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UNDERSTANDING INDIVIDUAL PREFERENCE FOR REDUCTIONSIN
MORBIDITY-MORTALITY EVENTS

Presented by J.R. DeShazo, UCLA
Co-authored with Trudy Ann Cameron, UCLA

Summarization

Dr. DeShazo described what he was going to present as a proposal, a project that will
soon be funded by Health Canada and USEPA. Noting that it addresses some of the concerns
that had already been raised at the workshop, he told the audience that an aternative title that
they considered for their research was AFates Worse Than Death. ()

Their interest in this project, he said, was stimulated by the tremendous variability that:s
in the literature on VSLs. They wanted to try and identify the systematic determinants of the
variability in VSLs that is observed across the 26 studies that make up the current VSL estimate
or, more broadly, the 60-some studies that exist in the literature. Rather than doing a meta-
analysis, they propose to do a very detailed level conjoint state of preference choice experiment.

They start by considering an individual who identifies certain types of morbidity and
mortality, certain causes of death that he=d like to avoid. He may choose an intervention to affect
the probability that the mortality or morbidity event occurs or the severity with which it occurs.
Typically, Dr. DeShazo said, the interventions that we choose are very specific, and individuals
choose across interventions. Their research was motivated by the realization that much of the
existing literature seems to under-characterize both the outcomes that people care about and the
attributes of the interventions that are supposed to bring about a change in the outcome.

The key feature of their study is to specify afuller utility function and allow individuals:
values of statistical life, as expressed in their private behavior, to vary systematically across (1)
classes of risk-reducing interventions, (2) the types of premature deaths (i.e., ways of dying)
those interventions target, (3) the characteristics of the affected individuals, (4) complements to
and substitutes for risk-reductions, and (5) characteristics of the individuaks local risk levels and
amenities. Using two conjoint choice exercises in which respondents are asked to choose among
three different risk-reduction interventions that mitigate a specific way of dying, they will then
estimate the representative utility function.

Dr. DeShazo said that researchers dorrt adequately characterize the process of dying, and
because of that, they:re probably missing alot of what people care the most about when they are
evauating changes in morbidity or mortality outcomes. We see routinely in the context of living
wills and other kinds of behavior that there are fates worse than death, he said, and people will
take lots of precautions to avoid them.



Their study will be a stated preference conjoint study, and they will apply it to a
representative random sample of households in the U.S. and Canada. They:re hoping to have
4,400 households in their study and to match their survey data with Census tract- level data (or
something approximating that) to evaluate geographical characteristics and variability and
individual local risk levels for al the prices and amenities that might react with peopless
willingness to pay.

Conjoint choice experiments are choice settings in which the researchers introduce
aternatives, including analternative Anone of the abovefso that people can choose to opt out of
the choice scenario. Drs. DeShazo and Cameron propose initially characterizing atype of
premature death B e.g., cancer, stroke, or heart attack B and randomly varying the attributes
associated with the process of dying that way. Then they would introduce the risk associated
with that type of death, and finally they would introduce an intervention that would alter that
baseline outcome, describing a variety of attributes of that intervention, including the price.

Dr. DeShazo said he would next go through the sets of attributes (given above), noting
that they would start with 30 to 35 different attributes (across al five sets), but that they would
probably only use 10 to 14 of those in the choice experiment.

On the risk-reducing interventions. Dr. DeShazo emphasized that the scope of the
interventions presented in their conjoint exercise is going to vary. Some interventions will have
either purely private impacts or scopes or perhaps a private family scope. Other interventions
will affect the communal distribution of risk and the communal distribution of morbidity and
mortality outcomes. They will try to identify the different preference structures and how they
vary over these interventions, as a function of their privateness or publicness. In both cases
(private and public interventions), people would be making private financial contributions.

He noted that although interventions usually are characterized solely in terms of one
attribute, their price, they redly vary along awide range of characteristics. In addition to the
price, that gets modified by the type of payment vehicle, the intervention will vary in terms of
how often you have to use it and how long you have to use it. It-s also going to vary, importantly,
in some non-price cost effects, such as time cost and discomfort. So, for example, taking a
hypertension pill is quite different in terms of disutility and time loss than getting an annual
mammaogram or a proctological exam.

