
Appendix 2: Additional methods & statistical information  [posted as supplied by author] 

Sample size   

The primary outcome was mortality, first assessed at 30-days after randomisation. The trial, comparing the 

groups as randomised, had more than 90% power to detect (as significant at 5%) a difference in 30-day 

mortality of 14% with 600 patients enrolled. This was based on estimated 30-day mortalities of 47% and 21% 

for patients receiving open repair and EVAR respectively, an estimate of 55% of patients being anatomically 

suitable for EVAR after computerised tomography and that 5% of both randomized groups would not have a 

proven diagnosis of ruptured abdominal aortic aneurysm. Hence estimated 30-day mortality was 44.7% in 

the open repair group and 30.4% in the endovascular strategy group. 

Multiple imputation models 

Missing data in baseline covariates, resource use and QoL variables were handled with multiple imputation (MI) 

using chained equations (1). Under this approach each variable was imputed conditional on fully observed baseline 

variables such as age and gender, and all other imputed variables. All analyses were stratified by randomised group. 

The MI procedure was conducted in an integrated way, i.e. model specification and variables included in the 

imputation models were the same for imputing baseline covariates, resource use and QoL variables. Table S3 

reports all the variables considered for multiple imputation, and for each variable, the number of missing values, 

and the imputation model chosen.  

For patients with ruptured AAA patients for whom aneurysm repair was commenced, missing resource use 

components were imputed from those ruptured AAA patients with observed resource use data. Patients who did 

not have a ruptured AAA and had no information recorded on being in critical care, were assumed to stay on a 

routine ward for their entire hospital stay. 

Patients with proven ruptured AAA who failed to return the QoL questionnaire administered at 3, 12 or 36 

months, had their EQ-5D scores imputed from other ruptured AAA survivors. Hence, these imputations did 

not use information from those patients who had died prior to either time point (who were assigned an EQ-

5D score of zero), those ruptured AAA patients who did not have a repair commenced, or from patients who 

had symptomatic AAA. For patients who were alive but otherwise ineligible for follow-up, since 99% of the 

randomised patients had an aortic aneurysm, we assumed the EQ-5D score at any time point was the 

average of the EQ-5D at baseline for AAA patients presenting for elective repair (EVAR 1 trial), i.e. that their 

EQ-5D scores were 0.75, 0.74 and 0.74 at 3, 12 and 36 months, respectively (2). 

 

Currency conversions 

These used the PPP exchange rate (3). 

 

Causal Analysis 

A causal analysis in the ruptured AAA population only was conducted to address the question of what the 

effect of an endovascular strategy versus open repair in this population would be if everyone had adhered to 

the IMPROVE policy design (that is a CT scan plus EVAR if found anatomically suitable versus open repair). 

The causal analysis estimates the effect of the policy design in patients as randomised in a complier 

population (4). This provides an unbiased estimate of the true treatment effect, subject to certain modelling 

assumptions (5-7), which would not be possible with a per-protocol analysis, particularly when non-

compliance is not at random. 

Patients who were randomised to the endovascular strategy, found to be not anatomically suitable, based 

on evaluation at the local centre, and underwent open repair were classified as having complied with 

randomisation. Any other reasons for not receiving the allocated treatment were classified as non-

compliance. Patients who died before repair were excluded from the analysis under the assumption that 

their outcome would be the same no matter what group they were randomised to. Patients who had a 

converted operation (EVAR converted to open) in the arm randomised to the EVAR strategy who were 



anatomically suitable were treated as having adhered. Patients who had a converted operation after 

randomisation to open repair, were treated as having not adhered. 

 

Categorisation of indications for e-interventions 

These are based on the scoring system developed for elective AAA repair by the EVAR 1 trial investigators 

(8), with additional re-interventions, including those more common after emergency repair and for 

laparotomy-related complications) scored by IMPROVE trial investigators. 
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