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Abstract: With a large aging population, frailty is being considered more often in the surgical evaluation of patients. Patients undergoing vascular surgery tend to have more extensive comorbidities that may limit their activities of daily living. These factors can contribute to surgical outcomes, including nonhome discharge. Several scoring systems exist to help evaluate frailty, including the Modified Frailty Index (mFI) and the Revised Analysis Index (RAI). Both scoring systems have shown to predict nonhome discharge. However, the mFI Index has not been validated for use in the Veterans Affairs Surgical Quality Improvement Program (VASQIP) dataset. We hypothesize that the mFI will equally or better predict nonhome discharge in patients from the VASQIP datset when compared to the RAI.

Research Question:
Does the modified frailty index (mFI) better predict nonhome discharge among vascular surgery patients from the VASQIP dataset when compared to the revised analysis index (RAI)?

Specific Aims: 
1. We aim to measure frailty using the mFI and the RAI in all vascular patients from the VASQIP dataset
2. We aim to compare scores between the two scoring systems and how well they predict nonhome discharge
3. We aim to identify possible modifiable pre-operative patient factors that contribute to nonhome discharge

Significance:
Recent evidence shows that increasing frailty leads to with higher rates of nonhome discharge, morbidity, and mortality, particularly in vascular surgery patients.2,3 As a result, frailty is being taken into consideration when evaluating patients preoperatively for surgical evaluation. Frailty has been defined as a state of decreased physiologic reserve, typically composed of physical and cognitive abilities, age, cancer status, and medical co-morbidities.1 In a recent study, frailty was measured using Revised Analysis Index, particularly in vascular surgery patients, and found that increasing frailty scores led to higher risk of nonhome discharge. 4 However, there are multiple different frailty scoring systems being used to evaluate surgical patients.  The 5-factor modified frailty index (mFI) was also created to predict post-surgical outcomes in the National Surgical Quality Improvement Project (NSQIP) and has been shown to be a strong predictor of post-operative outcomes. The purpose of this study is to see how well the modified frailty index performs at predicting nonhome discharge in the veteran population using the Veterans Affairs Surgical Quality Improvement Project (VASQIP) database. The Risk Analysis Index (RAI) was validated for use in both NSQIP and VASQIP databases.5 We plan to compare frailty using the two different scoring systems to see how well the mFI can predict nonhome discharge compared to the RAI. We hope to identify how strongly the mFI scoring system correlates with the frailty RAI in predicting nonhome discharge. 

Methods 
A. Overview of Study Design
This study is a retrospective cohort analysis. We will obtain data from a database known as the Veteran’s Affairs Surgical Quality Improvement Program (VASQIP). This database currently collects information on patients at multiple VA medical centers across the country undergoing a surgical procedure. Multiple variables including surgical site infection, development of deep vein thrombosis or pulmonary embolism, stroke, myocardial infarction, discharge disposition, and death are collected and tracked for quality improvement purposes. The data being analyzed will include operative data from 2016 to 2019. We plan on calculating the Revised Analysis Index for frailty in this cohort of patients, which will be used as our referencing scoring system. We then plan on calculating the modified frailty index (mFI) in the same cohort of patients. Once we have scores of each system for the same cohort, we will compare how well each scoring system correlates to nonhome discharge disposition. Our primary end point will be nonhome discharge. Secondary end points will be surgical site infection, return to the OR, DVT/PE, MI, stroke. 

B. Study Subjects
Our target population will be all patients with vascular disease undergoing surgical or endovascular intervention. Our accessible population will be veterans from the VASQIP dataset from 2016 to 2019 that have undergone a surgical or endovascular procedure. Inclusion criteria includes patients of all genders age > or = 18 years old from VASQIP dataset who underwent a primary vascular surgery (endovascular or open) from January 20196 to December 2019. Exclusion criteria include pediatric, congenital, traumatic, or transplant patients. Patients who are part of the VASQIP dataset are automatically enrolled when having surgery at a VA medical center as part of a national quality improvement project. Patients will not be contacted for this study. Data is obtained by chart review from quality improvement personal at each respective VA medical center. There are no specific methods to improve retention aside from data collect from chart review and typical follow-up for post-operative surgery patients. Our selection criteria and retention methods are no different compared to what is already done in practice, thus making this approach generalizable to the target population of interest.

C. Measurements
Our predictor will be how well the mFI performs in determining nonhome discharge. Our outcome variables include post-operative complications. Nonhome discharge will be the primary end point and will be used as our main variable in comparing the two scoring systems. Surgical site infection, return to the OR, DVT/PE, stoke, MI, death will be secondary outcomes. The predictor variables will be measured by assigning a score for each patient with each scoring system. The outcome variables have been captured in the dataset and thus has been measured by chart review.

Potential confounders include patients who have undergone amputations, particular below-the-knee,or above-the-knee amputations. The vast majority of these patients are not discharged home but rather to a Skilled Nursing Facility or Rehabilitation Facility. In order to adjust for this, we will analyze these patients separately. Other potential problems that may arise include the way data is collected, which may cause random and systematic errors.   One way to reduce random error in this study could be to ensure that the data being collected for the variables is standard across all VA medical centers, particularly those variables that are subjective like functional status. Staff at each VA medical center can be trained and observed to ensure a standard technique is utilized in data collection (this may already be done for the VASQIP data). To reduce systematic error in this study, we can ensure each VA medical center is given a manual on how to obtain the variables from chart review. This could also be done by the trainer to ensure accuracy in obtaining the data (this may also already be done for the VASQIP data). 

Statistical Issues
A. Hypothesis
We hypothesize that the modified frailty index (mFI) would be able to better predict nonhome discharge among vascular surgery patients from the VASQIP dataset when compared to the revised analysis index (RAI).

B. Analysis Plan
The predictor variables include the mFI and RAI scores. The outcome variables include home or nonhome discharge. I can categorize my predictor in two different ways: either as a categorical nominal or a continuous numerical, likely skewed. My outcome variable would be dichotomous. Therefore, if I were to treat each of my scoring systems as a continuous, skewed predictor, I would use reverse the role of predictor and outcome and use Wilcoxon. If I were to treat each scoring system as a categorical nominal, I would use the Chi square test for trend. For the purposes of simplicity, I will treat each scoring system as a categorical nominal and use the Chi Square test for trend. We could potentially find that those group into a higher score with the RAI and mFI are more likely to have nonhome discharge. We could also see no difference in their ability to predict nonhome discharge.

C. Sample Size Estimates
Given this is a retrospective analysis, the sample size will already be determined by the number of patients enrolled in the VASQIP dataset from 2016 to 2019. We plan to determine how will the RAI and mFI will predict nonhome discharge in percentages. We will then calculate confidence intervals. In previous literature, the proportion of nonhome discharge present in frailty vascular patients was about 7-8%.4 Therefore, I would set P1 to be 0.075 and P2 to be 0.05. The difference between the two is 0.025. I would set my alpha (one sided) to be 0.05. Therefore, if using the chi square test and the chart in 6B, I would use need 381 per group. We plan on having about 9,000 vascular surgery patients total, of which 7% would be about 630 patients. I would set beta at 0.2.

Ethical Considerations 
Given the retrospective, de-identified nature of the dataset, overall risk to the patients is minimal. There are no interventions being performed that were not the standard of care at the time the data was collected. All patient data is de-identified. Once we receive the dataset, the de-identified data will be store on encrypted devices. However, there will be no identifiers to track patients back to their electronic medical record. 
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