Similarly, many of these interventions have non-risk benefits B that is, they reduce
morbidity in avariety of ways, and, again, he noted, thisis typically omitted when were
specifying and estimating utility functions. Also, alot of the interventiors are going to vary in
their perceived effectiveness. Dr. DeShazo said they want to evaluate peoples perceptions of the
interventions, both in terms of their scope and their effectiveness and some other attributes.

On the outcome to be affected: Dr. DeShazo said they were still discussing whether or
not to explicitly identify a cause of death in their conjoint exercise, although they clearly want to
start their discussion with respondents with a focus on the ultimate outcome that they care about.
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If they do use types of death, he said, they would use the most common. He noted that about 94
percent of people die of cancer, heart disease, respiratory disease, or stroke. But researchers
leave out of their analyses the attributes of the dying process -- the degree and duration of pain,
the degree and duration of self-impairment, the extended duration of mental deterioration, and
the financial impact on survivors. Dr. DeShazo suggested that when people are undertaking their
private investments across various interventions, much of what they:re thinking about, in
addition to changing the probability that the death is going to happen, is what the absolute levels
of these attributes of the death (e.g., the degree and duration of pain) are going to be for them.
Interim morbidity reductions that can be achieved through the intervention are also routinely left
out of analyses, he said, and can be characterized in terms of avoided illness, avoided
hospitalization, avoided injury, and so on. The characteristics that are typically focused on for an
outcome, he said, are the baseline risk, the change in the level of likelihood, and any latency
characteristics of the outcome B that is, how far from the intervention (temporally), do these
outcomes express themselves?

The contemporary stated preference (SP) approach doesrt allow us to identify an
individual-s marginal rate of substitution across any of the attributes of the outcome at the
moment, Dr. DeShazo noted, because we omit so many of them. Nor are we able to characterize
individuals marginal rates of substitution across types of interventions. He said that this can be
done in the context of a conjoint solicitation method and that they hope that those two
characterizations will be two very likely outcomes of their project.

On individual heterogeneity: Dr. DeShazo noted that individual heterogeneity can come
from avariety of sources and that Knowledge Networks, their contractor for this project,
fortunately already has alot of information on the subjects personal characteristics. Because of
this, alot of the survey time can be spent on communicating changes in risk and communicating
changes in morbidity.

On complements to and substitutes for risk-reducing interventions. Dr. DeShazo said they
also will try and control for complements to and substitutes for the morbidity and mortality risk
reduction, using factors such as the individual-s mental and health status. He noted that there are
many psychometric measures that doctors and health economists have been wsing to evaluate the
discomfort associated with different medical treatments, in terms of choosing alternative
therapies. They will try to use some of those in their study.

It is known, he said, that the propensity to retire depends a lot on the health and presence
of a surviving spouse and other family members. It would be expected that these factors would
also be complements to longevity and quality of life. Health care coverage and life insurance will
also affect individuals: values of an intervention.

Dr. DeShazo said that they havent fully thought out opportunities for utilizing the
geographical differences across the U.S. and Canada in the local baseline levels of risk from
various sources. He noted, however, that these vary tremendoudly, and that they:re hoping to
make use of that variability when considering the hypothesis that these baseline risks affect the
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type of intervention and the types of morbidity and mortality that people choose to reduce most.
He noted also that the relative prices are going to change and the level of other potential
amenities which might be complements will aso change geographically.

Finally, he said they are going to have a module in which the individua is asked to
undertake a variety of personal assessments to erable them to measure people:s subjective
perceptions on various things, including longevity. For some causes of death, Dr. DeShazo
noted, individuals dort have that many interventions to choose from B the controllability of their
risk, from the individuaks perspective, is very limited -- while for other forms of death there are
lots of interventions and we can substitute relatively cheaply across them, for example through
diet, through medical trestment, through exercise, through changing risky behaviors, etc. This
module, he said, is meant to get at the subjective assessments of substitutability across
interventions, and the Acontrollability@ of interventions in terms of their availability. He noted
that researchers often talk about controllability or the voluntary nature of risk exposure. With this
module, Dr. DeShazo said, they will be trying to get at peopless perceptions of these attributes.
He focused here on dread, in particular, which he referred to as the other poorly defined, very
aggregate concept that we often hear talked about in the context of cancer (going back to the
characteristics of the dying process). Assuming that dread can be disaggregated in terms of
factors such as duration and intensity of pain, and mental impairment, they hope this module will
shed light on how dread affects how people value risk reductions.
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Overview

