Appendix 1

Did the effects of predictors of mortality differ over the follow-up period?

Introduction

A predictor (such as emergency surgery) may not have a uniform effect on mortality over time, in that its effect on early mortality may differ from its effects on mortality in later periods. For this reason, we conducted analyses looking at differing effects of predictors over time.

Methods

Firstly, we examined univariate exploratory plots for each predictor to assess constancy of their effects over time.  The time since surgery was split into approximate tertiles (i.e. three approximately- equal groups:  0-6 months, 6 months-2 years, >2 years). Cox proportional hazards multiple regression models were fitted using interaction terms with the time tertiles, to allow each predictor to have a different effect in each of the three time periods. Backwards elimination with a threshold significance level for retention of 0.05 then was used to determine the set of predictors whose effects varied significantly over time. 

Results

The only predictors that displayed a significant non-homogeneity of effect on mortality over the follow-up period were emergency surgery and cardiac surgery (both p<0.001).  Table A1 presents the overall and time-period specific effects for these predictors. The time-specific hazard ratios (HR) can be interpreted as follows: The HR of 3.49 for emergency surgery in the first 6 months postoperatively means that, at any time during this 6-month period, emergency patients were 3.5 times more likely to die in the next day than non-emergency patients (p <0.001). However, among patients who had survived 6 months postoperatively, the increased mortality risk in emergency patients reduced to approximately 40% (p = 0.09) for the time period up to 2 years postoperatively, and even further reduction thereafter. Therefore, emergency surgery is prognostic of early (<6 months), but not later, mortality.  In contrast, cardiac surgery patients are at decreased mortality risk throughout the follow-up period, but this decreased risk is most pronounced in the 6 month to 2 years postoperative period.  

Discussion

Our assessment of the homogeneity of predictor effects over different postoperative time periods reinforces the need to examine, and report, the constancy of predictors effects over time.  

Table A1: Differences in predictor effects on mortality over time

	Factor
	HR (95% CI)

Overall
	HR (95% CI) 

0-6 months
	HR (95% CI)

 6 months - 2 years
	HR (95% CI)  

>2 years
	Heterogeneity pa

	Emergency surgery
	
	
	
	

	  No
	1.00
	1.00
	1.00
	1.00
	

	  Yes
	1.79 (1.43-2.24)
	3.49 (2.56-4.75)
	1.42 (0.95-2.13)
	0.74 (0.45-1.21)
	<0.001

	Cardiac surgery
	
	
	
	

	  No
	1.00
	1.00
	1.00
	1.00
	

	  Yes
	0.34 (0.27-0.43)
	0.49 (0.36-0.69)
	0.15 (0.09-0.22)
	0.43 (0.31-0.59)
	<0.001


Data are presented as hazard ratios (HR) (95% confidence intervals [CI]). pa value for homogeneity of hazard ratios for each factor a

