was superior to chronological age in 
predicting major complications, unplanned 
readmissions, and 30-day mortality, 
becoming even more influential in low -risk 
procedures.

• Increasing frailty, not age, was found to be 
significantly associated with 30-day mortality.

• There is no association between frailty and 
age 

• Frailty, rather than age, should guide patient 
selection and risk assessment in older 
patient populations

•  For more information:  

• Frailty demonstrated a stronger and more 
consistent association with adverse 
postoperative outcomes, including 30-day 
mortality, major complications, and 
unplanned readmissions, compared to 
chronological age. 

• Notably, frailty was identified as an 
independent predictor of 30-day mortality, 
whereas age was not.

• There was no correlation between age and 
frailty, demonstrating that chronological age 
and frailty status rarely stratify patients 
similarly, emphasizing that age is NOT an 
adequate proxy for frailty.  
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