A fundamental problem for applied benefit cost analysis for environmenta policy isthat thereis
amismatch between fatal risks addressed by most valuation studies and fatal environmental
risks. Most empirical VSL estimates are derived for immediate, accidental (e.g., job-related)
risks where this no delay between exposure and mortality. Consequently, there is no extended
period of morbidity associated with measurable mortality risks from the workplace. For many
environmental risks, on the other hand, there is alag between initial exposure and an increase in
the probability of dying. Environmenta cancers, amgjor focus of environmental policy, are
associated with long latency periods between exposure and onset of illness. Further, cancer is
associated with painful and often lengthy periods of morbidity between onset and death.
Complete environmental benefits analysis requires consideration of the unique aspects of
environmental cancer risks.

To date there have been few attempts to focus origina valuation research on cancer risks, but
there are several possible approaches available. The first aternative to observe cancer risk -
dollar tradeoffs individuals make in markets or constructed markets. There are few natural
experiments available for estimation of revealed preferences for reduced cancer risks. While
individuals and households undoubtedly make tradeoffs to reduce these risks, it's not always
evident what the objective or subjective risk reductions are, nor how individuals consider the
timing of exposure and onset in their decisions. Stated preference techniques are complicated by
serious risk communication and risk comprehension hurdles (Hammitt XXX X.)

The alternative we consider here is to elicit risk vs. risk tradeoffs from individuals. Because this
technique does not necessarily require explicit valuation and comprehension of very small risks,
it lowers the cognitive burden for respondents. The analytic tradeoff is that risk-risk
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comparisons reveal only arelative value for cancer risk reductions, but this may be exactly what
is needed for policy analysis: an adjustment factor to facilitate benefit transfer from existing VSL
estimates.

The Reference Lottery Metric

The reference lottery approach for assessing risk-risk tradeoffs begins with asking survey
respondents to choose between two hypothetical locations, both of which imply different
lotteries regarding three possible health outcomes:

Ho : current health, with probability po

H; : bad health state 1, with probability p;

H, : bad health state 2, with probability p, =1 —po —p1
The researcher then can use these choices to infer individuals' relative preferences (marginal rate
of substitution) for reducing the risks of the aternative bad health states:

M RSlz = —dp]_/dpz

A “chained approach” is used to apply the reference lottery results to assessrisk values. The
value of reducing p; (V1) can be inferred from the value of reducing p. (V2) by

V1i=(1/MRS12) * Vo,

If V> isthe value of reducing an immediately fatal risk then one can use existing VSL estimates
from hedonic wage or transportation studies.

The literature contains a few prior examples of the reference lottery approach for ng risk-
risk tradeoffs. The technique is essentially a simplified conjoint format developed originally by
Viscus et a. (1991) who constructed a tradeoff between automobile accident death and chronic
bronchitis. Krupnick and Cropper (1992) also employed the technique to examine relative
preferences for reducing chronic bronchitis risks with a focus on the impact of knowledge of the
health effect. Magat et a. (1996) first used risk-risk tradeoffs to estimate the relative value of
reducing cancer risks. Respondents were also asked about relative preferences for reduced risk
of nerve disease. A key omission in Magat et al. is that time is never addressed explicitly in the
survey, so there is no way to separate the effect of latency on vaue.

We extend the reference lottery metric for assessing fatal cancer risk valuation by focusing
specifically on how mortality risk values vary with respect to the length of the latency period and
the length of the morbidity period. This allows to test directly the theoretical prediction of the
life-cycle consumption model that future VSL is equal to the discounted value of current VSL.

Our survey dlicits responses for tradeoffs between fatal stomach cancer risks vs. auto death risks.
Stomach cancer was chosen for several reasons. Firgt, it is an easily understood type of cancer,
with symptoms similar to those of many internal cancers that may be linked to environmental
causes. Second, stomach cancer occurs with an annual incidence (baseline risk) on the order of
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10", which is similar to that of automobile accident fatality. This facilitates comparison of the
two types of risks. Finally, stomach cancer has a relatively low survival rate which makes the
restriction of attention to fatal risks more plausible.

