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suggest that in health care the willingness-to-accept is about twice as the willingness-to-
pay (O’Brien et al., 2001). In order to illustrate this disparity, we used the statistical
procedure introduced in Chapter 3 to compare the two arms of the prostate randomized
clinical trial allowing the WTP and the WTA to have different values.

For this analysis the sample means and the sample variance-covariance information
as well as the difference in costs and effects provided in Table 4.1 were also used to
calculate the INB of this section.

The estimate of INB for A = 400 CAD$/QALW and various values of y are given in

the top panel of Table 4.2. Since the estimate Ae is statistically significant, little of the

probability density of (Ae, Ac) lies to the left of the vertical axis (see Figure 3.4).
Consequently, as y increase, only small changes are seen in the estimate of INB and the
corresponding 90% Bayesian interval. However, the hypothesis INB (400) < 0 (vs
INB(400) > 0) can be rejected for y = 1 or 2 (lower limit greater than zero), but not for

v =5 or 10 (lower limit less than zero). For illustration purposes, we also worked the
sample when Ae = 0, and re-ran the analysis. The results are shown in the bottom panel of

Table 4.1. In this case, since half the density is to the left of the vertical axis, sizable
differences are seen in the estimate of the incremental net benefit and its lower limit as

Y increases.
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Table 4.1: Sample sizes and parameter estimates for prostate example

nJ l'Lj ‘A)J V(“j) V(‘;J) C(“J’{)J)
Standard 53 28.1 29 039 16.4 7 872 681 2 876
Treatment 61 40.9 27 322 24.1 6 466 351 2771

~

114 A, =128 A =-1717 V(A )=405

€

V(A,)=14339032 &(A,,A, )=5647
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Figure 4.1: Net benefit as a function of lambda for the uncensored Prostate data



Table 4.2: Estimate of INB and Bayesian Interval for A =400/QALW

Y INB 90% Bayesian Interval
1 6 836 195 to 13 477
2 6 828 116 to 13 477
A, =128
5 6 817 -92 to 13 476
10 6 811 -281 to 13476
1 1715 -4 925 to 6 891
2 915 -7 215 to 6 629
A, =0
5 -448 -18 679 to 6 409
10 -1515 -39 146 to 6 328
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CHAPTER 5

DISCUSSION

Interest in the cost-effectiveness of health care interventions is growing rapidly.
There are different methods available to conduct economic analysis for clinical trials with
binary outcomes. In this work we discuss the advantages and disadvantages of the three
most appealing approaches to health economic evaluators. These are, cost minimization,
incremental cost-effectiveness ratio and incremental net benefit (Briggs and Fenn, 1998;
Briggs and O’Brien, 2001; Polsky et al., 1997; Willan and Lin, 2000). The convention in
economic evaluation studies comparing two treatments is to calculate the ICER, however,
there are inherent difficulties associated with modeling the distribution of this ratio as
illustrated in Chapter 2. Recent work argues in favor of using the INB methodology for
analyzing cost-effectiveness data where both cost and effectiveness are measured at the
patient level (Willan and Lin, 2000) so that the patient-specific units of health gain are
weighted by their monetary value. The main advantage of using this technique is that
INB can be expressed in units of costs thus reducing the problem to a single metric. In
addition, expressing the INB in units of costs allows the investigator to examine all three
approaches in a single graph (Willan and Lin, 2000), complete with their corresponding
statistical inferences (see Figure 4.1). Therefore, the ICER analysis derived from the INB
methodology provides a better insight where the inferential and presentational goal is to

show incremental net benefit as a function of A .
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Although the INB approach has many advantages over the other methods, to use it
one needs to confront first a valuation issue that is explicit to cost benefit analysis - what
is society willing to pay for a unit of health such as a quality-adjusted life-year (QALY)?
Secondly, one needs to consider the puzzling but consistent result that in health care
WTP for a gain in health is markedly less than WTA compensation for the same
reduction in health (Bhattacharya, 1982; Coursey, 1987; Kolstad and Guzman, 1998;
Mueser and Dow, 1997; O’Brien et al., 2001). This creates a problem when calculating

incremental net benefit of a new treatment where the joint density of (A,,A_) is not
confined to positive values of A,, because in doing this calculation we need to allow a

downward “kink” in the line on the CE plane for which the incremental net benefit is
constant, as shown in Figures 3.4 and 3.5.

The dominant context of this thesis was focused around the implication of the
disparity between WTA and WTP in the economic analysis evaluation of comparing
therapies and to provide an approach that considered this difference. By adopting a
Bayesian framework, the above problem becomes one of estimating the posterior
probability distribution for the incremental net benefit for a given A. Assuming an
uninformative (flat) prior, this can be achieved by splitting the integration of the bivariate
joint density (Ae,AC) into two parts (see Chapters 3 and 4), thus reflecting the
observation that WTA>WTP.

Analytically, it was shown that the incremental net benefit is a declining function of

v, which is the ratio of WTA to WTP. Recent evidence provided by a meta-analysis of

different economic studies using the INB method (O’Brien et al., 2001) showed that y is
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approximately two for health care studies and as high as seven for environmental studies.
In the randomized controlled trial used in this thesis, the difference in effects was
calculated to be 12.8 and the values for y were set at 1, 2, 5, and 10. Looking at Table
4.2, the incremental net benefit value and its intervals do not change as much with the
values 1 and 2, but the difference is seen when y takes values of 5 and 10, especially in
the lower bounds of the confidence intervals. Given the uncertainty around the values of
y and based on the results of Chapter 4 (see table 4.2), it is recommended that analysts

present results over a range of values for this parameter in a sensitivity analysis. The

work should include the “unkinked” value of y =1. But as noted above and in Table 4.2,
values for y>1 will only have impact on the results if negative values for A_have

positive density.

The full advantages of the modified INB method are notwithstanding further work is
required. The analysis of the data presented in this thesis was done retrospectively.
Therefore, it would be interesting and useful to use this approach in a prospective
economic study. Additionally, these statistical methods need to be extended to the case of

censored data.
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