Quality of life and time to death: have the health gains of life prolonging interventions been underestimated?
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Background
QALY gains of life prolonging interventions critically depend on quality of life (QoL) in the ‘added’ life years. In economic evaluations of life prolonging interventions it is often assumed that quality of life (QoL) in life years gained equals the age-specific mean of the population. Generally, it is observed that QoL decreases with age. However, it could be the case that QoL decreases with age because at older age more people are close to death and the period before dying is associated with a low QoL. Not accounting for this mechanism implies that gains in quality adjusted life years (QALYs) of life prolonging interventions are underestimated because health losses are postponed by postponing death. 
Objective 
This paper investigates whether QoL is related to proximity to death or time to death (TTD) and what implications this may have for economic evaluations of life prolonging interventions. 
Data & methods
Yearly cross-sectional data from the Permanent Survey of Living Conditions (POLS: Permanent Onderzoek Leef Situatie) for the period 2001-2008 were linked to the mortality registry. Individuals were followed-up for a maximum of ten years prior to death. The POLS survey contains all items from the SF-12D from which we calculated SF-6D values using the valuation algorithm developed by Brazier & Roberts. For the deceased individuals aged 50+ years, a generalized additive model for location, scale and shape (GAMLSS) was fitted with the SF-6D as outcome variable and age, time to death and gender as predictor variables. QoL predictions from this regression model were compared with predictions from a regression model that ignores the variable time to death. Subsequently, QoL predictions from the two models were used to compare QALY gains for a hypothetical life prolonging intervention. 
Results
Regression models reveal that QoL decreases when approaching death suggesting that TTD is an important predictor of QoL. Moreover, the strength of the effect of TTD is higher when one is closer to death. Based on predictions of different regression models, ignoring the relation between TTD and QoL would result in an underestimation of the quality-adjusted life year (QALY) gains of life prolonging interventions. This underestimation decreases with age and increases with the discount rate. Our results indicate that, depending on age and discount rate, the underestimation ranges between 2% and 9%.
Conclusions
QALY gains of life prolonging interventions are underestimated when TTD is ignored. 
 
Key words: econometrics, economic evaluation, quality of life, time to death, QALYs