M ode of administration and Survey Outline

We will use WebTV technology to conduct the survey with an existing panel of users maintained
by Knowledge Networks. Thisis a broad and reasonably representative national sample, making
it easier to obtain results applicable for policy analysis. Web-based surveys aso offer design
advantages. For example, the survey can be interactive and skip patterns are much more easily
implemented than with mail surveys.

Survey Outline

$ Introduction. Respondents are introduced to the subject area and purpose of the study,
including a reminder that people face risk tradeoffs every day. For example, people must
often decide:

- whether to have surgery, when there is a chance that serious complications will occur,

- whether to take medications, when there is a chance that they will cause harmful side
effects, or

- whether to buy a car with airbags, when there is a chance that airbags can cause certain
injuries.

$ Health status. Severa questions are directed at eliciting information on the respondents
current health status and expectations of their heath in the future. The latter is particularly
important because cancer risks in the survey won't result in mortality until several yearsin
the future.

$ Characterization of auto and stomach cancer risks and outcomes. The respondents are
provided with information on the general levels of risk for fatal automobile accidents and
stomach cancers, and are informed that these risks may vary depending upon where one
lives. The health outcomes are presented in detail, including how fatalities and automobile
accidents differ with respect to timing.

$ Familiarity with auto deaths and stomach cancer. Because relative preferences for types of
risk reduction may vary with experience of the health effects in question, the survey asks
respondents about their familiarity with the risks in question.

$ Choicedescription. The basic framework for the choice question is presented to the
respondents. Three simplified practice questions, to test for comprehension, are followed by
three iterative choice questions. Subsequent choice gquestions are contingent upon prior
responses in order to establish an interval over which the respondents preferred alternative
changes. Indifference between aternative risk pairings liesin thisinterval.



$ Risk perception and behavior questions. Finaly, the respondents are asked about their
perceptions of risk and their behaviors that might affect the risks they face. These include
driving habits, diet, etc.

Results from Cognitive Interviews

The current survey instrument has evolved substantially through a series of pretests, most of
which have involved one-ornone cognitive interviews. The structure of each of these interviews
was to first allow respondents to take the survey on their own and then to go back through the
survey and verbally debrief each respondent

Though limited in number, these interviews revealed that respondents generally accept and
understand the choice scenario, and exhibit arelatively even distribution of preferences. Some
individuals preferred to reduce automobile accident risks for a variety of reasons for reasons that
center around the timing of automobile mortality risk in the survey. Others preferred to reduce
cancer risksin order to reduce the probability of pain and suffering associated with cancer.

Initial interviews based on a pencil-and-paper format had a number of inherent limitations (e.g.,
difficulties with skip patterns); however, these interviews did confirm the need to be very
explicit in the survey about how latency works (i.e., reduced exposure this year implies reduced
risk of death in X years). They also confirmed that choice framework needed to be as ssmple as
possible — respondents were easily confused by information on two types of risks (car accident
and cancer) for three locations (actual and 2 hypothetical).

Based in part on the lessons learned from these interviews, we turned to a computer-based
interview format, using Knowledge Network’s WebTV platform. In addition to this format
change, a key difference in this instrument was how the choice questions were presented to
respondents. In the earlier version, the two hypothetical locations were described in terms of
reductions (rather than levels) of risk.

Although the respondents generally indicated a clear understanding of the latency period issue,
severa of the nine respondents had trouble with this choice format. Their verba responses
regarding which type of risk they viewed as worse were not consistent with their selection of
area. Follow up choices which decreased the risk reduction in the selected area seemed to
further exacerbate confusion with the format. For this reason, we revised the survey to present
risks asin terms of levels.

While this change in framing the choice question did not completely eliminate confusion, it did
appear to improve overall understanding of the choice. Most respondents made clear choices
that were consistent with their verbal descriptions, athough there were some inconsistences in
the responses of some other three respondents. We have since further revised the survey to
include a follow up questions which asks respondents to confirm their choice in order to reduce
these inconsistencies.



