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Introduction

Cost-effectiveness analysis in health care can adopt dif-

ferent viewpoints, e.g., that of a payer or society. When a

societal viewpoint is adopted, the analysis should include

productivity costs due to illness [3]. According to the

definition of the US Panel on Cost-effectiveness in Health

and Medicine [6] productivity costs are ‘‘(1) the costs

associated with lost or impaired ability to work or to

engage in leisure activities due to morbidity and (2) lost

economic productivity due to death’’. Debate is going on

about how to consider productivity loss from time off work

when quality-adjusted life years (QALYs)1 are used as a

measure of effectiveness. For example, the US Panel on

Cost-effectiveness in Health and Medicine [11] suggested

excluding lost income from the numerator of the incre-

mental cost-effectiveness ratio (ICER), assuming that

respondents to health state valuation exercises take income

changes into account. Otherwise, double counting of pro-

ductivity costs would occur. Yet, income loss may be small

in countries where paid sick leave schemes exist [10].

Furthermore, a recent review on empirical evidence for the

consideration of income loss in direct preference-based

measures in the United States and other countries con-

cluded that ‘‘not explicitly mentioning the inclusion of

income will induce a minority of respondents to include

these effects and this appears not to influence results’’ [10].

A very recent large-sample survey in the general popula-

tion of Japan confirmed this finding. It showed that there

was an insignificant difference in SG and TTO scores

between no instruction regarding income and explicit

instruction not to consider income reduction [9]. Based on

these studies double counting of productivity costs seems

negligible.

A related line of empirical research has dealt with the

question whether respondents consider the effects of ill

health on leisure and how much this matters. Brouwer et al.

[2] showed that a larger percentage of respondents con-

sidered the effects of ill health on leisure than on income

and that the effects of ill health on leisure proved to be

influential on VAS measurements. Yet, as the effects on

leisure were not systematically considered, the authors

remain careful in recommending the explicit incorporation

of leisure effects in health state valuation exercises and

suggest additional research [2].

A recent theoretical analysis by Nyman [8] arrives at the

same conclusion in terms of considering leisure time and

income effects. Nyman’s rationale is that questionnaires

which elicit health state utility values do not capture

income effects in a consistent way. Furthermore, he sug-

gests that health state valuation exercises do capture the

impact of absence from work on leisure time activities (i.e.,

there may be an increase in leisure time). Specifically, he

refers to the multidimensional (indirect) preference-based

measures EQ-5D, SF-6D, and quality of wellbeing index as

these include a dimension on role functioning, which is

also a measure of leisure time activities. Accordingly,
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1 QALYs are the product of life years and a representation of

preference for different health states (preference weight or score).

Techniques to obtain preferences include direct preference-based

measures such as the time trade-off (TTO) method, the standard

gamble (SG) method, or visual analogue scales (VAS). In addition,

there are multidimensional (indirect) preference-based measures such

as the EuroQol (EQ)-5D, which translate dimensional scores into a

single preference weight.
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Nyman holds the principle that when a multidimensional

questionnaire explicitly includes a dimension affected by

absence from work (in this case role functioning as a

measure of leisure time activities), then the impact of

absence from work on this dimension is (consistently)

captured. That is, what matters for considering income

effects in the numerator of the ICER is the potential of

QALYs to capture these income effects. This is different

from the previous empirical studies which relate to the

sensitivity of QALYs to capture income effects.

The purpose of this editorial is to present a novel the-

oretical argument (‘consistency argument’) with regard to

consideration of productivity loss in cost-effectiveness

analysis. It will be discussed along the above mentioned

potentiality and sensitivity arguments. As will be

explained, disagreement between the arguments only refers

to the effect of income on the individual and not on the rest

of society. That is, an individual who works makes con-

tributions to the consumption of others by tax payments,

social insurance payments, or donations. All three argu-

ments suggest that this portion of an individual’s (gross)

income should be incorporated in the numerator of the

ICER. This was also recommended by the US Panel [11].

Potentiality argument

In the following, I take Nyman’s potentiality argument to

argue that multidimensional questionnaires do not only

capture the impact of absence from work on leisure time

activities but also the impact of absence from work on

income. To explain, consider that income influences utility

essentially in two ways. The first is by having an impact on

leisure time activities. That is, a loss of income due to ill

health may lead to a change in leisure time activities from

more expensive to less expensive activities. Following

Nyman, such changes would be captured by multidimen-

sional questionnaires (although Nyman does not refer to

the impact of income changes on leisure time but to the

impact of absence from work on leisure time). Second,

income influences utility in a direct way. A gain in income

makes people a little happier (e.g., Dynan and Ravina [4])

while a loss of income may lead to unhappiness, fears

about the future, and ultimately depression (e.g., Kessler

et al. [5]). In this regard, even a small income loss can be

very painful for a household living on the edge. As mental

states are captured by questionnaires to elicit health state

utilities, the direct impact of income on utility is potentially

captured too. For example, the EQ-5D asks respondents

whether they are anxious or depressed. That is, if we apply

Nyman’s principle that multidimensional questionnaires

must explicitly include an affected dimension, then the

impact of income is captured. One may argue that health

state valuations do not necessarily capture an increase in

income-related happiness. However, when measuring the

impact of income on health we are concerned about the

downside, i.e., income loss. Income loss, in turn, can be

captured through its impact on mental states, i.e., there is a

potential for capturing income loss.

It is important to note that the potentiality argument

itself does not require empirical evidence. Yet, one may

argue that having the potential to pick up leisure time and

income changes does not mean that this actually happens.