Inconsistencies in responses to risk tradeoff questions have been noted in earlier work. Cropper
and Krupnick (1991), for example, catalogs five types of inconsistent responses and provide
some insights into how they may be treated in empirical analysis. It remains to be seen exactly
how much thisis an issue for a broader implementation of the survey, but such difficulties seem
aworthwhile tradeoff to avoid many of the very difficult risk communication issues associated
with direct elicitation of risk-dollar tradeoffs. By simplifying the cognitive difficulties involved
in comprehending and weighing very small risks, we have been able to focus our efforts on
communicating information on the attributes of the types of risks themselves, particularly the
timing of the two fatal events. The cognitive interview results to date suggest that this strategy is
successful and that respondents understand the essential tradeoff involved and accept the latency
periods and choice framework.
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Question and Answer Period for Session VI

Reed Johnson, of Research Triangle Institute, asked George van Houtven why he didn’t
consider it a problem if someone were to redefine the risk for cancer (because she thought a cure
might be found) but not, for example, dying in an automobile accident.

George van Houtven answered that ultimately we are trying to get at people's
perceptions. If they perceive that there is going to be a cure for cancer in the future, then they are
going to discount it more, he said. If that isredly their perception, we should not try to correct
for that up front for policy purposes, because that is a valid reason for discounting.

Melonie Williams, of the EPA, commented that part of the problem is the way that we
explain latency to people. She noted that the single-dip model that is used in order to avoid the
complications of cumulative exposure effects means that we have to talk about the risk in terms
of the exposure at the time of the exposure — so we are valuing exposure today to a carcinogen
that is going to cause a cancer that’'s going to manifest X years from now. It is not scenario
rejection, it is just that we can’t control for it.

George van Houtven added that they can and do hope to control for it by asking
debriefing questions, including whether respondents thought there was a good chance that there
would be a cure for cancer.

Laura Taylor, of Georgia State University, commented that in her work she found that
objective measures (of environmental quality) explain price better than subjective measures
when these measures were on the same scale, and that people, when buying a house, did
relatively well at identifying environmental quality levels, compared to the objective measure.
She suggested that this raises the possibility that we are actually responding to an objective
stimulus (e.g., to an average risk grade or some notion of risk), but that we don’t verbalize it.

Glenn Harrison responded that we might expect that, because people will evolve
heuristics over time, such that they may behave as if they have responded to the objective risks.
To test that hypothesis, he said, you have to measure subjective risks. It is critical, he added, to
distinguish between subjective risks and hypothetical subjective risks (that we often seein the
literature). He suggested an alternative to calculating a social VSL by summing up the
individual V SLs based on subjective risks — namely, that we plug in the objective risk in place of
the subjective risk and recalculate what individuals valuations would be if they got the risk
estimate right. He referred to this as “anice hybrid” — it respects the individuals vauations,
but says they just got one of the parameters (e.g., the risk) wrong. In order to be able to do that,
he noted, we need to properly assess subjective risks.

Laura Taylor asked which is better, computing V SLs based on subjective measures or
objective measures?
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Glenn Harrison responded that, if you want to correct for the misperception of risk, you
can use the VSL based on the objective risk. But, he added, you should be explicit about that.
He added that his own preference is to use the subjective risk.

Tom Crocker, of the University of Wyoming, made the point that, if people behave
according to their subjective risks (i.e., what they believe the risks to be), that will influence the
odds that they will be subject to whatever consequence it is—i.e., that their subjective riskswill
actually influence the objective risks to them. In that case, subjective and objective risks aren’t
independent of each other.

Glenn Harrison agreed that there is an interdependence. He clarified that by objective
risk he means the observed fatality data, recognizing the errors in those data, and by subjective
risk he means the values he dlicits from people, with incentives.

Reed Johnson suggested that people may choose not to invest in acquiring information
about low probability risks because they do not care about them, so that perhaps what we
characterize as mistakes they are making may in some sense be optimal.

Glenn Harrison agreed. He noted that this, however, runs afoul of one of the
recommendations of the NOAA pand (with which he disagreed). The NOAA panel, he noted,
recommends that we should make sure that the subjectsin our CVM surveys are @t least as
intelligent, at least as well-informed, as the best- informed person. Harrison expressed the
opinion that recommendation is elitist and violates the principle (in economics) of consumer
voter sovereignty.

Kerry Smith, of North Carolina State University, noted that people will invest different
amounts of time to find out the information necessary to assess the subjective probabilities
depending on how important it isto them. If the incentive structure they are given (in a study) to
behave correctly does not correspond to the incentives in the real world, then we are getting them
to respond based on how the study rewards them — and thet is not what is relevant to their actual
behavior. He suggested, as an aternative, an approach taken by Evans and Viscus (in the
Review of Economics and Statistics), in which they looked at peopl€e’s choices and tried to go
backwards and infer what the probabilities had to have been in order for those choices to be
made. With regard to the NOAA panel recommendation, he said that the panel was not making
recommendations about how we should do stated preference research in general, but rather how
we should do stated preference research when we are trying to compute compensation.

Glenn Harrison responded that the general failing of the NOAA report was to make
prescriptions without providing any coherent or intelligent rationale. The very act of providing
information, he noted, can influence the valuation, and we should be interested in both the ex
ante and ex post evaluation. Uncertainty or lack of information, he said, does not mean we
cannot value something; it smply means the valuation has more noise than when we have been
given more information. We should not discount that initial valuation, he suggested, because
that is what ought to be compensated.
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Michael Hanemann, of the University of California, Berkeley, commented that what
comes out of the three papers presented in this session is that the weak link in estimating VSL is
the probability of risk. Everything elseisokay. A major issue with subjective probability, he
noted, is not just that it may differ from the objective risk (e.g., the risk is one in 10,000 but
people think it's three in 10,000). There is the whole question of the metric with which people
see probabilities. He offered the example that one may recognize that three in 10,000 is a larger
number than one in 10,000, but may feel those are both small numbers, and so in a sense they are
the same number. It isthe ideain prospect theory, he said, that we need the mapping from
objective to subjective. Part of that mapping, he noted, is getting the right units for subjective
risk. Subjective risk, he suggested, may be more like a step function than continuous — that is,
people may see thingsin risk classes (e.g., “apretty big risk” or “a pretty small risk”). The
problem, he said, is to fathom the units in which risks are perceived and communicate in those
units.

Glenn Harrison agreed. His only concern, he said, is that the behaviorists have generated
data that is worthless and that cannot be used to infer what that mapping is.

Ted Miller, of the Pacific Institute for Research and Evaluation, offered several caveats:
(2) through some oddities in ICD-9 ordering of choice of death, “pneumonia’ usualy is actually
either a heart disease, a cancer, or a hip fracture that through precedence rules gets coded as a
respiratory death; (2) in1999, the precedence rules changed, resulting in a big drop in pneumonia
deaths and an increase in hip fractures and heart disease; and (3) the ICD codes change over the
years. He also suggested that violent deaths (e.g., murders) might be treated separately because
of the dread factor. Finally, he asked Glenn Harrison for clarification on what deaths he was
looking at.

Glenn Harrison said he wanted to look at all causes of death, but to break them out and
look at them jointly.

Ted Miller asked how he does willingness to pay out of that — what are we paying for?

Glenn Harrison responded that it’'s just a hedonic wage equation — just as normally we
would put fatal and non-fatal risk, he is ssimply decomposing fatal risk.

Ted Miller asked Glenn Harrison if he was expecting that peopl€’ s occupation and their
wage rate will explain all these things.

Glenn Harrison responded that there may be aweaker correlation between occupation
and industry, and deaths from cancer, than there is from deaths on the job.

Ted Miller noted that this gets into problems. First, people sort themselvesinto jobs—a
problem, he noted, that already exists in the wage risk studies. As an example, he said, thereis
data that suggest that people take jobs as barterders and cooks if they like to drink on the job,
and that drinking on the job is arisk of death from alot of causes. So thereis a correlation, he
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said, because a person selects a place where the work rules let him behave in a certain way.
Glenn Harrison described this as the endogeneity of risk. He agreed that the more broad
the death risks that one looks at, the more one has to worry about other factors — e.g., the
smoking decision can affect the risk of lung cancer. He noted that the researcher has to
endogenize the choice of risk, and he said that is very much something they are doing.

Ted Miller noted that another problem is that the data sets Glenn Harrison is using have
near-term occupations, but not a history of occupations.

Glenn Harrisonresponded that they do give usua occupation during your life.

Ted Miller said that “usual occupation” is a subjective sort of thing. And there's
substantial misclassification.

Glenn Harrison disagreed about the significance of the misclassification of occupation
issue.
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