That is, one may argue that empirical evidence for sensi-

tivity is more important than potentiality. The issue of

sensitivity is discussed in the following section.

Sensitivity argument

The sensitivity argument suggests including productivity

costs in the numerator of the ICER because QALYs are not

sensitive enough to pick up income-related changes in

utility. Yet, the issue of sensitivity of QALYs arises not

only with respect to income and leisure time effects but

also with respect to quality of life as such, e.g., in acute

diseases of short duration. A major question is how to

define a threshold for when QALYs are sensitive and when

they are not. Currently, this threshold is defined rather

arbitrarily. Statistical significance might be a potential

solution but is affected by the size of the sample. In any

case, it is important to note that there should be consistency

in defining when QALYs are sufficiently sensitive, in terms

of income, leisure time, and quality of life.

When QALYs are not sufficiently sensitive to pick up

subtle changes in quality of life, it has been suggested to

use condition-specific questionnaires and map them onto

generic preference-based indexes [12]. Thus, preference

scores can be estimated using the disease-specific mea-

sures. Hence, lack of sensitivity of QALYs is corrected in

the denominator of the ICER (and not in the numerator as

suggested for income).

If we take the sensitivity argument to its extreme, a lack

of sensitivity justifies using condition-specific question-

naires whenever QALYs or a specific dimension of an

indirect preference-based measure are not sensitive. At the

minimum this introduces considerable uncertainty into the

measurement of QALYs as the mapping algorithms are

subject to uncertainty.

Consistency argument

When there are payments for sick leave, a negative impact

of income loss on health state valuations will be attenuated

and may actually become zero. This does not mean,
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however, that income has no effect on health state utilities

but that its effect is masked by payments for sick leave.

That is, even if respondents to a health state valuation

exercise say that they do not consider income changes, they

implicitly do so because of the sick leave payment. Hence,

the benefit of payments for sick leave is well captured in

the denominator. For consistency reasons the cost of pay-

ments for sick leave need to be included as well (in the

numerator of the ICER). Hence, the numerator of the ICER

should not only include the loss of contribution to the rest

of society due to sickness (or the corresponding increase in

contribution due to treatment) but also the cost of payments

for sick leave (or the corresponding reduction due to

treatment). Accidentally, the underlying principle of

including costs ‘‘if they represent resources that directly

produce the utility that is being measured in the denomi-

nator of the cost-utility ratio’’ was published by Nyman

several years ago [7].

One may argue that the utility gain of payment recipi-

ents is exactly offset by the utility loss of those who make

the payment. That is, the cost of payment would be cap-

tured as a disutility of those who make the payment.

However, there is currently no evidence that this holds.

Furthermore, we would need to ask respondents to health

state valuation exercises to exclude income changes.

However, this is a strictly theoretical exercise as respon-

dents do not know how they would feel without payment

for sick leave. As patients without such payment have an

increased probability of becoming depressed (e.g., Kessler

et al. [5]), one needs to assess the rate and severity of

depression as a consequence of no payment. Respondents

might be able to convey their emotional reaction and say

how sad they would become, but they have no basis for

predicting depression. Contrary to the common miscon-

ception that depression means sadness, the symptoms of

depression go beyond mere sadness, and the person may

feel empty and lose interest in all activities most of the day

[1]. Patient ratings that exclude sick leave payments are

therefore arbitrary.

Furthermore, one may argue that payments for sick

leave are transfer payments and therefore should be ruled

out from a societal perspective. However, there is an actual

resource consumption associated with the transfer pay-

ment. That is, the impact of income loss on health state

valuations is attenuated exactly because the person in

question is able to continue his or her consumption. This

resource consumption is approximated by the transfer

payment. Transfer payments may also include a portion

that is not used for resource consumption but for personal

savings and/or donations. This portion may not need to be

excluded or subtracted, however, because it may also

contribute to the QALY gain by its influence on mental

states. Proponents of the sensitivity argument may argue

that this needs to be shown empirically; however, the sit-

uation where respondents imagine not using transfer pay-

ments for savings and/or donations seems again highly

artificial.

Final notes

I found the potentiality argument by Nyman [8] to be

innovative and inspiring, but thinking it through to the end

actually supports the position that effects of income on

health can be consistently captured by multidimensional

questionnaires in the denominator of the ICER.

The consistency argument provided in this editorial

suggests including the costs of continued salary payments

in the numerator, however. In countries with generous

continued salary payments during sick leave the consis-

tency argument therefore arrives at a similar conclusion as

the sensitivity argument. In countries where continued pay

is 100 % of the salary, there is actually no difference

between the two arguments (i.e., productivity costs are

fully considered in the numerator of the ICER).

For countries without generous salary payments during

sick leave, the potentiality and consistency arguments

justify the inclusion of major portions of income changes in

the denominator. The sensitivity argument suggests other-

wise but currently suffers from an insufficient operation-

alization of what is a sensitive preference-based measure.

As a word of caution, the potentiality argument does not

hold for direct preference-based measures such as the SG,

TTO, and VAS methods. Both the sensitivity and the

consistency argument, however, hold for direct measures

too.

I hope that this editorial advances the debate about

consideration of productivity loss in cost-effectiveness

analysis. Those who object to the consistency argument

need to show that the utility gain of payment recipients is

exactly offset by the utility loss of those who make the

payment. But even then the problem remains that ruling out

income changes from the utility responses is a strictly

theoretical exercise. For future research I recommend op-

erationalization of what is a sensitive preference-based

measure. In any case, for countries with generous sick

leave pay this will not lead to a fundamentally different

conclusion than provided by the consistency argument.
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